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PREFACE

This book contains six studies on different subjects in the
theory of questions and answers. They were written over a
period of several years. Yet, we trust that they present
a coherent view.
Except for the first paper, which being an introduction
was written last, the papers appear in chronological order.
The second paper was written in 1980, the third in 1982, and
the fourth in 1983. These three papers have been published,
and they are included here with permission of the copyright
holders, which is gratefully acknowledged. Except for some
minor corrections, they appear here as they were published.
The remaining three papers were written Specially for this
volume, in 1984. There are some minor discrepancies in
content and terminology between the earlier papers and the
later ones. These are pointed out in the preliminary remarks.
The later papers, like the earlier ones, were written as
separate, independent papers. This has caused some overlap,
which is the only excuse we have for the volume of this
volume.
Our interest in the subject of questions and answers is
a derivative of our main interest, which is the pragmatics
of natural language, in particular the epistemic aspects
thereof, and the role it plays in a general.theory of
meaning and understanding. It was some years ago that, while
we were discussing the pragmatics of assertions, Simon Dik
raised the problem of questions, and started us thinking
about that subject. But in order to get a proper pragmatics,
one needs a proper semantics, and so one thing starts
another.
ULL
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As the papers show, the enterprise in which we are engaged
iscumzwhich does not eschew going into details.

It bespeaks

an attitude towards general philosophical claims that they
can be, and sometimes need to be worked out in 'unphilosophical'
detail in order to get a better idea of their contents and
tenability.

In this sense, formal semantics can also be viewed

as the execution of a philosophical program. Quite generally,
we think that this is a valuable and fruitful way to view
the relationship between philosoPhy and science. And it
depends on the actual division of labour what is classified
as what.
Following good custom, we would like to express our
gratitude here to all who have helped. Simon Dik, Johan van
Benthem, Renate Bartsch, and Tenn van Dijk initiated us in
the ways and means of this profession, and encouraged and

helped us getting started. Renate Bartsch and Johan van
Benthem have been patient and careful supervisors ever since.
Theo Janssen and Fred Landman helped us by their never-failing
willingness to discuss problems and criticize our solutions,
and by letting us share their knowledge and insights. Together
with Renate Bartsch, Dick de Jongh and Frank Veltman, they
provide an environment that is stimulating and pleasant to
work in. Various other people have commented on earlier
versions of the material as well. Of those who are mentioned
in the papers themselves, we owe special thanks to Peter van
Emde Boas,

for his piercing and useful criticisms. We are

grateful to Marjorie Pigge for performing a fine job typing
and retyping various versions of various manuscripts. Finally,
each of the authors would like to thank the other.

Amsterdam
October 1984

Jeroen Groenendijk
Martin Stokhof

PRELIMINARY REMARKS

The second, third and fourth paper are published papers, and'
they have been included in the present volume withoutany
essential changes. The main purpose of these remarks is to
indicate how they are related to, and at which points they
deviate from, or are revised in, the other papers, which were
written later.
Sections 1, 2 and 3 of II,

'Semantic analysis of wh-comple-

ments', present the core of our semantic analysis of wh-complements and interrogatives. The latter are not within the scope

of II, but in section 1 of V,

'Questions and linguistic

answers', the analysis of wh-COmplements it contains is adopted for the analysis of interrogatives as well.
Section'S of II deals with certain aspects of coordination.
Coordination of interrogatives is treated in more depth and
detail in VI,

'Coordinating interrogatives'. This holds also

for the scope phenomenon discussed in section 6.1 of II. The
analysis given there, is criticized and replaced by a different one in VI.
A more specific remark concerns the use of Ty2, the language
of two—sorted type theory, as
of PTQ's IL.

a translation medium, instead

In section 6.2 of II it is asserted that the

increase in expressive power Tyz has over IL is really needed
for a statement of the semantics of interrOgatives. This claim
has been refuted by Zimmermann, in his paper

'Comments on an

article by Groenendijk & Stokhof', which is to appear in

Linguistics and Philosophy. Zimmermann shows that all semantic
operations we use in II, can be formulated in IL as well, be
it in a much less elegant and perspicuous way.
In the same paper, Zimmermann proves the conjecture made
ix

;husection 3.8 of II,

that in order to obtain so-called

'de dicto'

readings of interrogatives in a compositional way, the intermediary level of abstracts is necessary. Further empirical
motivation for the level of abstracts is provided in V, where
it is argued that it plays an essential role in the derivation and interpretatiOn of linguistic answers.
The third paper,

'Interrogative quantifiers and Skolem-

functions', deals with the analysis of so-called 'functional
readings' of interrogatives. Within the volume as a whole,
III has a rather isolated position. Functional readings are

distinguished from so-called 'pair-list readings'. The ana—
lysis of the latter that is used in III, is that presented
in II. As remarked above, VI contains a better and more
thorough analysis of this phenomenon. However, the argumentation in III concerning the non-identity of functional and
pair-list readings is independent of this.
One of the conclusions of III is that the syntactic ana—
lysis of functional readings presented there, though effective,
is not very elegant. In note 39 of V, some suggestions are
made how to improve upon it. The matter is once more touched
upon in note 51 of VI.
The fourth paperi, "On the...semantics of questions and the

pragmatics of answersf, has a central position. It connects the
semantics of interrogatives with pragmatic notions of answerhood.
The definitions of these notions in IV reappear in section 4 of V.
There they are stated in a slightly different form, but their
contents remain essentially the same.
The last remark concerns terminology. Being written over
an extended period, the papers inevitably show discrebancies
in terminology. Most of these will not cause confusion. One
shift in terminology needs to be mentioned.
'question‘ is used

as

In II and III,

'interrogative' is need in the other

papers, viz. to refer to linguistic objects.

In IV, V and VI,

'question' refers to the specific semantic content we assign
to interrogatives, in I it stands for the semantic interpretation of interrogatives in general.
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1. The importance of studying questions

Of course, the semanticist's first answer to the perennial
question 'Why?‘, is the same as that of the mountaineer.
Questions and answers exert a fascinatiOn that some simply
find impossible to resist.
But it seems that, in this particular caSe, there are
also more principled reasons to consider the study of questions and answers a topic of special importance. And this
holds especially for those who are working in what has
beoone knOWn as 'formal‘, or 'logical', semantics.

The enterprise of formal semantics is to try to understand the meaning of language, and of what lies behind it,
by studying it with exact means. In this strand of thinking,
the applicability of logical and mathematical techniques,
in a certain sense, constitutes a criterion of adequacy, a
measure of success. To the extent that we do not succeed in
building a formal nodel of some domain, we are considered
not to understand,-in a cognitive sense of the word, what

is going on.
The application of notions and methods derived from logic,
more in particular from model—theoretic semantics, raises
some important, perhaps even crucial questions. Logic.deals,
or so it seems; with just one aspect of natural language.
Perhaps it is the most important aspect, or maybe that is
not even true. But this does not really matter. The point is
that the scope of logic as a theory of language, has seemed
to many to be restricted in principle.
The assumed restriction, is, of course, that to descript—
ive language, or, perhaps more broadly, assertive language.
From a logical point of view, this restriction is a natural
3

and a sound one. After all,

logic as a theory of inference

has little place for all that does not play a role in formal
or informal reasoning. Consequently, for many it seemed.that
from the logical persPective,

language can be identified

with description, that asserting is the only relevant function of language, and that meaning exists only in virtue of
this function and can be explained solely in terms of it.
This-position is advocated today especially by those who
uphold that natural language meaning is sui generis, and that
the ways and means of formal,
fruitfully applied to

(all of}

legical semantics can never be
it. The very existence of non-

descriptive language. and questions are, of course, a prime'
example, is taken to show that logical semantics, restricted
as it is assumed to be, in principle will fall short of providing

an adequatetbeory of meaning for natural language.1

In view of this, questions form an outstanding challenge
to the formal senanticist.

If he succeeds to give a descript-

ively and explanatory adequate account of the semantics of
interrogative sentences, he will, perhaps, be able to shake
off the odium of being a myoPic formalist with no real feeling for the intricacies and endless varieties of natural
language.
So. here.we come up against the great importance that lies
behind the study of questions for the formal semanticist. Few
would deny that, studying the semantics of indicatives, he
has developed useful notions and has gained important insights.
Should he succeed to come up with an analysis of interrogatives
in which these notions and insights are equally helpful and
illuminating, this would lend support to the claim that he
has succeeded to uncover some fundamentals of language in
general. It would support the wider applicability, and hence
the general importance, of what was developed with the eye to
a smaller area. And it would give us another reason to remain
faithful to our gut feeling that, pace Wittgenstein, systematic and explanatory theories about language in general can
be developed.
Of course, We do not want to suggest that those who have

concerned themselves with questions and answers, have done
so for the reason just indicated. Most, if not all, of them
have been motivated mainly by their fascination with the
subject as such. And this, to be sure, is as good a reaSOn
as any. However, such considerations as expressed above, may
serve to emphasize the great external importance Of the results obtained in the area.
Besides this external importance, and-the evident inher—
ent significance of the subject, there seems to be good reas-

On to suppose that the study-of questions and answers might
occupy a central Position in the field of formal semantics
and pragmatics of natural language. Let us indicate, very
briefly, some of the reasons for thinking this to be the
case.
Having been restricted to the study of sentence semantics

for a long time, recent developments in formal semantics have
shown an increasing interest in more comprehensive units of
language, such as discourses. Question-answer sequences form
a basic type of discourse, one of which the structural properties seem.to be reasonably well—defined, and therefore, one
which seems to be a promising starting point.
From our point of view, the prime importance of question~
answer sequences as a discourse type,

lies in the fact that

these interactions constitute a discourse which explicitly
aims at information exchange. The importance of the notion of
information, not only for pragmatics, but also for semantics,
is acknowledged increasingly. Notions of

(partial) information,

and of information growth, have proved to be helpful, if not
essential, for giving an adequate account of the semantics of
various constructions and expressions in natural language.2
And, recently, some have even pleaded for an essentially ins
formational perspective on meaning in natural language, as
such.3
As is to be expected, the notion of information, and that
of information exchange , has played a prominent role in pragmatics
from the very start. To give a simple example, those who take
a pragmatic view on presuppositions, account

for them in terms

of the opposition between 'old' and 'new'

information, a dis-

tinction which is also considered to be relevant for the
analysis of topic/comment, and the like. Also, the entire
theory of conversational maxims, initiated by Grice, and
developed into an essential part of a theory of natural language meaning by him and others, makes essential use of the
notions of information and of information exchange.
Despite the central role these notions play, their exact
content, and their precise analysis, still calls for further
study. Especially, this holds for partialness of information,
for information growth, and for 'embedded' information.4 It
seems reasonable to expect that the study of questions and
answers, which

is

intimately related to such notions, can

contribute to a better understanding of them.
Let us conclude with pointing out a specific topic in
pragmatics that, we feel, an adequate theory of questions and
answers can contribute to significantly. A notoriously
difficult, but quite essential maxim pr0posed by Grice, is
the Maxim of Relation. Relevance, it seems, is essentially
tied to what a conversation is about, to what the topic of a
conversation is. And a tcpic of conversation may very well be
thought of as a {set of) questiOns.5 This is obvious for discourses which consist of explicit question—answer sequences,
but seems to hold also for types of conversation that are
not explicitly concerned with information exchange. Even if
in some discourse, no question is explicitly raised, it still
plays an important role at the background, viz. as the topic
that makes the discourse a coherent whole, rather than a random
sequence of assertions. The topic, i.e. an explicitly or imr
plicitly raised question, is what defines the relevance of
the assertions in a discourse for each other.

’

One might indeed go one step further, and uphold that the
notion of an assertion as such, is intelligible only
the complementary notion of a question.

given

If we did not have any

questions, we would not have any need for assertions either.
The study of questions is important for the study of assertions, and vice versa. Neither one is fundamental in the sense

that the other is a derivative of it.

only in the context of the other.

Each can be understood

2. Some general constraints on a theory of questions and

answers

'

Our purpose in this section, is to formulate some methodological constraints on a theory of questions and answers.
These will be helpful in evaluating existing proposals, and
as ordering principles in stating the major empirical issues.
For the larger part, these constraints follow from, or
are at least intimately related to, basic principles, or
prejudices if you like,

of the enterprise of logical senan—

tics for natural language. It may therefore be useful to

state some of these in a nutshell.

2.1. Framework principles
2.1.1. Compositionality, syntax and sgpantics
A fundamental principle, adhered to, implicitly or explicitly,
by many who work in the formal semantics framework, is that
of compositionality, or 'Frege's principle' as it is sometimes
referred to. What it basically amounts to, is that it makes
good sense to assume that meaning is a matter of composition,
that the meaning of larger linguistic units is determined,
in a systematic way, by the meanings of their.psrts. If this
idea is to be made to work in an explicit theory, we need a

syntax which tells us what the.parts of a given linguistic
expression
its

are.

In many respects, such a syntax may follow

own autonomous ways.

But,

if it is

to serve our

semantic

purposes as well, it has to be designed in such a way thatthe
syntactic operations can be matched by semantic ones , and that. _ ‘
8

conversely, every semantic operation has a syntactic counterpart. As a consequence, every structural semantic ambiguity
has to be the result of a corresponding derivational syntactic ambiguity.6
This means that compositionality imposes certain requirements on the content of a syntactic theory,

i.e.

that it COn-

tain a semantically motivated level of derivational structure,
and that in this sense syntax is not autonomous. 0n the other
hand, those parts of syntax for which an independent, purely
syntactic, motivation can be given, should be resPected by
semantics.

Assuming that,

unlike derivational structure,

constituent structure can and should be motivated on purely
syntactic grounds, this means that semantic interpretation
should resPect constituent structure. In other words, syntactic units, constituents, should be considered semantic units
as well. Adherence to such a principle seems reasonable
enough. What it basically amounts to, is the belief that
units of form are also units of content, that form and
content are systematically related.7
Two remarks are in order. First of all, it should be

stressed that principles of this kind are methodological
principles, and not empirical hypotheses. They serve as
guide-lines in deve10ping and organizing a particular kind
of grammar. Secondly, as far as compositionality is concerned,

one:

need not believe that all of interest that can be

said about meaning in natural language, can be said in a
compositional semantic theory. Compositionality may have its
limits.

It may very well be that other principles are active

as well. What is presupposed by those who adhere to composi—
tionality, is that it leads to well—defined semantic theories
that account for important, central aspects of natural
language meaning and understanding.8
For example, with many other semanticists, we believe that
an overall theory of meaning should encompass a pragmatic
theory over and above a compositional semantic theory? Such
a pragmatics may have principles of its own, such as the
general principle of cooperation, on which the Gricean con-

10
versational maxims are founded. A Gricean theory starts from
the assumption that a logical semantics provides an adequate
basis for accounting for conventional aspects of meaning, and
that other aspects of meaning can be explained in terms of
the conversational principle that in using expressions, given
their conventional meaning,

language users behave in a coopera-

tive way.10

2.1.2. Descriptive and explanatory adequacy
The principle of compositionality enbodies a certain view
on the structure of a semantic theory, but as such it does
not tell us what kind of things meanings are,

let a10ne

what the meaning of some concrete linguistic expression is.
Doing the latter, i.e.

assigning a proper meaning to

(categories of} expressions in some domain of investigation,
is,of course, the first requirement a descriptive senantic
theoryshould meet. We want it to be at least descriptively
adequate. But it is a first requirement only. We are not
satisfied with a semantic theory that operates as a black
box, assigning meaningstx>expressions. we want the theory
to do this in a certain way, we want it to be explanatory
adequate as well.
To be sure, the notion of explanation, especially in
semantics, is a notoriously difficult one. There seems to
be no general agreement yet on what constitutes an explana—
tion, and hence On what makes a theOry explanatory adequate.
Still, we are confident that what will be said here about
requirements an explanatory adequate theory should meet,
is acknowledged. be it only implicitly, by the majority
of those who are working in formal semantics.
Logical semantics is first and foremost interested in
structural aspects of meaning. Descriptive adequacy thus
means that a theory should associate with

(categories of)

expressions, semantic objects of a pr0per type, andhaving
such a structure that relations between semantic

objects

11

are accounted for. To the extent that this is done in a
systematic way, the theory gains explanatory power. This
requirement of being systematic has at least two sides. First
of all, compositionality presupposes a certain amount of
system in the types of semantic objects that Will

kn:

used.

Secondly, and more importantly, it seems natural to require
of a semantic theory that deals with a certain domain of
phenomena, that it account

for such phenomena as occur else~

where too, by using general principles, notions and Operations, which can be applied outside the particular domain
of the theory as well.
Let

us try to make this a little more concrete. An exam-

ple of a semantic relation that can be found in every
descriptive domain, is the relation of entailment. Whatever
concrete phenomena some particular analysis deals with.
the relation of entailment will be one of the most fundamental
relations that the analysis will have to account for. Descriptive adequacy requires only that the analysis give a correct
account of whatever entailments hold in its descriptive domain.
But. explanatory adequacy is achieved if this account is

based on a general notion of entailment, one that applies
in other domains equally well.

In fact, the semantic frame-

work one uses brings along a general definition of entailment.
For example, if the framework is based on set theory, entailment will basically be inclusion.

Ibnce, whenever some analysis

in this framework is to account for the fact that one expression
entails another, it should do so by assigning them meanings
in such a way that the meaning of the one is included in the
meaning of the'other.ll

-

Another example that illustrates this point, is provided
by the operations of coordination. Coordination, too, is to
be found in all kinds of categories. Hence, the explanatory
adequacy of an analysis that deals with

.coordinations of

expressions of some particular category, is greatly
if the account it gives is based on

enhanced

general semantic

Operations associated with the coordination processes. Again,
the semantic framework defines these operations.

If the frame-
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work is based on set theory, conjunction and disjunction of
expressions in whatever category, will have to be interpreted
as intersection and union, respectively.12
Living up to these standards is, of course, not the only
measure of explanatory adequacy. But, we feel, these require—
ments are really basic ones. They give us useful tools to
compare theories with each other,

and to evaluate them.

2.2. Domain principles
In what follows we will discuss three general constraints
onia theory of questions and answers, which tasa large
extent are derivatives of general framework principles, such
as discussed above, but which are specific for the particular
empirical domain such theories range over. These constraints
have been formulated by Belnap, and our discussion of them
leans heavily on his work.1

2.2.1..The equivalence thesis
A first constraint that Belnap formulates, he calls the
'equivalence thesis’. Observing that interrOgative sentences
('direct questions‘) and wh-complements

('indirect questions'),

by and large, come in pairs, he requires.that the semantics
of the two should be treated equivalently. Belnap views the
relation between interrogatives and wh-corplements as analogous to that between indicative sentences and sentential
complements,
'stand-alone'

i.e. as the relation between what_he calls a
form and an 'embedded'.form. Treating the

semantics of the two equivalently, does nottnecesssarily
mean;

making them equivalent, but assigning them meanings

which can be related to each other in a systematic way.
Obviously, the equivalence thesis is related to the
general framework principle of compositionality. At least
in such languages as English, Dutch, German , and French,in
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whidhwhecomplements clearly appear as noun-phrase-like forms
of interrogatives, compositionality requires that the mean"
ing of the former is derived from the meaning of the latter.
For such languages, compositionality implies the equivalence
thesis.
The equivalence thesis not only serves to evaluate
theories which analyze both interrogatives and the corresponding wh—complements, it also allows us to do so with
theories which analyze only one of these constructions. For,
of some theories which deal with interrogatives, or whcomplements, only, it can be seen beforehand that they cannot
be extended to a theory which deals with both and, at the same
time, complies with the equivalence thesis.
Further, it has some descriptive implications as well.
Among other things, it predicts that interrogatives and
wh—complements exhibit the same kind of ambiguities. In
this sense, the equivalence thesis also helps to structure
the domain of relevant phenomena.

2.2.2. The indegendent meaning thesis
The independent meaning thesis is related, on the one hand,
to the equivalence theSis, and.hence to compositionality,
and, on the other hand, to the requirenent that semantics
should respect constituent structure. This thesis says that
interrogatives and wh-complements should be assigned a

meaning of their own.
The relation with the equivalence thesis is the following.
The latter actually puts a ban on all so-called 'paraphrase'
theories, i.e. theories which try to define the.meaning of
an interrogative by way of some indicative paraphrase. Such
paraphrases always contain the corresponding wh-complement.
Given the equivalence thesis, this cannot work. Hence, interrogatives should be asSigned a meaning of their own.
Considerationsconcerning the relation between constituent
structure and semantic interpretation, lead to the same

14

conclusion. Clearly, interrogatives form a natural syntactic
unit.

There seem:

to be no syntactic reasons whatsoever not

to regard them as a separate syntactic category. So, interro—
gatives should be assigned a meaning directly, as they
appear, without recourse to Syntactically unmotivated levels
of analysis.
The same holds for wh-complements. As various simple
syntactic tests show, they form a separate constituent of
the larger expressions in which they occur. They can be
preposed, referred to anaphorically, coordinated, and so
on. Consequently, wh-complements, too, should be assigned
a meaning of their own in a direct way, a meaning,which,
moreover, should be derived from that of the corre5ponding
interrogatives, in keeping with the equivalence thesis.

2.2.3.

The answerhood thesis

A last, but important, constraint is Belnap's answerhood
thesis. His formulation of it, reads as follows: "The semantic representation of a question, whether direct or indirect,
should give us enough information so as to determine which
propositions count as possible answers to it.".14
Concerning Belnap’s formulation, the following has to be
noticed. Belnap describes a possible answer as follows:
”An answer with neither too much not too little information".15
In his interpretation, what constitutes a possible answer is
determined completely by the semantic content of the interrogative. For ordinary interrogatives, a unique answer is
the result.16 Clearly,

Belnap's notion of an answer does not

coincide with the intuitive one. It seems natural to consider
many things as possible, partial, complete answers to an
interrogative. What Belnap calls an answer, is what we will
call a standard semantic answer.17 If we interpret Belnap's
theSis with this in mind, it seems a fair and natural
requirement on an analysis of interrOgatives. There is little
to be gained by an account of questions that remains silent

15

about answers. An interesting analysis is one which assigns
interrogatives a meaning from which the standard semantic
answers can be obtained.
In our Opinion, the requirement that the answerhood thesis
makes is to be supplemented by another one, viz. that the
notion of standard semantic answer that a theory characterizes,
should be such that it forms a suitable basis for a theory of
answerhood in general. There are many more kinds of answers
than just the standard semantic ones, and all these are
related to each other in systematic ways. The notion of
standard semantic answer that a theory protides through the
semantic object it assigns

to

interrogatives, should be

such as to allow an account of this to be based upon it.
Belnap contrasts his interpretation of the answerhood

thesis with the (hypothetical) position that what constitutes
an answer cannot be characterized systematically, iee. that
no systematic theory about the question-answer relationship
is possible. Like Belnap, we do not agree: the questionanswer relationship is an important fact that needs to be
accounted for. But we disagree as to the role the semantic
interpretation of interrogatives can and should play in this.
Whereas Belnap seems to think that the semantic analysis of
interrogatives should say all there is to say
ble answerhood,

we merely require it

about possi-

to play an essential

role as part of an overall theoryjsFor,we feel that there
is far more systematics outside the realm of the purely
semantical than, apparently, is dreamt of in Belnap‘s
philosophy. His conception of the question-answer relationship
fits those theories which assume that questions can be answered
in some (one) ways, but not in all. Contrary to this, we
would like to uphold that.in principle,any question can be
answered in any way. Of course, not all pr0positions will
answer all questions all of the time, but any proposition
may answer any question some of the time. And it is the task
of the theory of,-questions and answers to tell which propositions answer which questions when.
The answerhood thesis seems to be connected with the general

16
constraint that entailment be accounted for in a general way.
This can be argued for as follows. Entailment is essentially
inclusion of meaning. If we apply this view to interrogatives,
it seems natural to consider one interrogative entailing
another as every proposition giving an answer to the first
also giving an answer to the second. And this squares with
the answerhood thesis, which requires that the semantic
interpretation of an interrogative determine what its standard
semantic answers are.

3. Some egpirical issues in the theory of questions and
answers

In this section, we will give a brief sketch of several
empirical issues, against the background of the general
principles discussed above. Our main purpose in doing so, is
to show in what way such theoretical considerations, implicitly or explicitly, guide us in focussing on some phenomena
rather than on others. At the background these principles
help to determine the relative importance of issues, their
interrelations, and so on. Also, they indicate in which
direction a proper analysis of the phenomena is to be looked
for.
The issues raised here are the main subjects of the papers
to follow, and also play an impOrtant role in the works of
others in the formal semantics tradition on.questions and
answers, on which these papers build and by whith they.are
inspired. This is not to say that these authors will always
view these matters in the same way as we will present them.
But, by and large, they are concerned with the same topics.
Two caveats should be added. First of all, the phenomena
we will discuss are those which are relevant from the point
of view of a formal semantics, and, to some extent, a formal
pragmatics of questions and answers. Outside this field,
there are certainly lots of interesting and important phenomena pertaining to questions and answers as well. And the
ultimate theory should deal with these too. However, throughout we will just be concerned with questiOns of formal semantics, and will restrict ourselves to the kind of answers that
are given in this framework.
Secondly, empirical issues are only mentioned in this
17
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section, they are not discussed in detail. For such discuSSr.
ions, the reader should turn to the papers to follow, and to
the literature that is referred to there. One exception to
this rule is the discussion of interrogatives and presuppos~
itions in section 3.3. Since hardly anything is said about
this tepic in the other papers, we discuss it in some detail
here.

3.1. The segantics of interrogatives and wh-complements
In view of the independent meaning thesis, a central task
for a semantic theory of interrogatives and wh-complements,
is to decide upon the kind of semantic object that is an
adequate formal representation of the meaning of such expressions.
Generally, two aspects of this problem can be distinguished. First of all, it should be decided of.what type; or types,
these objects should be. Such decisions are made within the
context of a specific semantic framework which determines
a range of available types.

Secondly, given some type, or

types, of objects that are suitable representations of means
ings,.afurther problem is to determine which particular objects within that type qualify. One has to find out which
specific properties these objects are to have.
The usual heuristics is to consider structural semantical
relations. For these, in general, give important clues concerning the type of semantic object one is after. The structural relations one may take into consideration, may either
be relations between expressions of the kind that is being
studied, or they may be relations between such expressions

and others. Especially, if the semantic type of these other
expressions is [supposed to be)

known, this provides valu-

able information.
Important structural semantic relationships concern«s.g.
entailment, coordination and functional application. In the
light of the framework principle that throughout all categ-
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ories, these should be dealt with in a uniform way, a way
that is determined by the framework in which the analysis
takes place, the existence and non-existence of these relations

gives direct indications of the type of semantic

object that is involved.
In the analysis of interrogatives and wh~complements, it
seems attractive to start looking at relationships which involve indicative sentences, of which the semantic properties
are most familiar. More concretely, the existence of systematic entailment relations involving indicative sentences with
wh-complements, and sentences with sentential complements,
gives important clues concerning the type of semantic object
that is to be associated with wh-complements, and hence, in
view of the equivalence thesis, with interrogatives.
Such entailment relations can be taken as a_startinq
point.

Two simple examples are the following valid argu-

ments:
(1]

John knows whether Mary walks in the garden
Mary doesn't walk in the garden
John knows that Mary doesn't walk in the garden

(2)

John knows who walks in the garden
Mary walks in the garden
John knows that Mary walks in the garden

The existence of entailments such as these indicate that
there is an intimate relation between

the type of semantic

object that is associated with sentential complements and
that of wh-complements.

'UThis point is underscored by the observation that the two
types of complements can occur in coordinate structures, as

e.g. in (3):
(3) John knows that Peter left for Paris, and also
whether Mary went with him, and when he will be back
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A consideration having to do with functional application,
and hence with compositionality, makes the same point. As
(1)

and

(2)

show, both sentential complements and wh-comple-

ments v can occur as argument of the same function, the

verb 5593. Of course, this does not hold in general, as is
shown by the existence of verbs such as inggire, which take
only wh-complements, and verbs such as believe, which only
take sentential ones. Though this is primarily a matter of
lexical semantics, it also indicates that the semantic ob-

jects associated with sentential complements and wh-complements
have different proPerties.
So,

structural semantic relations suggest a close associat-

ion between the type of semantic object that corresponds to
wh-complements, and given the equivalence thesis, to that of
interrogatives, and the type of semantic object that corresponds to sentential complements.
Such an association squares with the answerhood thesis.
For it tells us that the semantic interpretation of an interrogative should characterize a notion of semantic answerhood.
As such, it also points into the direction of the existence
of a relation between the semantic interpretation of interrogatives, and that of indicative sentences. The semantic

content of an answer, the information it gives, is the
semantic content of an indicative sentence, i.e. a pr0posite
ion, or whatever is the equivalent of that in the semantic
framework that is used.
The examples given above, also show that structural
semantic relations may give certain indications concerning
specific properties of semantic objects that are to serve
as interpretation of interrogatives and wh-complements. For
example, compare
(4)

(1) with

(4):

John knows whether Mary walks in the garden
Mary walks in the.garden
John knows that Mary walks in the garden
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The contrast between (1)

and {4)

shows that situation—depend-

ency is an important pr0perty of wh-complements. Depending
on what is actually the case in a given situation, the whcomplement entails a different that-complement. Again, this
squares with the answerhood thesis,

since what constitutes a

true answer to an interrogative will depend on the situation
as well.
Other hints concerning Specific properties of interrogatives and complements are given by relations of interrogatives to one another. Consider (5):
(5)

Who walks?
Does John walk?

The first interrogative in

[5) entails the second. Given the

answerhood thesis, entailment of interrogatives can be described in terms of answerhood. One interrogative entails another if every complete answer to the first, also gives a
complete answer to the second. So, in view of the validity

of such examples as [5), a complete answer to a who—interrogative, must give us an answer to every-corresponding yes/nointerrogative. This means that a complete answer to such an
interrogative must give an exhaustive Specification of the
individuals that have the property the extension of which
the interrOgative asks for. In other words, interrogatives
are requests for such exhaustive specifications.‘
Again, the analogous phenomenon can be observed with whcomplements.
(6)

{6)

is a valid argument:

John believes that only Bill walks in the garden

Bill and Mary walk in the garden
John doesn't know who walk in the garden
An indication of the exact extent to which the specification
that an interrogative asks for, should be exhaustive, is
given by the fact that, unlike (5),

(7)

is not valid:
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(7) Which men walk in the garden?
Which men do not walk in the garden?

‘

Neither one of the interrogatives entails the other, for a
complete answer to the one gives a complete answer to the
other, only for someone who knows who the men are. So, what
is a valid argument, is

{8}:

(8) Which men walk in the garden?
Who are the men?
Which men do not walk in the garden?
And again, there is an analogue in terms of complements.
Consider

(9):

(9) John knows which men walk in the garden
John knows which men do not walk in the garden
This argument is not valid, and becomes so only if we add the
following premis:
(10)

John knows who the men are

These examples indicate another important property of semantic objects to be associated with interrogatives and wh-complements. They show that to know the answer to.a certain question,
may involve a certain amount of de dicto knowledge.

In order

to know which men walk in the garden, one needs to know of
every man that walks in the garden, that it is a man and that
he walks in the garden. An exhaustive Specification of this
de dicto nature, is what an answer should express, and hence
what an interrogative asks for.

The few examples illustrate how observations concerning
structural semantic relations, most prominent among them
being the entailment relation, can guide us in our attempts
to formulate a preper semantic analysis of interrogatives
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and wh-complements. They give strong indications concerning
the type of semantic object that will be an adequate representation of the meaning of these expressions, suggesting
that this type is of a propositional nature. Also, they indicate that there is a uniform semantic type for all interrogatives and complements. Further, such observations as
made above, also give us valuable clues concerning the mOre
specific properties of the relevant semantic objects. Prominent among these, we consider to be the situation.dependency of interrogatives and wh-complements, and their de dicto
and exhaustive nature.
And this is what makes these issues into important empirical issues, that any semantic theory should account for.
Precisely because these phenomena tell us what type of object
to look for, and what Specific proPerties it should have,
they are of central importance. It should be borne in mind
that it are the

general framework principles that tell us,

beforehand, what kind of phenomena we should direct our
attentiOn to.

In this sense, their importance should not be

underestimated.
It is again a framework principle, viz. that of compositionality,.that suggests that it is important to look out for
ambiguities. Coming up with the right semantic object, is
only one half of what a proper semantic theory should do.
The other half is to show how the3proper objects can be
associated with expressions in a systematic fashion. In the

formal semantics framework, adherence to compositionality
means that one should show how the right semantic interpretatiOn can be derived compositionally from the interpretations
of the parts. Then, ambiguities become an important phenomenon. For,.every structural, i.e. non—lexical, ambiguity, is to
correspond to a different derivational structure. And that
means that ambiguities can give good indications as to how
expressions are to be derived,

and how meanings are to be

composed.
For this reason, discussions of ambiguities, and how to
account for them, are a prominent subject in many papers
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in formal semantics of natural language, and papers on the
semantics of questions, including the ones to follow, are
no exception to this rule.
Of course, the ambiguities that count, are those that are
specific for interrogatives and wh-complements, i.e. those
that do not occur also in analogous indicative constructions.
A simple example is provided by the following sentence:
(11) Which student did every professor recommend?
This interrogative is threefold ambiguous. As is generally

the case with interrogatives, the ambiguity shows in the
different ways in which

(11)

can be answered:

(12) John.

(13) Professor Jones, John; professor Williams, William:
professor Peters, Peter ...

.

(14) His best one.
The difference between the first two readings, evidently is
one of scope. Which reading results, which type of answer is
called for, depends on the relative scope of the wh-phrase
and the term.
That the third reading is

really a distinct one, and

cannot be identified with an arrangement of scopes, is shown

by the fact that (15) can be answered by (16), and not by
{17):
(15) Which student did no professor recommend?
(15)

*Professor Jones, John; professor Williams, William;
professor Peters,

Peter

...

.

(16) His worst one.
Two other examples of ambiguous interrogatives, which by being
ambiguous tell us a lot about how interrogatives shOuId be

derived and what their proper semantic interpretation is, are
(17) and (18):
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(17) What did two of John's friends give him-

for Christmas?

(18) Where do they have all books written by Nooteboom in
stock?
The first, perhaps less likely, reading of

(17)

inquires af-

ter the nature of some present that John got twice. The more
likely reading is the one which asks to specify for two of
John's friends what each of them gave John for Christmas.
Notice, that on this reading, the interrogative leaves the
addressee a choice. She may pick any two friends of John's,
and answer for each of them the question what he or she gave
him. The particular importance of this type of reading, is
that it shows thatinterrcgatives may have more than one complete semantic answer.
Interrogative

(18)

illustrates a similar point. Depending

on the context, it may be given an interpretation on which it
asks for an exhaustive listing of all decent bookshops, or it
may be taken to ask to mention some bookshop where I can buy
Nooteboom's oeuvre.
These few examples may serve to show that an account of
ambiguities is an important empirical issue in the theory of
questions, not because they are always that interesting per
se, but because they reveal important properties of the semantic objects to be associated with interrogatives, and of the
way in which these are to be composed.

3.2.

Questions and answers

The phenomena indicated in the previous section all concern
the semantic interpretation of interrogatives and wh~comple—
ments as distinct kinds of linguistic expressions. As such,
they are,

of course,

of central

importance,

they do not constitute the whole story.

but

clearly;

Interrogatives ex-

press questions, and where there are questions, there are,
fortunately, also answers. And a

.satisfactory theory of

interrogatives will have to deal with them as well.
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This is what the answerhood thesis says. This principle
states that the semantic interpretation of interrogatives
should tell us what the anSwers are that can be given to
the questions expressed by these interrogatives.

In our

discussion of the answerhood thesis in section 2.2.3, we
expressed our opinion that it should be taken in a broad
sense.

It is not sufficient that the semantic object associ-

ated with an interrogative determines some notion of answer,
it should be a notion on which a systematic theory of answerhood can be founded.
This opinion is based on our conviction that, although it
is possible and meaningful to study the semantics_of 1nter~
rogatives in isolation, the ultimate test is whether the
results that are obtained that way, can be extended into a
wider theory, one that takes into account the ways and
purposes for which interrogatives are used. If one takes
a closer look at that, one sees that pragmatics in involved
in an essential way. Questionssignal gaps in one's information, and are used to set these qaps filled. And answers are
attempts to fill in such gaps. The relationship between
questions and answers cannot be viewed properly without
taking this infornational perspective into account.
If one considers in some more detail various phenomena
concerning the relations between questions and answers,

one

observes on the one hand a great variety, and on the other
hand a clear system. In this, the notion of available information plays an-essential role. Hence, a purely semantically
defined-notion of answerhood, whatever it covers, cannot be
adequate. Either it is too restricted, excluding all kinds
of normal cases, or it will be too liberal, accounting for
the variety;

but not for the systematic relationships.

For that reason, we do not interpret the answerhood thesis as
a requirement to construe the semantic interpretation of
interrogatives in such a way that it tells us all about answers.
This it will never be able to do. Our interpretation is that
the semantics should give us a good fundament to base a pragmatics on.
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As a simple example of the variety of answers that can be
given, consider the following:
(19) Whom did John kiss at theparty last night?
(20) Mary.
(21) The girl from next door.

(22) A redhead.
The three answers

[20),

(21), and (22) have clearly different

semantic characteristics, yet they may all serve as answers
to the same interrogative
The first answer,

(19).

(20), in a certain.

sense is a model

one. It indicates who the person that John kissed last night;
was by giving a name, i.e. by using a.

rigid identification,

one that is tied uniquely to one and only one person. It is
a standard answer, one that is supposed to work in all cases
for all questioners.
The second answer is typically not of that chosen semantic
kind. Descriptions are not uniquely tied to one and the same
referent all of the time, as names are, Yet, it is easy to
think of a situation in which it is a good, complete answer
to (19). And it is also easy to see what aspect of that situation is responsible for that: available information.
know who the girl from next door.is,

If I

(21) answers my question

completely.But if I don't, it doesn't.
These are two simple, but important facts that a theory of
questions and answers should account for. First of all, there
exists a kind of answer that is standard, that uses designations
that are semantically rigid, and that

hence does not depend on

available information, or at least is not supposed to depend
on that. Secondly, non-standard answers may be as good as
standard ones, given a suitable information structure. So,
there are at least two major classes of answers, semantic ones
and pragmatic ones.
Another opposition within the totality of answers is illu¥~
strated by the third answer to (19),

(22). This answer differs

from the former two in that it is indefinite. Whereas

(20)

28
and (21)

each in their own way are definite identifications

of one individual, this does not hold for (22). Without any
specific assumptions about available information,

(22) will

not be a complete answer to (19), but only a partial one.
It gives some information, e.g. that John didn’t kiss Suzy,
who is a brunette, but it does not identify the one that
John kissed. Unless of course some, in this case

rather

specific,information is available, such as that only one
redhead attended the party, viz. Jane. In that case (22)

is

a complete answer.
This simple example illustrates another major.dpposition
in the totality of answers, that between partial answers
and complete answers. It also illustrates that what answer
results,

depends in general on two factors: the semantic

characteristics of the linguistic expressions involved, and
the information that is available.
A general theory of answerhood hence has to build.0n two
notions: semantic interpretation on the one hand, and
information of speech participants on the other. The role
of the semantic interpretation of the interrogative in this
then seems to be to characterize the information—independent
notion of a standard semantic answer, Starting from that,
the theory will develop other notions of answerhood.such
as hinted at above, give an account of their systematic

interrelations, and show how semantic characteristics of
linguistic expressions are related to various notions of
answerhood.
Answers form an important empirical issue also in another

way. The relationship between interrogatives and linquistic
answers has some particular problems to offer, the solution
of which in its turn bears on the syntactic and semantic
derivation of both.
The first phenomenon that a theory of interrogatives and
linguistic answers should come to grips with, is that
linguistic answers typically come in two varieties. They
may have the form of a constituent, or they may consist of a

full sentence. There has been some debate in the literature
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about the relation between the two. Some hold that constituent

answers are primary, others that sentential ones are, and
others again do not care. To us, the relevant empirical issue
seems to be that both exist, and are systematically related.
The most striking aspects of the relation between interrogatives and linguistic answers, apply to both varieties.
The most important phenomenon to be observed, is that the
interpretation of a linguistic answer depends on the context
of an interrogative. Consider the following examples:

(23) Who walk in the garden?
(24) Which men walk in the garden?

(25) John and Bill.
(26) John and Bill walk in the garden.

The interpretation of both the constituent answer (25) and the
sentential answer

(26) depends on the context of the interrog-

ative. As answers to (23),

(25) and (26) convey that John and

Bill are the 9223 that walk in the garden. As answers to (24),
they.express that John and Bill are the men that walk in the
garden. As answers to (23), they would not be true and complete
if Mary walks there toe; as answers to (24)

this would not

affect their being true and complete.
This has two consequences. It indicates that the derivation
and interpretation of linguistic answers needs the syntactic
and semantic structure of the interrogative. And it tells us
something about the semantic analysis of interrogatives as
well: at some level,

it should contain a syntactic and seman-

tic unit that can be used in the syntactic

and semantic

derivation of linguistic answers.
This concludes our discussion of the second area in the
empirical domain, centered around the question-answer relation. By the answerhood thesis, it is firmly linked to the
first area, concerning the semantics of interrogatives and
wh-complements. In characterizinga notion of a standard semantic answer,

semantics provides the basis for an overall

theory of answerhood, which has to take into account the
pragmatic function of question—answering.
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3.3.

Interrogatives and presuppositions

Several proposals for the semantic analysis of interrogatives
take presuppositional phenomena to be an integral part of
their empirical domain.19 Others have argued that one need
not do so.
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In our own proposal, as it is developed in the

papers to follow, the phenomenon of presuppositions is largely ignored. Not because we think it to have no significance

at all, but because we believe it to lie outside the realm
of semantics proper. The present section is meant to provide
some arguments for this position.
In discussing interrogatives and presuppositions, we are
not c0ncerned with presuppositional phenomena that interrogatives share with indicative expressions. Consider e.g.

(27)

and (28):
(27) When did John stop smoking?
(28)

John stopped smoking

The interrogative (27) and the indicative sentence (28)
share the presupposition that John has smoked.

It may safely

be assumed that any correct analysis of this preSupposition

of (28), can be made to work for (27) as well.
What we are interested in here, is whether there are presuppositional phenomena which are Specific for the use of
certain wh-terms, or for certain interrogative constructions,
and if so, what their nature is. Two relevant examples are
(29)

and

(30):

(29) To whom is John married?
(30) Do you want coffee or do you want tea?

It is often assumed that the interrogative (29), e.g. the
one who uses it, presupposes that John is married to.someone.
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This existential presupposition is then associated with the
lexical meaning of the wh-term Egg. The interrogative

(30)

is sometimes associated with two presuppositions: that the
addressee wants coffee or tea, and that he does not want
both. The alternative interrogative construction is taken
to presupp0se that exactly one of the alternatives will
prove to be the case.

So, besides an

'existential' presuppos-

ition, a uniqueness presupposition is observed.
Singular forms of wh-terms, such as Egg or which book, are
also often assumed to carry a uniqueness presupposition, besides an existential one. So,
one person, and

(32)

(31) would presuppose that only

that only one book, is involved:

(31) Who has made this mess?

(32) Which book did you bring back to the library?
Uniqueness is considered to be more strongly_inVOIVed with
wh-terms containing the wh-determiner which, than with such

wh-terms as Egg; This even in case the latter occurs as the
subject of a verb in the singular form, as is the case in

(31).

‘

The controversy about the nature of prosuppositional phenomena, and hence about the prOper way to account for them, has
not yet been settled. The various positions that have been
taken in the past, all still have defenders today. This is
not to say that no progress has been made. The strongpoints
and weaknesses of the different approaches are much clearer
than they were in the past, more empirical material is brought
under attention, and the various proposals have been worked

out more explicitly.21

'

This is more true for presuppositions of indicatives,
then for those of interrogatives. But, in case of the latter,
the two main views on the nature of presuppositions, the
semantic and the pragmatic.view, have their proponents too.
From the semantic point of view, presupposition failure
in case of an interrogative,

a (true or false)

answer.

results in its failing to have

In case an interrogative has a
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certain presupposition, and is used in a situation in which
this presupposition is false, the interrogative cannot be
answered, but has to be rejected. An appropriate response
to the question in such a situation, would not be an answer,
but a mere reply. This corresponds to an indicative sentence
lacking a truth value, in case one of its presuppositions is
not fullfilled. And this parallel is a rather direct consequence of the answerhood thesis, which tells us that where
semantics states truth conditions for indicatives, it states
answerhood conditions for interrogatives. A semantic analysis
of presuppositions, characterizes them as a kind of preconditions in both cases.
0n the pragmatic view, presuppositions of interrogatives
are reflections of certain expectations the questioner has
about the answer. On this view, failure of presuppositiOn
does not imply failure of answerability, it just means that
the answer wiLlcontraveneexpectations on part of the questioner.
Perhaps it us useful to point out that one need not choose
between these two views, in the sense that one has to regard
all presuppositional phenomena to belong to one and the same
class.

It is not a priori impossible that some presuppositions

are semantical, and others are pragmatical. What would distinguish between the two in case of an interrogative, would be
that failure of the former would result in unanswerability,
whereas failure of the latter would not.
A main problem is, that this distinction presupposes a
clear observational difference between answers and mere replies. Though there certainly are cases on which there is
general.agreement, the notions of answer and reply are too
theory dependent for a systematic classification of presuppositional phenomena to be based upon them. As the literature
shows, presuppositions of interrogatives, as such, seem to
belong to the large class of phenomena, the status of which
is debatable. We, for our part, tend to believe that only
those presuppositions which interrogatives share with indicatives, constitute clear cases in which failure results in
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unanswerability. A typical example is the presupposition of
the interrogative (27), discussed above. It seems that (33)
can be characterized indisputably as a rejection of the
question:
(33) John never smoked in the first place
The other cases of presuppositions, those which are connected with the use of certain wh-terms and certain interrogative
constructions, are far less clear. The existential and uniqueness presuppositions can often, at least partly, be related
to the meaning of other components of the interrogative, or
to certain aspects of the context. Many examples of interrogatives that do carry a presupposition can be contrasted with
similar ones that do not. Consider the following three inter”
rogatives:

(34) Who is that?

(35) To whom is John married?
(36) Who is coming with me?
Clearly,

(34) has an existential presupposition, in partic-

ular if that is used demonstratively. But it seems that in
this case, the presupposition is triggered by the use of the

demonstrative, rather than by the wh-term. For, consider
(35).

In this‘case, it is not clear why the answer To nobOdy,

could not be regarded as a satisfactory answer to the question, rather than as a mere reply that rejects the question.

This is even more clear in case of (36), in which Nobody.
seems perfectly allright as an ordinary answer. The existential presupposition , as an expression.of the expectation
of the questioner, is stronger in case of (35)
of

than in case

(36).
As for the uniqueness preSuppositions, it appears that

they too, should be regarded as a suggestion, an expectation,
on part of the speaker. Their occurrence cannot be tied to
specific asPects of the grammatical form of an interrogative,
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viz.

to it having a singular, c.q. a plural form. Other

factors, grammatical and non-grammatical, seem to be invol~
ved. The following pair of examples illustrates this:

(37)(a) Who is in favour of the proposal?
(b) Who are in favour of the proposal?
In our opinion,

(37)(a)

and (b)

are both neutral with respect

to uniqueness: neither one carries a suggestion to the effect
that there is only one, c.q. that there is

more than person

in favour of the proposal. This holds most clearly in a situation in which

(37)(a)

or

(b)

is used by a chairman, as

part of a voting procedure. Notice, by the way,.that in this
case the existential presuppOsition is absent as well. Since
chairmen are supposed not to give expression to their personal expectations in conducting formal procedures, and since
both interrogatives seem to be quite appropriate phrases to
be used by them in performing Such procedures, the conclusion
seems warranted that these interrogatives do not carry a
(non-)

uniqueness or existential presupposition. For, if they

would, it would be inappropriate for the chairman to use them.
One could say that it is the context of a person acting in
such an official capacity, that cancels such suggestions, if
any there are.

As can be observed by comparing (37)(a) and (b) with the
pair

(38)(a)

and (b), the facts are slightly different for

interrogatives with such wh—terms as which member(s):

(38)(a) Which member is in favour.of the proposal?
(b)

Which members are in favOur of the prOposal?

It seems that, whereas the plural form of

(38)(b)

is neutral

with respect to (non—) uniqueness, the singular form (38)(a)
does carry a'uniqueness suggestion. This is reflected by_the

observation that a chairman will tend to use (33)(b) in a
voting procedure} and not (38)(a).
That in these cases as well, non-grammatical, contextual
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factors play a role, becomes clear if one compares the following two pairs of interrogatives:
(39)(a)

Which member of the cabinet voted against the
pr0posal?

(b) Which members of the cabinet voted against the
proposal?
(40)(a)

Which member of the cabinet leaked the information to the press?

(b) Which members of the cabinet leaked the inform~
ation to the preSS?
It seems that, whereas of

(39)(a)

and (b), the plural form

(b) is the neutral one, in that it carries no suggestion as
to the actual number of pe0p1e involved, the reverse holds

for (40)(a) and (b). 0f the latter two, the singular form (a)
seems to be neutral, and the plural form (b) marked.
Perhaps, this can be explained along the following lines.
In some sense, the

‘normal' situation that calls for voting,

is one that involves two 'pluralities': those who are in
favour, and those who are against. Only one person holding
a position that is Opposed to that of all the others is a
marked case, though certainly not excluded. This suggests
that if the number of people who voted in a certain way is
not known, the question as to their identity (or after their
number, as in

'How many ...?'), should be phrased in the

plural form. Only if it is

(supposed to be) known that only

one such person is involved, the singular form is appropri—
ate.
On the other hand, leaking a certain piece of information,
typically seems to be an individual activity, though certainly,
several people could be involved in it as well. Therefore, it
seems that the

'normall, the neutral and unmarked situation,

calls for the singular form. The plural form seems to be
appr0priate only if it is suspected that more than one person
is involved.
These considerations once more seem to warrant the c0nc1us-
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ion that there is no clear grammatical relation between
singular and plural forms of wh-phrases on the one hand,
and existential and uniqueness presuppositions on the other.
Rather,

it seems that these presuppositions arise from the

interplay of the way in which properties of certain types
of activities are conceptualized, and certain expectations
about the actual situation.
The discussion of these examples also makes clear that in
all these cases, the relevant presuppositions are

'speaker

presuppositions’: they concern certain expectations that the
questioner has. If such expectations fail to come out true,
the result is not that the question cannot be answered, that

is has no (true) answer. The one who responds to the question
in such a situation, does not reject the question, but answers
to it. Though he may explicitly indicate, that his answer
goes against the expectations of the questioner. In this respect, there is a fundamental difference between the responses

(33) to (27): and (42) to (41):
(27} When did John stop smoking?

(33) John never smoked in the first place
(41)

Which member of the cabinet voted against the
proposal?

(42)

(actually there were two.) Brinkman and de Ruyter

Clearly, (33) is a rejection of the question posed by (27).
it cannot be continued with

'last month' consistently. On

the other hand, (42), with or without the qualification,
does present an answer to (41). That the 'presuppositions'

of (27) and (41) have a different status, can also be seen
from the fact that whereas

(33)

cannot be continued in a way

that would count as an answer, the

qualification in

(42],

directed against the uniqueness expectation expressed by (41),
has to be continued, either in a way that answers the question, or by saying that one is unable to provide an answer

UAotuaulyy there were two, but I.don't know which ones').
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From this ﬁﬁschssion, it is save to conclude that presup~
positions particular to interrogatives, are an interesting
phenomenon, revealing dazzling subtleties of language and
its use. We also hope to have shown that, despite their
intrinsic interest, presuppositions in this area are, by and
large, a non—grammatical matter, and that one is justified
in ignoring them in a semantic analysis for the time being.
However,

it goes without saying, that in the end, they de-

serve preper attention of their own.

3.4.

Conclusion

It was our aim in this section, to sketch some elements in
the empirical domain of the theory of questions and answers.
We explicitly did so from the perspective of formal semantics.
An empirical domain of a certain theory is not something that
is just there, but its contents and structure are at least
partially determined by oh‘e‘“s theoretical framework.
We tried to motivate a particular choice from the chaotic
totality of potentially relevant phenomena, by linking them
to principles underlying logical semantics in general, and
the semantic analysis of interrogatives and answers in parts
icular.

In doing so, we hope to have shown that it is not a

matter of pure accidence that these are empirical issues that
most studies in the semantics of questions and the semantics
and pragmatics of answers, carried out within the tradition
of logical grammar, are directed towards.

4. Three approaches to the theory 0f.questions and answers

4.1. A general characterization
Now that we have sketdhed the contours of the empirical domain
.of the theory of interrogatives and the question-answer relatw
ion, and have formulated a few general theoretical cbnstraints

which such a theory should meet, we will turn to a short dis~
cussion of the three main approaches that can be distinguished
in this field. As we do throughout, we thereby restrict ourselves to those theories and analyses which are developed
within the wider framework of formal semantics. This restriction is met by quite a number of interesting descriptive and
theoretical studies

, more than can actually be discussed in

any detail in this context.22 But fortunately, not all
theories constitute radically different approaches to the syn~
tactic, semantic and pragmatic analysis of interroqatives and
of the question-answer relation.

It seems that we can distin~

guish, overall, three main approaches, three main views on
what the $basic characteristics of interrogatives and answers
in natural language are.
.
..
Rather than discussing any particular details of any particular theory, we will give a general characterization of
these three approaches, i.e. of what particular theories within one approach have in common. It will turn out that each
of these three approaches, explicitly or implicitly, concentrates on a Specific part of the domain of empirical issues
which we outlined in the previous section. And, as is to be
expected, in the area that it treats lie its strongpoints,
and often what it does not deal with contains its weakneSses.

The general constraints which we discussed in section 2, in
38
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effect connect various subfields of the empirical domain, as
we saw above. They allow us to extrapolate beyond the boundaries of what a theory explicitly treats, and thus give a
view of what a theory would say about phenomena it does not
deal with explicitly. 80, together, the empirical domain and
the theoretical constraints will be of much help to us in
getting a clear picture of what are the merits and what are
the flaws of the three main views on interrogatives and answers
that we will discuss.
A note of warning must be issued at this point. The discussion of empirical issues presented above was not entirely free
of theoretical and other biases, such discussions never are,

and never can be. So any conclusions that will be reached on.
the basis of them.will be biased to a certain extent as well.
This certainly holds for what we take for granted right from
the start, viz. that the ways and means of formal semantics,
and those of formal pragmatics for that matter too, can be
and should be extended from their homegroundt£>larger domains.
Anyone who for philosophical or other reasons does not agree,
will not agree with our discussion of the problems and pros—
pects of such theories either.
The three main approaches to the theory of interrogatives
and answers are often referred to as the CateQOrial‘approaoh,
the Ergpositional approach and the imperative-gpistendc
aggroach.23 Although, as their names indicate, these three
approaches start from distinct underlying principles, these
starting points are seldom discussed, and even more seldom
argued for explicitly. Apparently, the exoitement lies in
developing and applying a certain view, in using it in description and explanation of empirical phenomena, and not in
discussing its merits out of the blue. Yet, some remarks can
be found that indicate a line of reasoning, and some rational
reconstruction of motives is possible as well.
On the categorial view,

the main semantic property of an

interrogative is that it is in some sense an incomplete object,

something that needs to be augmented, that something else needs
to be added to. This

'something else‘

is, of course, an answer.
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Different types of interrogatives, it is observed, call for
different types of answers. And this means, so it is assumed,
that different types of questions belong to different syntac-

tic categories, and hence stand for semantic objects of dif—
ferent types as well. The support adduced for this point of
view is mainly empiricial, and not theoretical. Observations
are made, in this case primarily concerning the syntactic
status of the linguistic expressions involved, and from these
the conclusion is drawn;

_

0n the propositional view the main point is that interrogatives and answers are to be analyzed in terms of propositions. This idea can be developed in various ways. The main
implicit or explicit motivation for the propositional view
seems to be twofold. First of all, it is observed, and this
is really rather uncontroversial, that answers to interroga~
tives convey information, and that interrogatives may he used
to express requests for information. This leads naturally to

theimﬁﬁxnlof a proposition, the formal semanticist's main tool
for dealing with the informational content of linguistic ex-~
pressions. So one rather obvious reason for upholding the

prOpositional view has to do with the content of interrogatives
and answers. Another type of motivation for analyzing all
interrogatives in terms of pr0positions that can be found in
the literature, is Of a formal rather than of a material nature.
It has to do with the overall simplicity of the resulting
semantic theory. Observations concerning embedding, coordina—'
tion, and the like, are taken to show that, despite surface
syntactical differences, interrogatives do form a uniform

class. Assigning them to the same syntactic category and
the same semantic type, to be defined in terms of the notion
of a proposition,

is assumed to lead to a simplified analysis.25

Proponents of the imperative—epistemic-view on interrogatives and the question—answer relation concentrate on yet
another aspect, viz. the way in which interrogatives function,
the purpose for which they are used. It is observed that,;at
least under normal circumstances, the utterance of an interrogative is meant as a request for information, as an exhortation
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of the addressee to bring about a certain epistemic state in
the one who asks the question. Hence,

it is concluded, inter-

rogatives ought to be analyzed as such imperatives. The semantic interpretation of interrogatives can be stated in terms
of such inperative-epistemic paraphrases. It can be noticed

that in this case too,the starting point of the entire
approach is argued for not so much on theoretical grounds,
but on the basis of empirical observations. Here a correct
observation concerning the way in which interrogatives
(normally)

are used, is exalted to a principle on which the

semantic content of interrogatives should be based.26
From these rough characterizations it will already be clear
that in a certain sense all three approaches can be said to
deal with the analysis of interroqatives from the persPective
of the question-answer relationship, But each seems to focus
on a different aSpect of it. For categorial theories the

relation between interrogatives and answers as linguistic,
syntactic expressions iscﬁfcentral importance. Propositional
theories, on the other hand, argue more from the semantic
content of answers. And in the imperative-epistemic approach
the pragmatic viewpoint dominates.
So,

theories Within the different approaches not only have

different starting points, they also tend to deal with different sets of phenomena, with different parts of the empirical
domain. This will become eVen more clear in what follows, where
We will take a closer look at the three approaches, and will
confront them with some of the phenomena and constraints
discussed earlier.

4.2. The categorial'approachu
Under the general heading 'categorial', various theories may
be grouped together which, despite obvious differences in
details of implementation and even some differences in their
respective aims, share a particular, distinct view on how
interrogatives and answers should be analyzed; The main
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preponents of this kind of theory are Hausser, Tichy and Scha,
and their prOposals are the ones that we will mainly draw
upon in our characterization.27

Common to categorial theories, as the phrase 'categorial'
indicates, is the view that one should pay due attention to
the categories of interrogatives and their answers. Straightforwardly Opposing propositional theories? which aim at a
uniform analysis, the proponents of categorial theories uphold that no uniform syntactic category of interrogatives,
nor of answers, exists. Rather, they claim, a satisfactory
account of interrogatives and answers requires that we respect

their categorial diversity. For it is through relationships
between their respective categories that relations between
different kinds of interrogatives and their answers can be
accounted for. In categorial theories, interrogatives and
answers are first and foremost studied as linguistic objects,
as specific kinds of syntactic and semantic constructions
one finds in the language. They therefore tend to focus, at

least at the outset, on structural, often surface syntactical,
propertieslof interrogatives and answers.

Investigation of

these pr0perties then leads to the idea that relations between interrogatives and answers are to be accounted for in
terms of categorial links that hold between them,
On the basis of such observations regarding structural
properties, all categorial theories subscribe to some version
of the following general principle:
(C)

The syntactic category and the semantic type of an
interrogative are determined by the category and type
of its characteristic constituent answers

The various argumentations one can find in the literature in
support of

(C) all have in common that they exploit the differ-

ences that exist between two kinds of characteristic linguistic
answers, viz. constituent answers and sentential
Consider the following examples:

answers.
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(1) Whom did John kiss?
(2) What happened in the kitchen last night?
(3) Mary.
(4) John kissed Mary.
There is a clear difference between the constituent answer
(3) and the sentential answer
answer

(4). E.g.

(3) can be used to

(1), but it cannot be used to answer (2). Sentence

on the other hand can be used asam1answer both to (1)

(4)

and to

(2)- Evidently, constituent answers are closely tied to
certain types of interrogatives, whereas the tie between sentential answers and interrogatives seems much looser.
It is remarkable that though this observation is made by
several authors, they do not draw the same conclusions from
it. On the contrary. Hausser, for example, claims that sentential answers, which he calls

'redundant' answers,areluﬁ:

interesting for a theory of interrogatives and answers since
unlike constituent answers of which the interpretation depends
essentially on the context provided by the interrogative,
they have an interpretation of their own.28 Scha, on the other
hand, bases his preference for constituent answers precisely
on the fact that sentential answers do need the context of an
interrogative to be assigned their correct interpretation.
He observes that

(4) as an answer to (1) means something differ-

ent from what it means in isolation, or fronlwhat it means as
an answer to (2), viz.

(5)

and (6) respectively:29

(5) Mary is the one whom John kissed.

(6) What happened in the kitchen yesterday is that John
kissed Mary.

I

In fact, it seems that Scha is right. Especially if one takes
the phenomenon of exhaustiveness into account, it is quite
obvious that the interpretation of a sentential answer depends
as much on the context provided by the interrogative as con—
.
30
stituent answers do.
Tichy argues against what he calls the 'full—statement
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theory of answerhood'

on somewhat similar grounds. But his

conclusions are more radical. Observing that on the full—
statement theory

(7) answers both

(8)

and (9), he concludes

that the theory is simply false:
(7) Jimmy Carter is the president of the U.S.
(8) Who is the president of the U.S.?

(9) What is Jimmy Carter the president of?
For, he says:
and

"It would plainly be absurd to say that

(8)

(9) have the gage right answer".31 This is certainly

true, but rather misses the point. The only thing such examples show against a propositional theory is that, in assigns
ing an interpretation to sentential answers, it must take
into account the context of an interrogative.
Although the reasons for doing so are not always the same,
all preponents of categorial theories focus on the relatiOnship between interroqatives and constituent answers. The
existence and non-existence of a categorial match between
interrogatives and constituent answers, is taken to determine
the syntactic category and the semantic type of interrogatives. The categorial definition of an interrogative is
chosen in such a way that in combination with the category
of the constituents it allows as answers, the category of
sentences results. Thus,

(10),

(11),

(12) and (13) are all

assigned different syntactic categories:
(10) Who walks in the garden?
(11) Which man loves which woman?
(12) Where did John and Mary meet for the first time?
(13) Does John love Mary?

Each of these interrogatives has its own particular kind of
constituent answers, e.g. those in (14),
respectively:

(15),

(16)

and

(17)
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(14)

John.

(15)

The tall one, the redhead; and the small one, Mary.

(16) In Paris.
(17) No.
Clearly, each of these answers matches only one of the interrogatives. Hence,

from the category of the constituent, the

category of the interrogative is deduced. Consequently,

is regarded as denoting a property of individuals,

(10)

(11) as

denoting a relation between individuals, and so on.
The categorial match between interrogative and answer can
be construed in various ways. Tichy and Scha construe it in
terms of identity of extensiOn, Hausser in terms of functional application. In the latter case there are two Options:
one could let the interrogative be the function of the answer,
or vice versa.32
Which of all these possible ways of implementing the categorial view is taken depends on various factors, such as the
kind of phenomena one is primarily interested in, what kind
of constituent answers one wants to allow for, independent
motivations for assigning a certain interpretation to inter~
rogatives, and so on.3"
From these basic characteristics of the categorial approach,
it will be clear that categorial theories are mainly concerned with interrogatives and characteristic constituent answers.
And, disregarding all kinds of criticisms of detail, it can
be said that they are pretty successfullin this specific area.
They all account for the fact that constituent answers depend
for their interpretation on the context provided by the interrogative. Moreover, their approach is flexible enough to take
into account constituent answers of a wide variety of types.
They are not restricted to just rigid, definite answers, but
can account also for indefinite and non-rigid answers.
However, even in this area, some serious ciriticisms can be
raised against the categorial approach. Since categorial
theories concentrate

on interrogatives and answers

as linguistic expressions, and impose categorial fit as
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virtually the only condition on their relation, the account
of the question-answer relation that results is rather superficial. Apart from the fact that concentrating on categoriale
ly matChing interrogative-answer pairs, they disregard_other
types of linguistic answers, the main problem is that the
account that categorial theories offer does not lead to a
preper theory of the question-answer relation. What one wants
is first of all a systematic theory about different notions
of answerhood.'There are complete answers, partial answers,
semantic answers and pragmatic answers, and so on, and these
are all systematically related. And secondly, one would like
to give an account of the systematic relationships that exist
between semantic and pragmatic pr0perties of constituent
answers and such notions of answerhood. The categorial
approach accounts e.g. for the fact that answers need not be
rigid, but it does not tell us under what circumstances
non-rigid answers can be equally good as rigid ones.
As a theory about interrogatives and answers as linguistic
expressions, the categorial apprOach has certainly led to
insights that should be incorporated in an overall.theory of
the question—answer relationship, but it does not in itself
constitute such a theory. Nor

can it be expected that the

categorial approach can be extended to such a theory without
a major modification of its starting point. For,a general
theory of questions and answers will have to be based upon
a general characterization of the notion of answerhood and
the notion of a question. And that will be forthcoming only
if one interprets interrogatives and answers in a uniform way,
something that is quite alien to the spirit of the categorial approach.
This lack of a uniform interpretation of interrogatives
within the categorial approach has serious drawbacks in
other areas in the theory of interrOgatives as well. As We
saw in section 3.1,

there are entailments between inter-

rogatives, not only between interrogatives within the same
category, such as e.g.

in

(18), but also between interrOg—

atives that are assigned different categories within this
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approach, such asthe ones in

(19):

(18) Which men walk?
Which men talk?

Which men walk and talk?
(19) Who walks in the park?
Does John walk in the park?
The notion of entailment between interrogatives, like that
of entailment between expressions of any other category,
should be an instance of a general definition that applies
to all semantic objects one's frameworkacknowledges. Basically,
this general definition defines entailment between any two
objects of a certain type as inclusion of one in the other.
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It is easy to see that any categorial theory will account at
most for entailments that hold between interrogatives that
are associated with the same type of semantic object. Hence,
such theories can account for an example like

(18). But all

cross-categorial entailments are left unexplained, such as

the quite basic entailment relation exemplified in (19).
The same problem reappears if we look at coordination of
interrogatives. Consider (20)

and

(21):

(20) Who went out for a walk? And who stayed home?
(21) Who went out for a walk? And did they take the dog
along?
Like entailment, coordination of interrogatives should be an
instance of a general rule that predicts what,for any category,coordination of elements in that category amounts to.
Classifying constituent interrogatives and yes/no-interrogatives as belonging to different categories, as lies at the
heart of the categorial approach, makes it impossible to
account for such coordinated interrogatives as

(21)

in a

standard way. So, a uniform semantic interpretation of interrogatives seems to be called for,not only for develoPing a
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systematic theory of answerhood, but also for an adequate
account of entailment

and coordination.

This need for one type of semantic object that all interrogatives share, is underscored by another weakness of categorial theories, viz. the lack of a decent analysis of whcomplenents. Most categorial theories do not even seriously

attenpt to develop a theory of wh-complements, and if they
do, the result is generally poorfﬁhssuming something like the
equivalence thesis, it will be obvious that the categorial
approach faces serious difficulties. Not only

does the

proliferation of categories of interrogatives lead to a
similar proliferation of categories of wh-complements, and
hence of complement embedding verbs, the systematic relationships that hold between wh-complements and sentential complements show once more that a satisfactory account of interrogatives that meets the equivalence thesis has to be based on
a uniform semantic analysis.
From these considerations, we can draw the following conclusion. The view that the categorial approach takes,1eads
to a reaSOnably adequate account of the relation between interrogatives and constituent answers.

In this area lie its main

contributions to the theory of interrogatives as a whole. As
for other parts of the empirical domain, among which are some
which are quite essential to a formal semantic approach, the
starting point seems to be too narrow, and does not lead to
adequate results which are in agreement with theoretical constraints one would like to impose on semantic theories in
general, and on analyses of interrogatives and the question—
answer relation in particular.

4. 3. The propositional approach
Common to all theories in the propositional approach is that
they associate with interrOgatives a semantic object that is
defined in terms of the notion of a preposition. As was the
case in the categorial approach, the theOries within this
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one differ in details of implementation, and sometimes even
in the interpretation of what their main objective is. But,
it seems that they all share three consideratiOns regarding
the way in which interrogatives should be analyzed. First
of all,

it is taken for granted that answers

are essentially

of a propositional nature. Answers convey information, and
information is coded in propositions. Secondly, it is assumed

that the notion of an answer should play a role in the characterization of the semantic object to be associated with interrogatives. And finally, there is a tendency to treat all interrogatives uniformly, i.e. to associate them all with one and
the same kind of semantic object.
So, it seems that the gist of the propositional approach
can be formulated in the following general principle:
(P) The semantic interpretation of an interrogative should
give its answerhood conditions, i.e. it should determr
ine which propositions count as its semantic answers

It should be noted that neither this principle,.nor the
considerations that lead to it are always

explicitly stated

or argued for at the outset. But the principle does character-

ize the main examples of propositional theories, those of
Hamblin, Karttunen, and Bennett and Belnap. And in each of
them, some of these considerations can be found, be it some—
times only implicitly.

If we compare the principle (P) with the competing principle

(C) underlying categorial theories, the difference in the

initial perspective becomes clear. Categorial theories tend
to start from considerations concerning surface syntactic
properties, whereas propositiOnal ones proceed from observations of a lOgical semantical nature. Consequently, they focus
on different aspects, and, as we shall see, with regard to
their strong and weak points they are mirror images.
The oldest, the best known,and the least understood prop—
ositional approaches are those of Hamb1i1,Karttunen and,

Bennett and Belnap resPectively£y7 All three assign the same
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type of semantic object to interrogatives, viz. a set of
propositions.Emnainterpretation they give of this object,
however, differs. For Hamblin this set consists of the
possible answers to the interrogative. Karttunen, on the
other hand, takes the set of propositions denoted by an
interrogative to consist of the true answers to it. As a
matter of fact, the difference between Hamblin's interpretation and Karttunen's is marginal from a material point of
view. This is obscured by the fact that the respective analyses are worked out in different frameworks. Karttunen's
approach has some formal advantages however, that is why we
will mainly use his interpretation.

8

The difference between Karttunen on the one hand, and
Bennett and Belnap on the other, is very real. According to

the latter, each proposition in the set denoted by an interrogative constitutes in itself a complete.and true answer.
Their concern is the existence of interrogatives which have

nore than one complete and true answer, interrogatives of the
kind discussed in section 3.1.

The propositions in the set

Karttunen associates with an interrogatiVe are partial true.
semantic answers. Only jointly, they constitute a complete
and true semantic answer. Unlike Bennett and Belnap's scheme,
Karttunen's analysis is only attuned to interrogatives which

have a unique true and complete semantic answer.at each
index.39
Since pr0positional theories assign a uniform semantic
type to all interrogatives. it seems reasonable to expect
that they do better where categorial theories fail, viz. in
accornting for answerhood, and for entailment and coordination of interrogatives. This is true, but only to a certain
extent. Consider answerhood first. To begin with, it should
be noted that although the notion of a semantic answer
figures prominently in the descriptions various theories
give of the semantic interpretation of interrogatives, neither
one of them provides a theory of answerhood that is worked
out in any detail}0

But from their interpretation of inter~

rogatives a relation of answerhood can readily be deduced.
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In Karttunen's framework a sentence is a complete and.true
semantic answer to an interrogative if the proposition that
the former expresses equals the conjunction of the propositions in.the set denoted by the latter. For Bennett and
Belnap a sentence is a complete and true semantic answer to
an interrogative if the proposition it expresses is an elem“
ent of the set denoted by the interrogative.
It might look as if for interrogatives which have a unique
complete and true semantic answer, the results Karttunen and
Bennett and Belnap getare the same, but this is net the case.
There are some not unimportant differences, which, of course.
are due to differences in the way in which interrogatives
are derived. Let us illustrate this with an example:
(22) Which man walks in the garden?
In Karttunen's scheme,

(22) denotes all true propositions

which of an actual man say that that individual walks in the
garden. So,

if John, Bill, and Hilary are the men that walk

in the garden,

(22) denotes a set consisting of three prop-

ositions: that John walks in the garden,that Bill walks in
the garden, and that Hilary wal”s in the garden. Rotice that
these prOpositions do not state of the individuals that they
are men. They are de re characterizations,so to speak, of the

men that walk in the garden. At this point there is a difference between Hamblin and Karttunen.

If we take the true ones

from Hamblin's possible answers, we would get, in.this case
the following three propositions: that John is a man and
walks in the garden, that Bill is a man and walks in the
garden, and that Hilary is a man and walks in the garden. So,
Hamblin's propositions give de dicto characterizations. In
view of the observations made in section 3.1~

concerning

(non-)entailment of interrogatives, and those
concerning the dicto/de re ambiguity of wh-complements, which
in view of the equivalence thesis are the same facts, it
seems that one's

framework should at least contain the possib-

ility of de dicto characterizations.
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Bennett and Belnap do get de dicto characterizations. They
also differ from Karttunen in that they analyse

(22) as having

a uniqueness presupposition, so in the situation under discussion,

(22) would not have a complete and true answer, it would

denote the empty set. If we change the example to (23):
(23) Which men walk in the garden?
The result will be a singleton set of propositions, containing the

propositionthat the men that walk in the garden are John, Bill
and Hilary. So it seems that, unlike Karttunen, to a certain
extent, Bennett and Belnap build in exhaustiveness.
section

(See

3.1.)

From these remarks, it can be concluded that the account
that propositional theories give of the answerhood relation,
as far as this account can be deduced from the interpretation
they assign to interrogatives, is a rather restricted one.
Only answers that give rigid and definite characterizations
are counted as semantic answers. Indefinite answers, non—
rigid answers, partial answers,fall outside its scope, and
so do pragmatic notions of answerhood. The onlyinotion of
answerhood they reckon with is that of, what we have called
in section 3.2.

a standard semantic answer. As such, this

is not something to blame them for. Not only is the notion
of a standard answer one that one would a theory of answerhood to characterize, also there seem to be no real obstacles for extending a propositional account to a full theory
of answerhood.
More fundamental problems arise if we look at what happens

with entai lment and coordination in these propositional theories .
Thekind of semantic objects they assign to interrogatives
is for all of these the same, and, moreover, is one that in
principle makes it possible to apply the general definitions
of entailment and coordination. However, if we apply these
general definitions we find that even quite basic entailmentrelations are not accounted for, and that simple coordinations
come out wrong as well.
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Since entailment is defined as inclusion, interpreting
interrogatives as denoting sets of propositions implies that
one interrogative entails another iff the denotation of the
first is always included in the denotation of the other:41
Consider Karttunen's theory first. It is easy to see that
such a basic entailment as holds between

(24)

and (25)

is

not predicted:
(24) Who walks in the garden?
(25) Does John walk in the garden?
Clearly, it does not hold that in all situations the set of
propositions denoted by

(24)

is a subset of the set of prop-

ositions denoted by (25). A.yes/no interrogative,such as (25),
always denotes a singleton set, containg either the positive
or the negative answer. And a who-interrogative.like
will contain

(24)

a preposition for every individual that satiS*

fies the predicate. So, except for some marginal cases, no
entailments between such constituent interrogatives and the
corresponding yes/no—interrogatives are predicted.42
Similarly, a simple coordination such as

(26)

is assigned

a wrong interpretation if we apply the standard definition of
conjunction, which comes down to intersection:
(26) Whom does John love? And whom does nary love?
Since the two sets denoted by the conjuncts of
joint

(26) are dis-

(or both empty), Karttunen's analysis predicts that (26)

has no answers at all.
These considerations clearly indicate that the Karttunen

framework simply assigns the wrong tygg of semantic object to
interrogatives.

In a sense, there is something inconsistent

in describing an.interrogative as determining at each index
what its complete and true semantic answer is, and at the

other hand letting its denotation be a set of propositions.
The complete answer is the conjunction of these propositions.
So, one would rather expect the type of interrogative
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denotations to be that of propositions, instead of sets of
propositions. And indeed, this would give better results.
In Karttunen's case,

the problem with conjunction would dis-

appear.
However, the basic entailments of the kinds discussed
above, would then still be left unaccounted for. And this
suggests that even if we rephrase Karttunen's analysis so
as to give the right type of semantic object, it still would
give the wrong objects of that type:43 And this, in its turn,
implies that there is something basically wrong also with
Karttunen's account of answerhood, even if we restrict ourselves to the basic notion of standard semantic answers.
Bepeoially within the propositional approach, of which the
starting point is that the semantic interpretation of an
interrogative should give its answerhood conditions, entailment and answerhood are but two sides of the same coin.
Entailment is inclusion of denotation, denotation determines
answerhood, hence, one interrogative.entailing another comes
down to every proposition giving an answer to the first, also
giving an answer to the second. Intuitively,

(24) entails

(25).

And, indeed, this intuition seems to be no other than the one
that in every situation in which we get a complete answer to

(24), we also get a complete answer to (25). So, Karttunen's
failure to account for entailments such as these, means that
the interpretationslmzassigns to interrogatives do not, as
the basic principle of the propositional approach requires,
give their proper answerhood conditions.
Although the interpretation of the set of proPositions
that Bennett and Belnap assign to interrogatives as their
denotation differs from that of Karttunen, the problems with
entailment and coordination are structurally the same. For
just consider interrogatives which do have a unique complete
and true semantic answer,

such as

the examples discussed

above: any two different such interrogatives will denote disjoint (unit)

sets. This predicts that no two such interrog-

atives are related by entailment, which is obviously wrong,
and that the conjunction of any two such interrogatives will
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denote the empty set, i.e. has no answer, which is not right
either. So. the same conclusions can be drawn as in Karttunen's
case: the Bennett and Belnap theory assigns the wrong type
of semantic object to interrogatives. Since they want to
account for interrogatives which have more than one complete
answer, it will not do in their case to simply form a simple

propositional object from the sets theYdefine. In this case,
we have to look for a solution in another direction?4
As for the treatment of wh-complements, propositional
theories do fare better than categorial ones, first and
foremost in that they assign them a uniform semantic type,
thus avoiding the proliferation of types the categorial
approach leads to. Further it can be remarked that, in view
of the equivalence thesis, the same problems that occur
with interrogatives will reappear with wh-complements. Notice
that here too there is evidence that the type assigned is the
wrong one.

If in Karttunen's case we would proceed from sets

of pr0positions to single propositions, we would gain a
uniform analysis of both wh—complements and that-complements,
which leads to a considerable simplification, at least}5
One of the main weaknesses of the propositional approach

4* tb=t
its t“
m"'es generally
is
.i- i.
tu-Vii

rovide a poor ha is for deal-

ling with linguistic answers. As we saw in section

3.2.

both sentential answers and constituent answers essentially
need the cantext provided by the interrogative for their
proper interpretation. Consider the simple example

(27):

(27) Whom does John love? Mary.
In a propositional theory anyway, the constituent answer
Marx.

in

(27) should express a proposition. The natural wag

to achieve this is to combine the term phrase interpretation
with a property. At the characteristic level of propositional
theories, viz. that of

(sets of) prepositions, this property

is not available.“‘ In the propositional theories discussed
here,

there is

a level of analysis,

however,

at which we can

isolate a property. Both in Karttunen's and in Bennett and

S6

Belnap's framework, the derivation of interrOgatives starts
from Open sentences.

These are

turned into a kind of yes/no—

interrogatives, which are further transformed into constituent interrogatives by introducing wh-terms. The Open sentences define properties, but not in all cases thisis the preperty which is needed to get the right interpretation of the
linguistic answers. Compare

(27) with

(28):

(28) Which nurse does John love? Mary.
In the theories under discussion, both interrogatives are
derived from one and the same open sentence

(29)

John loves x

But the answers in
ions.

In

(29):

(27)

(27)

and

(28) express different proposit-

the answer expresses the pr0position that Mary

is the one whom John loves, whereas in

(28)

it expresses that

Mary is the nurse that John loves.
These considerations show that the prepositional theories
of Karttunen,and Bennett and Belnap do not lead to a pr0per
account of linguistic answers, but not of course that no
propositional theory could. It seems reasonable to conclude

that in order for a propositional theory to deal with the
interpretation of linguistic answers adequately, it will have
to 'look like' a categorial theory in important respects, at
least at some level of analysis. This suggest that a more
encompassing theory of interrogatives should combine the
forces of both the categorial and the propdsitional approach.
From the latter it should incorporate the proPositional view
on answerhood and the consequent uniform definition of the
semantics of interrogatives in terms of answerhood conditiOns.
From the former it should take over the categorial analysis
as an underlying level from which linguistic answers can be
derived, thus accounting for the fact that their interpret—
ation depends on the interrogative. In that way. more kinds
of answers than just the rigid and definite ones that
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propositional theories allow for, can be brohght within the
scope of such a theory. Of this enriched domain of answers
one wants a systematic theory that predicts and explains
under what kind of circumstances what kind of linguistic
answers correspond to which notions of answerhood. There,
another point of view becomes important, which is that of
the third main approach to interrogatives, the imperative—
epistemic one.

4.4. The imperative—epistemic approach
The last main approach to the theory of interrOgatives that
can be discerned in the formal semantics tradition, is the
imperative-epistemic one. It should be roted right at the
outset that this approach differs from the categorial and
the pr0positiona1 view considerably.

It does not just take

another perspective, it also has a rather different aim.
Whereas all the theories we have discussed sofar are descriptive in this sense that they aim at a description and an
explanation of how interrogatives function in natural
language,

the theories within the present approach are direct-

ed rather differently. This certainly holds for the original
work of Aqvist, whose primary interest is in a logical theory
of interroqatives.41 In developing such a logical theory the
relation with natura1.language is a subject of relatively
minor importance. The work of the other main proponent of the
imperative-epistemic approach, that of Hintikka, is more
explicitly oriented towards natural language.48 But his ana-

i§sistoes

not aim at developing a systematic theory of

interroqative expressions in natural language, at least not
in the way that the other theories do. Since, however, the
relationship with natural language in Hintikka's work has a
more prominent place than in Aqvist's, we Will draw mainly on
the former.in our characterization of the aims and methods
of the imperative-epistemic approach.
What guides the analysis of interrogatives in this approach
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is the way in which they function in ordinary communication.
In normal circumstances, the utterance of an interrogative
is meantaszameans to acquire information. It functions as an
exhortation to provide the questioner with certain information,
characterized by the content of the interrogative.1Phe
semantic content of an interrogative then is identified with
such a request. In other words, theories in this approach

subscribe to something like the following principle?”
(IE) The semantic interpretation of an interrogative is
a request for information

(knowledge)

Generally, the semantic interpretation of an interrogative
contains two elements, an imperative one and an epistemic

One. These appear explicitly in the paraphrase that according to principle

(IE) can be given of an interrogative. Con—

sider the following two examples:
(30) Does John walk in the garden?

(31) Bring it about that I know whether John walks in the

Who walks in th
Ln.)

AP-

garden

Bring it about that I know who walks in the garden

These examples illustrate a rather particular feature of this
approach. Interroqatives are analyzed by embedding them under
a sequence of two logical Operators. This means that if we are
to understand (31) and

(33), for example, as representing the

meaning of (30) and (32) respectively, as principle (IE) tells
us to do. we should already know what the meaning of the embed—
ded interrOgatives is. But the latter are not assigned a meaning independent of their direct counterparts. And, given the
equivalence thesis, they could not be. But then it follows,
so it seems, that an imperative—epistemic paraphrase does not
provide us with a proper semantic interpretation of the interrogative at all.50 Rather, it must be viewed as a theory Of
pragmatics of interrogatives, as a theory of pragmatic answer-
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hood relations. It is a thee:Ynot of .what an interrogative
means, but of how an interrogative with a certain meaning
can be used. So, in fact, it presupposes a semantics rather
than providing one.
This interpretation of the contribution of the imperative~
epistemic approach to the theory of interrogatives and the
relation of answerhood in general,

can be further illustrated

by considering in slightly more detail how Hintikka goes
about analyzing interrogatives like

(30)

and (32).

As far as the content of interrogatives is concerned, the
most important part of the paraphrase consists of the epistemic operator and its argument. Together they form, what
Hintikka calls, the desideratum expressed by the interrogative.
I.e.

they give a description of the epistemic state that the

addressee is asked to bring about. The desiderata of (30) and
(32) can be written as (34) and (35) respectively:
(34) KI(John walks in the garden)\rKI1(John walks in the
garden)

(35) 3x[K1(x walks in the garden)]
A few remarks are in order- First of all, the formulas

(34)

and (35) are not mere paraphrases, but expressions of an
interpreted language, that of Hintikka's epistemic logic.51
The value of this analysis of interrogatives hence derives
from the value Hintikka's epistemic logic has. But that will
not concern us here.
The arguments of the epistemic Operator_K
sentential complements. As

are, of course,

(34) shows, knowigg whether ¢ is

analyzed as knowing that ¢ or knowing that not-¢, and knowing

who has a certain pr0perty, is analyzed in (35) as knowing of
someone that he or she has that property. Of course, as paraphrases of the entire expressions

'knowing whether' and.anowing

who' this is Correct. But, and this is importantthese analyses do

not assign an independent meaning to the resPective wh-comple~
ments.

And this exactly what the independent meaning thesis,

and the compositionality constraint require.

So, though
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the analysis may be useful

in other respects, it cannot be

viewed as a semantic theory of wh-complements and interrogatives, at least not as one that meets the general constraints
we formulated earlier. And it is hard to see how the analysis
could be reformulated so as to meet these requirements after
all. For it is restricted to extensional cases, essentially.
‘Knowing whether'

can indeed be analyzed as

‘knowing that or

knowing that not', but such a paraphrase is impossible for
intensional constructions, such as

'wondering whether'?%n1

fact,the existence of both extensional and intensional
complement

embedding verbs once more emphasises the need for

an independent semantic object that can function as the inter~
pretation of a wh-complement, and of the corresponding inter—
rogatives.
Another remark needs to be made here. As Hintikka recognizes,

(35)

is not the only desideratum that can be associated

with the interrogative

(32).

It corresponds roughly with the

scecalled mention-some interpretation of the interrogative.
And besides that, there is also the so~ca11ed mention-all
interpretation, the desideratum of which Hintikka formulates
as in

(36):

(36) Vxlx walks in the garden.+ KI(x walks in the garden)]
Notice that this mention-all interpretation does not imply
exhaustiveness as we discussed it in section

3.2

. Consequent-

ly, it is not accounted for that on its mention—all interpretation,

(32) entails

(30).54

An answer to

(32) on its reading

(36) implies positive answers to such yes/no—interrogatives
as

(30), but not their negative ones.
This brings us to the last remark, which concerns answers

hood. For this we need another notion besides that of the
desideratum of an interrogative,

that of its matrix. The

matrix is the argument of the epistemic operator in the
desideratum. So, it is a formula with a free variable. An

answer is a (are all) true instance(s).
analysis

In this sense, the

indicates how linguistic answers come about.
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An answer is a complete answer if its incorporation into
the information
desideratum

(knowledge) of the questioner makes the

true. Hence, it is essentially a pragmatic

notion. Whether something constitutes an answer depends on
the information already available. Consider.(37)

as an answer

to (32) on the reading on which its desideratum is (35):
(37)

Peter walks in the garden.

Incorporating

(37)

leads

to

(38):

(38) KI(Peter walks in the garden)
Whether (37) is a complete answer depends on whether the
questioner knows who Peter is, i.e. whether
(39)

(39) holds:

3x KI (x= Peter.)

For only in combination with
the desideratum of

(39)does

(38)

amount to (35),

(32).

In a similar manner, complete answers to other readings
of interrogatives, and partial answers, can be defined;
These considerations indicate that the major contributiOn
of the imperative—epistemic approach lies in the pragmatics
of interrogatives and of question—answering. It emphasizes
that question~answering takes place in a pragmatic context,
and hence, that pragmatic notions of answerhood are important. What it does not provide, however, is a systematic
semantic theory of interrogatives.

'Logical forms' are assign-

ed to natural language expressions on a rather ad hoc basis.
No systematic relationship between the syntactic derivation
of interrogatives and these forms is provided.55 Moreover,
as we already argued above, the analyses that are given
cannot be interpreted as giving the semantic content of
interrogatives. This holds not only for the epistemic elemr
ent in the analysis, but also for the inperative element.

This part depen d5 essentially on the use to which the inter-
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rogative is put.

It may be that the normal use is a request

to bring about a certain epistemic state, but interrogatives
can be put to other uses as well. An example that readily
comes to mind is an exam situation. In that case Hintikka
says, the analysis of
(40)

(32)

is not (33), but (40):

Show me that you know who ...

Rather than making the notion of logical form, i.e. of
semantic content, depend on the circumstances of use, one
would prefer an analysis that allows one to show how, given
some independently provided semantic analysis, different
uses in different circumstances come about. And that presupposes that semantic content and pragmatic aspects are distinguished systematically.
So, it seems that the imperative-epistemic approach can
most fruitfully be viewed, not as a rival to the categorial
and prOpositional approach, but rather as a companion. Supposing that some fusion of the latter two can be designed to
give a systematic account of the semantic content of interrogatives, and of the semantics of linguistic answers, including the LILdeLLeLizaL-LOU Of the notion Of a standard semantic
answer, it seems feasible to supplement it with the insights
of the imperative-epistemic approach in order to gain a
satisfactory account of the essentially pragmatic -nature

of the question-answer relationship.

4.5. Conclusion
Our discussion of the problems and prospects of the three
major approaches in the theory of interrogatives has been a
general one. As such it does not do justice to the many
interesting analyses of particular phenomena that the various theories within these approaches provide. For such
details the reader is referred to the works cited, and to
the discussion of particular proposals in the papers to
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follow. Our aim here has been a modest one: to indicate the
main lines of thinking each approach embodies, Given a general characterization of such a starting point, it is possible
to distinguish, independently of the details of any particular
analysis, its strong and its weak sides.
We hope to have shown that the various approaches are in
a sense complementary. The categorial approach and the propositional approach
(syntas

and)

both constitute

theories about the

semantics of interrogatives, but, since they

focus on different empirical aSpects, it seems that their
insights do not contradict each other, but rather can be expected to be fruitfully combined. The categorial approach
focusses on the relationship between interrogatives and
answers as linguistic expressions. Prepositional theories
concentrate on the development of a uniform semantic analysis
in terms of semantic answerhood. An overall theory should
account for both, and it seems that, ideology set aside, such
a theory can profit ﬁnym both approaches. The imperative«
epistemic approach, in our view, has to be considered to
constitute a theory about the pragmatics of interrogatives
and question-answering. Although the viewpoint of information
exchange is, of course, essential to a really comprehensive
account of question*answering, it has been largely ignored
by theories in the first two approaches. In this case too,
the results. though not the interpretation that people working in this approach give of them, seem to be incorporable
in an overall theory. And they should be, for an adequate
theory of interrogatives, answers, and the question-answerv
relation that does not account for

, these pragmatic

aspects, is essentially incomplete.
We hope that from the detailed analyses of various kinds
of phenomena that are given in the papers to follow, the contours of such a more encompassing theory will emerge. The
theory that can be distilled from these papers is like a propositional one in that it defines a uniform semantic object
for all interrogatives and wh-complements, avoiding some of
the problems with entailment and coordination that other
theories run into. It deals with linguistic answers in a way
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that is akin in spirit to the categorial approach, accounting for the fact that the interpretation of both sentential
and constituent answers depend on the interpretation of the
interrogatives they are used to answer. Further, it deve10ps
a systematic theory of the question-answer relationship, defining various notions of semantic and pragmatic answerhood
in such a way that the relationships between these are
reckoned with. This theory is not develOped explicitly in
what follows, since these papers are primarily analyses of
various semantic and pragmatic phenomena pertaining to interrogatives and answers. But we trust that given the overview
of the problems and prospectsin this paper, the connections
between what is.said and done in the various separate papers

is sufficiently clear.

Notes

We would like to thank Theo Janssen for his critical remarks
on an earlier version, which,

we hOpe,

have led to substant-

ial improvements, and Johan van Bentham for encouragement.
Implicitly at least, such a position seems to be held by
many who feel sympathetic towards the opinion, most clearly
and convincingly advocated by Wittgenstein, that there.is
_no internal, logical system underlying all of language, that
itsvarious parts are related only indirectly and in diverse
ways, and that hence there is no reason whatsoever to suppose
that what constitutes an illuminating analysis of one part

can be extended to others fruitfully as well. A famous
passage of the PhilosoghisChe Untersuchungen brings this home
forcefully (Wittgenstein,1953,parI 65):
"Bier stossen wir auf die grosse Frage, die hinter alien diesen
Betrachtungen steht. -Denn man kdnnte mir nun einwenden: "Du machst
dir's leicht! Du redest'von alien mbglichen Sprachspielen, hast aber
nirgends gesagt. was denn das Wesentliche des Sprachspiels, und also
der Sprache ist. Has allen diesen Vorgangen gemeinsam ist und sie zur
Spiauhe, oder zu Teilen der Sprache macht. [...1"
Und das ist wahr. -Statt etwas anzugeben, was allem, was wir Sprache
nennen, gemeinsam ist, sage ich, es ist diesen Erscheinungen garnicht
Eines gemeinsam, weswegen wir fﬁr alle das gleiche Wort verwenden,
-sondern sie sind mit einander in vielen verschiedenen WEisen
verwandt. Und dieser Verwandschaft, oder dieser Verwandschaften wegen
nennen wir sie alle "Sprachen"."

This expresses an opinion which, we feel, is quite alien to
the tradition in which language is studied with formal means
and methods. Unless the contrary has been proven (but what
would a proof to that effect look like?), it is assumed that
'language’ denotes a set of phenomena that do have a common
core, be it perhaps one that can be described only rather
abstractly. One of the aspects of the enterprise is to find
out what this common core is, and this is done by constructing
one and scrutinizing it, to find out to what extent it fits
the phenomena, and to what extent it gives.an insightfull,
explanatory account of them. It is, of course, one of Wittgenstein's claims that, though abstractly such a common basis
for all of our language can be constructed, it is bound to
lack any explanatory power (cf.paru l3and the surrounding
sections of the Untersuchungen). Such a claim can be refuted
only by actually constructing a common basis, by actually
65
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developing a general theory of language which indeed does
connect and elucidate and explain various parts of language.
The working hypothesis of the formal tradition that this
is possible, that it can give an interesting account of some
fundamental principles of language in general, should not be
taken for another one,

viz.

that a formal approach is the

way, i.e. the only way, to study language. Other perspectives,
other approaches, may contribute each in their own way to
our knowledge of and insightixlthis one of the most fundamental
of human capacities. And it may be that it are these various
approaches that are related only by means of family resemblances. Perhaps we will never be able to come up with a
unique ultimate theory that encompasses all these perspectives. But that is an entirely different matter.
The analysis of modal verbs and of conditional sentences
constitute two examples (See G&S 1975, Veltman 1976,
1981).
3'.

See G&S 1982b, and in particular Landman 1984b.

4.

See Landman 1984a, 1984b.

5.

See G&S 1981, section 2.2, where this idea is used in a
formal statement of Gricean conversational maxims as correctness conditions.

The standard work on compositionality is Janssen 1983. See
also G&S 1982c for a discussion of compositionality and
logical form.
Unlike the compositionality principle, which has been studied
in depth, and of which the content and the consequences are
well-known (see Janssen 1983), this principle lacks a formal
theory. One thing that can be noticed is that it is independent of the compositionality principle. A compositional
analysis may very well violate this principle. So, it seems
to be another constraint on derivations, over and above the
requirement of compositionality. How exactly it should be
formalized and implemented depends on various aspects of the
organization of a grammar. Since it concerns the relationship between syntax and semantics, it is a constraint on both
syntactic and semantic rules. An example of a framework that
seems to comply with it, is the very restricted framework
proposed by Landman & Moerdijk (see Landman & Moerdijk 1983).
' 6

As an 'explanation' of the human capacity to deal with a
(
potential infinite number of linguistic constructions it is
adduced by various people, from Frege to the pre-Fregean Katz.
(see Frege 1923, Katz 1966).
A field that is often claimed to be outside the scope
of compositional semantics is that of lexical semantics (see
e.g. Baker & Hacker 1980, which contains various other kinds
of criticisms on formal semantics, of a Wittgensteinian
nature as well). But recent work of Moortgat (see Moortgat
1984) and others shows remarkable progess in this area as
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well. Of course, there are bound to be exceptions to the
compositional rule, but that is besides the point. What is
important is that taking compositionality as a lead, results
in clear and well-organized analyses that cover important
areas.

9. For a defense of this view see G&S 1978. A similar position
is taken e.g. in Gazdar 1979.
It may be helpful to say something about terminology here.
The term semantics is used to refer to that part of an overall theory of meaning that deals with truth-conditional aspects. Another part of such a theory deals with those aspects
of meaninc that cannot be described in terms of truth~conditions, reference, and so on, but that are of a conversational
nature. For this part the term.9ragmatics is reserved. So,
at least most of the time, 'pragmatics refers to a specific
part of the overall study of language use, viz. that part
that is concerned with Gricean conversational maxims, with
correctness conditions, and especially the informational
elements that play a role there.
10. Grice's original purpose was to show that a clasSical, truthconditional analysis of the meaning of connectiVes is basically correct, once it is supplemented with a conversational
analysis that explains various other aspects of their meaning
(see Grice 1967).
Grice's intentions may explain why his theory has attracted
many peoPle working in the formal tradition, even though
Grice himself is supposed to be a 'non-formalist'.
11. For a formal statement, see G&S 1984c, section 3.1.
12.

See Partee & Rooth 1982a,

1982b, and G&S 1984c, section 3.1.

13.

See Belnap 1981. He uses the three theses that are discussed
below, as means to classify and evaluate different theories
of interrogatives.

14. Belnap 1981, page 16,17.
15. Belnap 1981, page 17.
16. For some examples of interrogatives which have-more than one
complete answer, see section 3.1. A formal treatment of such
interrogatives is given in G&S 19840. See also the references
cited there.
17.

See G&S 1984b, section 4 and appendix 2, for definitions and
a discussion of the role that standard semantic answers play
in language use.

18.

In connection with this it is interesting to observe that
virtually all theories that Belnap discusses in Belnap 1981
meet the requirement of the answerhood thesis as he interprets
it. But only few come near to meeting our extended interpretation of it.
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19. See e.g. Keenan & Hull (1973), Hintikka (1976), Belnap &
Steel (1976), Bennett (1977,1979), Belnap [1982).
20. See e.g. Karttunen
Karttunen & Peters

(1977), Karttunen & Karttunen
(1979), Grewendorf (1983).

(1976),

21. A good overview of recent developments can be gotten from
Soames (1979,1982).
22. Aglimpse of the wealth of material available can be gotten
by consulting the bibliography compiled by Egli & Schleichert,
which appeared as an appendix in Belnap & Steel (1976). And

much more has appeared since then.
23. The same classification is used in Kiefer (1983a)24. Thus Hull, for example, in Hull (1975], starts out with the
remark that "an answer ...
is linguistically a nounephrase“,
and without any further consideratiOn goes on to develop a
categorial theory.
Another example is Hausser, who notes that certain structural correllations exist between interrogatives and nonsentential answers, which do not exist between interrogatives
and full, sentential answers. The former exhibit a certain
categorial match, whereas the latter combine freely. Hausser
concludes from this observation that non-sentential answers
therefore are primary, and that interrogatives are to be
considered syntactically as functions from non-sentential
answers to full sentences. This has immediate repercussions
for the semantics: the semantic interpretation of a interrogative is a set of denotations of the type corre5ponding
to its 'characteristic' non-sentential.answers. See Hausser
1976, 1983, Hausser & Zaefferer 1978.
In these cases, empirical considerations,concerning surface
syntactical phenomena, rather than theoretical ones decide
upon the way in which the analysis proceeds.
25. For example, Karttunen, in Karttunen (1977), takes a propor
sitional view on single constituent interrogatives, and then
argues against assigning multiple constituent interrogatives
to a different, more complex category, as was proposed by
Wachowicz, in Wachowicz (1974), as follows. He observes that
there are hardly any distributional differences between single
and multiple constituent interrogatives, and concludes that
they ought to be assigned to the same syntactic category,
and hence, to the same semantic type. For that keeps the
overall grammar simpler. This is a formal, and not a material
line of argumentation. No arguments are adduced that multiple
constituent interrogatives ought to be analyzed in terms of
propositions that relate to the semantics of these expressions
themselves directly.
A similar type of argumentation can be found in G&S 1982a.
There, a Specific type of propositional view, viz. that wh—
complements denote propositions, is argued for by the observation that they interact systematically with sentential
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complements, and that hence overall simplicity is served
by assigning both to the same syntactic category and the
same semantic type.
26. Clear examples of this line of reasoning can be found in
the works of the two main proponents of the imperativeepistemic view, Aqvist and Hintikka. See for example
Aqvist, 1975,3ection 2. Hintikka, 1974, section 2, expresses
it as follows:
"In spite of this somewhat gloomy view of the current scene, I
belieVe that the key to the logic of questions is fairly straightforward. In a way, nothing could be simpler. If there is anything
here that virtually all parties agree on, it is the idea that a
question:is a request for information. The questioner asks his
listener to supply a certain item of information, to make him know
a certain thing. Thus all that there is to the logic of questions
is a cohbination of the logic of knowledge with the logic of
requests (optatives, imperatives).“
And that is about all the theoretical motivation that is

given. As for the aim of the analyses of Aqvist and Hintikka,
see

27.

section 4.3.

See Hausser (1976),

1983), Hausser & Zaefferer (1978),

Tichy (1978), Scha (1983).
Extensive discussion of some of the details of these
categorial analyses, especially of those of Tichy and Scha,
can be found in Gas 1984b.
28. For example, in Hausser & Zaeferrer we find the following:
"This shows that redundant answers are not very interesting from
a semantical point of view since their semantic representation is
identical to that of ordinary declarative sentences.”

Hausser & Zaefferer, 1978, page 342.
It should be noted that once intonation patterns are taken
into consideration, and are considered to be an integral
part of the 'form' of expressions, it seems that sentential
answers and constituent answers do have the same distributional properties.
29. See Scha,
30.

1983, chapter 2,

section 3.

See also G&S 1984b, section 2.2. Notice that if, as was
suggested in note 28, we consider intonation to be an aspect
of form too, sentential answers depend not just for their
interpretation, but also for their form on the context of
an interrogative.

31. See Tichy, 1978, page 279.
32.

In fact, Hausser constructs constituent answers as sentential expressions, by introducing a special kind of expression,
called a 'context-variable', which ranges over the type of
'
sets of denotations of the type of the constituent. The
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interrogative is taken as the value of the context-variable.
This hidden sentential character of constituent answers,
we take it, is Hausser's way to account for the fact that
answers convey information, i.e. express propositions.
The function-argument relation between interrogative and
constituent answer is constructed differently in Hausser
1976, and Hausser 1983, relevant factors being, among others,
scope phenomena.
33.

Such independent motives can be found especially in Tichy's
paper. They are discussed in G&S 1984b, section 1.

34. For a further evaluation, see G&S 1984b. In that paper there
is extensive discussion of the matter of how to build in
exhaustiveness. The paper also contains critical remarks
on analyses related to the categorial approach, such as
that of Bauerle 1979.
35.

See G&S 1984c, section 3.1 for formal definitions of general
rules of entailment, and coordination.

36.

In Hausser 1976. we find the following (page 21):

"Furthermore, I fail to see in what intuitive sense (i).[= 3111 knows
who arrived] should have anything to do with a question."

See Belnap 1981, page 7, for some critical remarks.
In Hausser (1983) an analysis Of wh-complements is developed, which, however, runs into several problems that we
will not go into here.
37.

See Hamblin 1976, Karttunen 1977, Bennett 1977, 1979, and
Belnap 1982.
'
A more extensive discussion of Karttunen, and of Bennett
& Belnap, can be found in G&S 1984c, section 3. G&S 1982a
also contains some discussion of Karttunen's analysis.

38. As a matter of historical curiosity, we will go into the
relation between Hamblin's and Karttunen's analysis in
some detail.
Karttunen phrases the difference between Hamblin's analysis and his own as follows (Karttunen 1977, page 9,10):
"Hamblin's idea was to let every [interrogative] denote a set of
propositions, namely the set of propositions expressed by possible
answers to it. ...
I choose to make [interrogatives] denote the
set of propositions expressed by their true answers instead of the
set of propositions expressed by their possible answers."

This formulation suggests a basic difference, but this is
mere appearance, caused by a terminological confusion.
Hamblin's analysis is carried out in the framework of Montague's 'English as a Formal Language' (EFL), and that of
Karttunen in the PTQ—framework. What is called 'denotation'
in EFL, is called 'sense' in PTQ. If we use PTQ-terminology
to describe both Hamblin and Karttunen, we get the following.
For Hamblin, the sense of an interrogative is a set of
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propositions, being its possible answers. For Karttunen,
the sense of an interrogative is a function, having as its
domain the set of indices and as its range ‘the set of all
sets of pr0positions that are possible answers. At an index,
this function yields as its value that set which consists
of the true answers. That is the denotation of an interro—
gative. Hamblin's notion of the sense of an interrogative
does not give rise to a corresponding notion of denotation
in the standard way. It is not a function having the set

of indices as its domain. But, of course. if we ask ourselves
what the denotation could be in Hamblin's case at a certain
index, one can think of nothing else but taking the true
answers at that index from the set of possible answers that
constitutes the sense. And then we are back at Karttunen.
In other words, apart from some differences of detail which
are not relevant and which we leave out of consideration
here, there is no material difference between the two. The
only, but not unimportant difference is that Karttunen‘s
analysis allows for a standard characterization of, and
relation between, sense and denotation, whereas Hamblin's
approach calles for
non-standard notions of sense and
denotation.
39. For extensive discussion of such interrogatives, and of
Bennett & Belnap's way of accounting for them, see G&S
1984c.
That Karttunen should be interpreted as is done in the
text, can be substantiated by the following quotation
(Karttunen, 1977, page 10):
"[...} questions denote sets of propositions that jointly constitute
a true and complete answer to the questions [..J "

See also Belnap 1982, section 2.2.
40. Karttunen does not speak about the matter at all, and Hamblin
only vaguely. Belnap (1982) contains some remarks, but no
real theory.
41. The criticism to follow are worked out in formal detail in
G&S 1984c, section 3.
42. For a detailed diagnosis, see G&S 1984c, sections 3.2.1 and
3.2.2, and note 26. As is argued there, exhaustiveness plays
an important role in these matters.
43.

See note 42.

44.

See G&s 1984c, section 4.

45.

See G&S 1982a, section 1.8.

46. This holds for all the frameworks in which existing propo—
sitional theories are formulated. A possible solution might
be to use a framework with structured prOpositions. For our
solution of this problem, see G&S 1984b.
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47.

See Aqvist 1965.

48.

See Hintikka 1974, 1976, 1978, 1983. As for the descriptive
aims of Hintikka's analyses, they are evident, for example,
from the introduction in Hintikka 1976. Hence, one should
not be misled by the word 'logic' as it occurs in the
quotation given in note 26. We think one can safely read
'lOQic' there as 'logical semantics'.

49. Analyses that propose a performative paraphrase for interrogatives, such as that of Lewis 1972, are left out of consideration here. The justification for doing so lies partly
in the fact that some of thecuiticismsthat are raised
against epistemic-imperative parafrase-theories can be
raised against such theories too, partly because the entire
performative analysis enterprise can be argued to be
fundamentally wrongly directed. See e.g. the criticisms
made in Gazdar 1979.

50. Similar criticisms are raised throughout the work of Belnap.
51.

See Hintikka 1962, 1983.

52.

See Karttunen 1977, section 1.4, and Gas 1982a, section 1.8.

53. Besides these two, Hintikka'distinguishes several others
(see Hintikka 1983, section 7). The problem is that Hintikka's
analysis does not give a general characterization of these
different desiderata. They have to be stated separately, and
ad-hoc.
For some remarks concerning the status of the mention-all/
mention—some contrast,

see G&S

1984c,

section

5.

54.

See note 42.

55.

In other words, the analysis does not conform to the compositionality principle. Hintikka, by the way, has his doubts
about the possibility of providing a compositional semantics
for natural language.

56.

See Hintikka 1978.
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0.

Introduction

This paper

presents an analysis of wh-complements in

Montague Grammar. We will be concerned primarily with
semantics, though some remarks on syntax are made in section
4. Questions and wh—complements in Montague Grammar have been

studied in Hamblin (1976}, Bennett (1979), Karttunen (1977)
and Hausser (1978) among others. These proposals will not be

discussed explicitly, but some differences with Karttunen's
analysis will be pointed out along the way.
Apart from being interesting in its own right, it may be
heped that a semantic analysis of wh-complements will shed
some light on what a proper analysis of direct questions will
look like. One reason for such an indirect approach to direct
questions is the general lack of intuitions about the kind of
semantic object that is to be associated with them. A survey
of the literature reveals that direct questions have been
analyzed in terms of pr0positions, sets of pr0positions,

sets

of possible answers, sets of true answers, the true answer,
properties, and many other things besides. As far as
wh-eomplements as such are concerned, we do not seem to fare
much better, but there is this clear advantage: we do have
some intuitions about the semantics of declarative.sentences

in which they occur embedded under such verbs as Eggg, tell,
wonder. What kind of semantic object we may choose to
associate with wh-complements is restrained by various facts
about the semantics of these sentences.
This paper is organized as follows. In section 1 we discuss
a number of semantic facts concerning declarative sentences

containing wh-complements, leading.to certain conclusions
regarding the kind of semantic object that is to-be associated
with wh-complements.

In section 2 we show that Ty2, the
79

80
language of two-sorted type theory, gives Suitable means to
represent the.semantics of wh-complements, and that Ty2 can

take the place of IL in PTQ.as a translation medium.

In

section 3 we indicate how the analysis proposed can be
implemented in a Montague Grammar and how the semantic facts
discussed in section 1 are accOunted for. In section 4 a
possible syntax for.whécomplements.which Suits Our semantics
is outlined in some'detail . Section 5 deals with the coordination
of complements, whilst in.section 6 we tie up.some loose ends
and make a speculative remark on the semantics of direct
questions.

1.

Semantic properties of'wh-complements

In this section a number of semantic properties of
wh-complements will be traced by considering the validity of
arguments in which sentences containing them OCCur. The
conclusion of our considerations will be that there are good
reasons to assume wh-complements to denote the same kind of
semantic object as that-complements: pr0positions. The
differences between the two kinds of complements will be
explained in terms of differences in sense.

1.1. Whether-complements and that-complegents
Consider the following valid argument, of which one of the
premisscs contains a whetheI-compiement and the conclu51on
a that-complement.
(I)

John knows whether Mary walks
Mary walks
John knows-that ¥a§y_walhs

The validity of this type of argument reflects an important
fact of sentences containing whether-complements and, by
implication, of whether—complements themselves. As (1}

indicates, there is a relation between the semantic object
denoted by whether Mggy walks and the preposition denoted
by that Mary walks. Similarly, the validity of (II)

is based

on a relation between the semantic object denoted by whether
Marx walks and the proposition denoted by that Mary doesn't
walk.
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(II)

John knows whether Mary walks
.Mary.doesn't walk

:...\

John knows-that Mary doesn't walk
Together,

(1] and (II)

indicate that the actual truth.value

of_Mary walks determines whether the relation holds between

whether Mary walks ang_th§p Mary‘walks, or between'whether
Mary Walks and that Mary doesn't walk.

The following examples show that the validity of (I) and
(II) does not depend on the factivity of the verb'gggw:
(III) John tells whether Mary walks
Mary_walks
John tells that Mary walks
(IV)

John tells whether Mary walks
Mary doesn't walk
John tells that Mary doesn't walk

Since x tells that ¢ does not imply that ¢ is true, the
validity of

(III) and (IV)

cannot be accounted for in terms

of factivity, and neither should the validity of
(II)

(I) and

if, as we do, one assumes that it has to be explained in

a similar way.
The overall suggestion made by (Il-(IV)

is that there is a

relationship between sentences in which a whether-COmplement

occurs embedded under verbs as 3223 or tell and similar
sentences containing a that-complement. The most simple account
of this relationship would be to claim that whether ¢ and
that (not)

¢ denote the same kind of semantic object. Taking

that

¢ to denote a proposition, this amounts to claiming

(not)

that whether ¢ denotes a proposition too.
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1.2.

Index dependency.

Although on this account both that-.and.whether-complements
denote propositions, they no this in different ways. The

contrast between (I) and (III) on the one hand, and (II) and
(IV)

on the other, shows that which proposition whether 9

denotes depends on the actual truth.value of ¢. This marks
an important difference in meaning between that- and
whether-complements. The denotation of that-complements is
index independent: at every index that 9 denotes the same
proposition. The denotation of a whether-complement may vary
from index to index, it is index dependent. At an index at
which ¢ is true it denotes the proposition that ¢; at an
index at which ¢ is false it denotes the proposition that not

¢.1'In other words, whereas the pr0positiona1 concept which

is the sense of a that-complement is a constant function from
indices to prepositions, the propositional concept which is
the sense of a whether-complement (in general}

is not. So,

although, at a given index, a whether-complement and a thatcomplement may have the same denotation, their sense will in
general be different.

1.3. Extensional and intensional complement embedding verbs
The difference in sense between that-complements and whethercomplements plays an impertant role in the explanation of the
semantic properties of sentences in which they are embedded.
Embedding a complement under a verb semantically corresponds
to applying the interpretation of the verb to the sense of
the complement, i.e. to a propositional concept. This is the
usual procedure for functional application, motivated by the

assumption that no context can, a priori, be trusted to be
extensional. We speak of an extensional context if a function
always operates on the denotation of its arguments, and not
on their sense.

As a matter of-fact,‘su¢h.verbs aS'gggw and'ggll are
extensional in this sense,2 and moreover, the validity of the

84

arguments (1)-(IV) is based upon this fact. Verbs.such as
$293 and.£§l; operate on the denotations of their complements,
i.e. on propositions, and not on their sense.-i.e.

propositional concepts. The extensionality of these verbs
will be accounted for by a meaning postulate.which reduces
intensional relations between individual concepts and
propositional concepts to corresponding extensional relations
between individuals and propositions.
However. there are also complement.
do create trul'

classification, inquisitive verbs
conjecture

embedding verbs which

intensional contexts. In terms of Karttunen's
(§§£' wonder), verbs of

(ggess,'estimate), opinion verbs

(be certain about),

verbs of relevance'(matter,'g§£gl and verbs of dependency
(degend on)

count as such. The assumption that no extensional

relation corresponds to the intensional one denoted by these
verbs explains why arguments such as (1)-(IV) do not hold for

them. That some of these verbs (e.g. guess, estimate, gatter,
gage) can be combined with that-complements, while others
(EEE' wonder, depend on] cannot (at least not without a
drastic change in meaning, cf. note 9),

is an independent

fact that needs to be accounted for as well.

1.4. Constituent cogplements
Consider the following arguments, of which one of the
premisses contains a wh-complement with one or more
occurrences of wh-terms such as who, what, which girl.

(V)

John knows who walks
Bill walks
John knows that Bill walks

{VI}

John knows which man walks
.Bill.walks
John knows that Bill walks
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(VII)

John knows which man.which girl loves
‘Suzy.loves Peter.and Mary loves.Bill
John knows that Suzy loves'Peter and that Mary
loves Bill

Given the usual semantics, these arguments are valid.3
Again, this can be explained in a very direct way if we take
constituent complements to denote prepositions. The validity

of_jV)-(VII) no more sepen smog the factivity of know than
does the validity of {l} and (IxyfmiﬁiEWEEii"BE'df§§§”if”one
substitutes the non-factive till for £1101 in (V) - (VII) . The
val idity of all these arguments does depend on the extensionality

of £293 and tell. As was the case with whether-complements,

which proposition a constituent complement aenotes depends
on what is in fact the case. For example, which proposition

is denoted by who walks depends on the actual denotation of
3313. If Bill walks, the proposition denoted by who walks
should entail that Bill walks; if Peter walks, it should
entail that Peter walks . This index dependent character can

more generally be described as follows. At an index 1, who
walks denotes that proposition p, which holds true at an

index k iii the denotation of‘walk at k is the same as its
denotation at i.

1.5.

Exhaustiveness

This more general description of the proposition denoted by
who walks

not only implies, as is supported by argument (V),

that for John to know who walks he should know - de re - of
everyone who walks that he does, but also implies that of
someone who doesn't

walk, he should not erroneously believe

that she does. That this is right appears from
of the following argument:
(VIII) John believes that Bill and Suzy walk
0nly-Bill.walks
John doesn't know who walks

the validity
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If only 3111 walks and John is to.know who walks, he.shou1d
know that only Bill walks and he should not believe that
someone else walks as well. We will call this property of
propositions denoted by constituent complements their

exhuudivensah
Another way to make-the same point is as follows. For a
sentence John knows p, where p is a wh-conplement, to be
true, it should hold that if one asks John the direct question

corresponding to 9, one gets exactly the Correct answer. So,
if only Bill walks and John know5'who walks is to be true,
thn should answer:

'Bill‘ when asked the question:

walks?', and not for example:

‘Who

'Bill and Suzy do'. A similar

kind of exhaustiveness is exhibited by whether-complements of
the form whether ¢ or w.4 Consider the following argument:
(Ix)

John knows whether Mary walks or Bill sleeps

Mary doesn't- walk and Bill sleeps
John knows that Mary doesnft

walk and that

Bill sleeps
The validity of this argument illustrates that the proposition
denoted by an alternative whether-complement is exhaustive
too. At an index 1, whether ¢ or w denotes that proposition p
that holds at an index k iff the truthvalues of both ¢ and m
at k are the same as at i.
In fact, one can distinguish different degrees of
exhaustiveness of complements. Exhaustiveness to the lowest
degree implies that for John to know who walks, he should know
of everyone who walks that he/she does (and not merely of
someone). This is the interpretation of exhaustiveness
Karttunen defends (against Hintikka]. Exhaustiveness to a
stronger degree is used above. Not only do we require that
John knows of everyone who walks that he/she does, but also
that of no one who doesn’t

walk, John erroneOusly believes

that he/she does. Exhaustiveness toaﬂzleast this degree is

required to explain the validity of arguments like (VIII).
Since Karttunen only incorporates exhaustiveness to the lowest
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degree he is unable to account for the.validity of (VIII)

and

(IX). Whether he does consider these arguments.to be.valid is
unclear to us. His analysis forces him to neglect.stronger
forms of_exhaustiveness.for a reason not related to this,
which will be diSCuSsed in the next section.
We feel that an even stronger notion of exhaustiveness is
called for. Suppose that John knows of everyone who walks
that he/she does; that of no one who

doesn't walk, he

believes that he/she does; but that of some individual that

actually does not walk, he doubts whether he/she walks or
not.

In such a situation, John would not say of himself that

he knows who walks. We see no reason to override his judge~
ment and to claim that in this situation, John does know who
walks. This seems to suggest that for John to know who walks,
he should not only know of everyone who walks that he/she
does, but also of everyone who doesn'tl that he/she doesn'tThis wOuld mean that

(x)

(and its inverse)

is a valid

‘

argument:

(X1

John knows who walks
John knows who doesn't. walk

In view of the plausible arguments for exhaustiveness given
above, there seems to be only one type of situation in which
knowing who walks may not turn out to be the same as knowing
who doesnit,

i.e. which gives rise to counterexamples against

(X). This is the type of situation in which the subject of
the prepositional attitude is net fully informed as to which
set of individuals constitutes the domain of disconrse. More

in particular, only if a certain individual which in fact
belongs to the domain of discOurse and which in fact does not
walk, does not belong to what John considers to be the domain
of discourse, the situation can arise that John knows the
positive extension of the predicate EELE without also knowing
its negative extension. Such a.situation would be a counter-

example.against (X).

(Of course, similar-counterexamples can

be constructed against the inverse of (X).]
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In our formal analysis, we will not deal with cases like
these, and consequently, we will accept the validity of (X),
for the following reason.

Incorporating into the framework

of possible world semantics the type of_situation in which
individuals are not fully informed about what constitutes
the domain of discourse is possible, for example by allowing
the domain of discourse to vary with possible worlds, but at
a cost. It creates a number of well-known problems, for
which no definitive solution is yet available. We refrain
from incorporating this aspect because of the problems it
raises, and we feel free to do so because it is not inherent

to an analysis of wh-complements.s
Another observation that somewhat weakens the significance
of

(x), is the following. That one must know the negative

extension of a predicate as well as its positive extension,
in order to know who satisfies it, appears less dramatic if
one realizes that wh-terms, like all other.quantifiers, are
usually restricted to some, contextually or otherwise
specified,

subset of the entire domain of all entities. If

someone asks who walks?, then he/she does not, or at least
not usually, want a specification of all walkers on this

earth, but rather a specification which exhausts the walkers
in some restricted domain. Such restrictions are usually left
implicit, but are there nonetheless.

In fact, a contextual

restriction functions as a 'hidden' common noun in the whterm. In the next section, we will see that arguments similar
to (X) which contain wh—terms of the form which 6
who, unlike (x1

instead of

are not always valid. Again, the phenomenon

of contextual restriction is not specific for wh-complements,

but occurs with every kind of quantification in natural
language. We therefore feel free to ignore it in our formal
analysis.
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1.6. A de dicto/de re ambiguity of censtituent-complements
Sentences in which constituent complements containing
wh—terms of the form.which 6 ocCur exhibit a certain kind of

ambiguity, which resembles the familiar de dictO/de re
ambiguity, and which will henceforth be referred to as such.
For example, whether the following argument is valid or not
depends on how the conclusion is read.

(XI)

John knows.who.walks

John knows which girl walks

That (XI) is

maﬁa could be argued for as follows. Since the

set of girls is a subset of the set of individuals, and
since if one knows of a set which cf its elements have a
certain proPerty, one also knows this of every subset of
that set, it cannot fail to hold that John knows which girl
walks if he knows who walks. Here the conclusion is taken
de re.
0n the other-hand, one might point out that (XI)

isrwt

uaLui by presenting the following situation. Suppose that
-—s-

“...-..”

just one individual walks. Suppose further that it is a girl.
'If John knows of this individual that she is the one that
walks, but fails to believe that she is a girl, then the

premiss Of (XI) is true, but its conclusion is false. In this
line of reasoning the conclusion is taken de dicto. It takes
for granted that the conclusion should be read in such a way
that if John is to know which girl walks, he should believe
of every individual which is in fact a girl and walks, not
only that she walks, but also that she is a girl. Within the
first line of reasoning, this assumption is not made. So,
whether (XI)
read.

is valid or not depends on how the conclusion is

If we assign it a de re reading

(XI)

is valid, under a

de dicto reading it is not. The de re reading of the conclusion of

(X11 can be paraphrased as Of'each'girl, John

knows.whether sh. walks.
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This de dicto/de re ambiguity also plays a role in an

argument like (XII), which is ahalogous to argument (X)
discussed in the previous section-

(XII)

John knows.which man.walks
John knows which man doesn't walk

Even if we assume the domain of discourse to be the same for

every possible world, i.e. if we exclude the kind of counterexample discussed with respect to (X), this argument, unlike
its counterpart (X), is not valid as such. It is valid iff
both the premiss and the conclusion are read de re, its
inverse is then valid as well. Under all other possible
combinations of readings

the de dicto/de re

(XII)

is not valid. Consider e.g.

.combination.

Suppose the premiss

is true. This is compatible with there being an individual of
which John erroneously believes that it is a man,.but rightly
believes that it does not walk. However, in such a situatiOn,
if the conclusion is read de dicto, it is false. Similar
examples can be constructed to show that

[XII]

is also invalid

on the two other combinations of readings, This shows, by _
the way, that the de dicto and de re readings involved are
logically independent.
Once we take into account the type of situation, described
in the previous section; in which individuals_are not fully
informed as to which set of individuals constitutes the
domain of discourse, arguments like {XII)

are no longer

valid, even if premiss and conclusion are read de re. For
then, the same kind of counterexample as we outlined against
(x)

can be constructed. The same holds if we incorporate

contextual restrictions on quantification in our semantic

framework. Then again, arguments like (X), and (XII) read
de re are no longer valid in view of the possibility that
the subject of the propositional attitude may be mistaken as
to which.subset of the domain of disCourse is determined by

the contextual restriction. As we said above.‘such a
contextual restriction functions.as a 'hidden' common noun
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in the.wh-term, thus allowing for de dicto readings.with
respect to it. The type of.situation in which individuals
are not fully informed about what constitutes the domain of
discourse can be viewed in this.way too (e.g. as
misinformation about the denotation of the predicate enouy).
So, there are striking.8imilarities between the three cases,
which is also evident from the fact that the counterexamples
that can be construdted in_each case, are structurally the

same. Howevet, only the de dicto/de re ambiguity of
constituent complements is particular to an analysis of
wh-complements, the other phenomena being of a more general
nature.

The possibility of distinguishing de dicto and de re
readings of constituent complements marks an important
difference between Karttunen’s analysis and ours. Karttunen
can account only for de re readings. As a result, arguments
like (XI)

come out valid in his analysis. Nevertheless,

(XII)

is not a valid argument in Karttunen's theory. This is caused
by the fact that he incorporates exhaustiveness only in
its weakest form. He explicitly rejects stronger forms of
exhaustiveness because, combined with the fact that his
analysis accounts only fOr de re readings, this would make
arguments like

(X) and (XII) valid.6 Rejecting strong

exhaustiveness, Karttunen is able to regard (XII) as invalid
but for the wrong reason, as can be seen from the fact that
(XI)

still is valid in his analysis. Worse, he thereby

deprives himself of the means to account for the validity of
arguments like

(VIII)

and

(IX). We believe that anianalysis

which can both account for exhaustiveness and for the fact
that the validity or invalidity of (XI)

and (XII)

depends on

how the conclusion is read, is to be preferred.

1.7.

From

ImplicatureS'versus presuppositiOns

the previous discussion, in particular from sections

1.4.and'1.5., it will be clear that we consider the following arguments to be valid ones:
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(XIII)

John knows who.walks
Nobody walks
John knows that nobody walks

(XIV)

John knows.who walks
Peter and Mary_walk
John knows that Peter and Mary walk

(XV)

John knows whether Peter walks or Mary.walks
Neither.Peter nor Mary walks
John knows that neither Peter nor Mary walks

(XVI)

John knows whether Peter walks or Mary walks
Both Peter and.Mary walk

John knows that both Peter and Mary walk
One might object to the validity of these arguments by
pointing out that John knows who walks presupposes that at
least/exactly one individual walks, and that'John knows
whether Peter walks or Mary walks presupposes that -

at least/exactly One of the alternativss is the case.
Therefore, one might continue, the first premiss of these
arguments is semantically deviant in some sense, say lacks
a truth.value, if the second premiss happens to be true.
We adhere to the view, also advocated by Karttunen, that
it is better to regard these phenomena as

(pragmatic)?

impbammwuw and not as presuppositions in the strict semantic
sense. More generally, we believe that many of the arguments
put forward in Kempson (1975}, Wilson (1975) and Gazdar
(1979)

showing that presupposition is a pragmatic notion

should hold for presuppositions of wh-complements as well.
(See also the discussion in section 5.)

In Karttunen's analysis, {XIII)-(XVI) are valid as well.
The validity of (XIII)

and (XV), however, has to be secured

by a special clause in a meaning postulate relating know rwh
to know that. The need for this special clause explains

it—
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self by the fact that the.validity of (XIII) and (XV) is at
odds with not incorporating exhauStiveness. One wOuld expect
that in an analysis in which (VIII)
are not valid,

and {IX} of section 1.5

(XIII).and (XV).would not be valid either.

1.8. Towards a uniform‘treatment‘of complements
A distinctive feature of Our analysis is that wh-complements
are.taken to be proposition denoting expressions. This is an
important difference between our approach and that of others.
To mention only two, in Karttunen’s they denote sets of
propositions, and in Hausser's they are of all sorts of
different categories. From this difference other differences
follow, e.g. the possibility.of a uniform treatment of
complements. For, besides the fact that it provides a simple
and direct account of

the validity of the various arguments

discussed above, the hypothesis that that- and wh-complements
denote the same kind of semantic object makes it possible to
assign them to the same syntactic category,7 This seems
especially attractive in view of the fact that it is possible
to conjoin wh- and that-complements:
(1) John knows that Peter has left for Paris, and also
whether Mary has followed him
{2) Alex told Susan that someone was waiting for her, but
not who it was

Further, if both kinds of complements can belong to the same
syntactic category, we are no longer forced to assume there

to be two complement taking verbS'Eggg, of different
syntactic categories, and of different semantic types: one
which takes that- and one which takes wh-complements. We

need not acknowledge two different.relations of knowing which
are only

linked indirectly, i.e. by a meaning postulate.8

This happens for example in Karttunen’s analysis. There
wh-complements denote sets of propositions, and that—
complements denote propositions. Consequently, there are two
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relations of knowing. Karttunen reduces the relation to.sets
of propositions to the relation to prepositions by
postulating that x stands in the.first relation tO'a set of
propositions iffx.stands in the second relation to all the
elements of this set.

(Actually, his postulate is slightly

more complex, but that is irrelevant here.)

Not only is this

a rather cumbersome way of accounting for our intuition that
there is one verb‘gngg, it is also not at all clear whether
a strategy like this is applicable in all cases. A case in
point are truly intensional verbs which take both
wh-complements and that—complements, such as ggess and matter.
If we categorize wh—complements and that-complements
differently, the problem arises how to account for the
obvious semantic relation (identity) between the two verbs
guess (or matter. etc.) we are then forced to assume. In
these cases one cannot reduce the one to the other, for

obvious reasons. For example, John guesses who_ggges to
dinner does not mean the same as for all x, if x cones to
dinner;‘then John guesses that x cones to dinner.9 In what
other way the interpretation of the two verbs could be
related adequately, is quite unclear. In the analysis
proposed in this paper: there is no problem at all. Since
wh-complements and that-oomplements are of the same syntactic
category, no verbs need to be duplicated in the syntax. The

extensionality of verbs such as $32! and Egll-can be accounted
for by means of.a meaning postulate. As for truly intensional
verbs such as guess and matter, they express the same relation
to a propositional concept, be they combined with a
wh-complement or with a that—complement. The semantic
differences between the two constructions are accounted for
by the different properties of the propositional concepts expressedturwh-complements and that-complements respectively.
Of course, there are also verbs such as wonder, which take
only wh-complements, and verbs such as believe, which take
only that—complements. The relevant facts can‘easily be
accounted for by means of.syntactic subcategorization or,
preferably,
postulates.

in lexical semantics, by means of meaning

2. Ty2 and the semantiC‘anaIYSis.of‘whécomplements

In section 1 we have sketched informally the outlines of a
semantics for wh-complements. In particular, we at ued that
wh-complements denote propositions and do this in an index
dependent way. The description of this index.dependent
character involves comparison of what is the case at
different indices. This leads to the choice of.a logical
language in which reference can be made to indices and in
which relations between indices can be expressed directly.
The language of two-sorted type theOry, Gallin‘s Ty2, is
such a language.

In this section we will show that it serves

our purpose to express the semantics of wh-complements quite
well.
Ty2 is a simple language. Rather than by stating the
eXplicit definitions, we will discuss its syntax and
semantics by comparing it with IL, the language of
intensional logic of PTQ, thereby indicating how Ty2 can be
put to the same use as IL in the PTQ system. We will also
make some methodological remarks on the use of Ty2. For a
formal exposition and extensive discussion of Ty2, the
reader is referred to Gallin (1975).

2.1. Ty2, the language of two-sorted type theory
The basic difference between IL and Ty2 is that s is not
introduced only in constructing more complex, intensional
types, but that it is a basic type, just like e and t.
Complex types can be constructed.with s in exactly the same
way as with e and t. As is to be expected, the.set of
possible-denotations of type s is the set of indices. Since
95
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it is a type like any_other now,.we.will also employ
constants and variables of type s. This means that it is
possible to quantify and abstract over indices, making the
necessity operator o and the cap operator

A

superfluOus.

A nwdeZ for Ty2 is;a triple <A;I,F>,'A and I are disjoint
non-empty sets, A is.tohbe the set of individuals, I the set
of indices. F is an interpretation.function which assigns to
every constant a member of the.set-of possible denotations
of_its type. Notice the difference with the interpretation
function F of IL—models, which assigns senses.and not
denotations to constants. The'interpretation.o£ a meaningful

expression a of Ty2, written as ﬂqﬂm'g, is determined with
respect to a model M and an assignment g only.

(As usual. g

assigns to every variable a member of the set of possible
denotations of its type.)
The important difference with interpretations in IL, is
that the latter also need an index to determine the inter—
pretation of an expression. This

role of indices as a para-

meter in the interpretation is taken over in Ty2 by the
assignment functions. The effect of interpreting in IL an
expression with respect to an index i is obtained:h1 Ty2 by
interpreting expressions with respect to an assignment which
assigns to a free index variable occurring in.the expression
the index i. To an index dependent expression of IL

(an

expression of which the denotation varies from index to index}
there corresponds an expression in Ty2 which contains a free
index variable. The result is an expression the interpretation
of which varies from assignment to assignment. A formula ¢

is true with respect to M and g iff IMIIM'g = 13¢:is valid in M'
iff for all g,
iff for

all M,

¢ is true with respect to M and G; ¢ is valid
¢ is valid in M.

2.2. Translating into Ty2
To illustrate the difference between IL and Ty2, consider

first how the English verb'walk translates into Ty2. Instead
of_simp1y translating it into a constant of type f(IV), it is
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translated into the expression‘§§l§(v0'sj, in.which 333$ is
a constant of type <s,f(IV)?, andvo'S is a variable of type
s, so the full translation of the verb is an expression of

type f(IV).
All.translations of basic expressions will contain the
same free index variable. For this purpose we use v0,s' the
first variable of type.s, which.from now on we will write as

a. Therefore, the translation of a complex expression will be
interpreted with respect to the index assigned to a by the
assignment function.
The rules for translating PTQ English into.Ty2 can be
obtained by using the fact that Aaa expresses the same

function in Ty2 as “a in IL;”“uis the same as ate); and 0
corresponds to Va. Consider the following examples of Ty2
analogues of
A

(parts of)

some PTQ translation rules, in which

abbreviates 'translates into'.
(T:1)

(a)

If a is in the domain of g, then a w g(a){a)

With the usual exceptions, q associates a basic expression
of category A with a Ty2 constant a' of type <s,f(A)>, giving
its sense. The full translation of a,a'(al, gives as usual
its denotation.

(T:1)

(bl

b_e_ a APWR) (Aalyix(a)- = y(a) 1)]

(cl‘neceSSarily a Apvafp(a)]

(d)
(e)
(T:2)

John 4. xp[p(a) Haj”
EEn A AP[P(a](Xn)]

If 5 e PCN' and 6 a 6', then

'every 6 A AP

(Tz4)

Vx[6'(x) + P(a)(x)]

If a 6 PT, 5 e PIV{ a a a', and a A 5', then
F4Ia,6) a a'lAaG')

Of course, the meaning postulates of PTQ can be translated
(Notice that the rigid designator.view of
proper names like John is already implemented in its

into Ty2 as.well.
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translation.)

in

The translation of a sentence

is illustrated

{3):

222
man(a]

ever

man

APVxIman(a){x)

"walk

+'P(a)(x)]

walkta)

\

‘every'manﬁwalks

APVleama) (x) + ma) m1 ua'twalkm n
0

thmama) (x) + walkIa) (x}]
OI.

Vu man*(a)(u) +.walk*(allu)

2.3. That-complementS'and whether—complementS'in Ty2
The proposition denoting expression which is to be the
translation of a that-complement'that Q can be constructed

from the translation of ¢ by using.abstraction over indices.
For example, the sentence‘Mary walks translates into the

formula wa1k*(a)(m); from this formula we can form the

expression 1a[walk*{a)[m)1.‘1ts interpretation
[la V~Ia1k*(a)(m)l]IM'g is that proposition p 6 {0,1}I such
that for every index 1: 9(1) = 1 iff [wa1k*(a)(mlln'g[1/afﬂ.
BY le/y] we will understand that assignment 9‘ which is
like 9 except for the possible difference that-giyl

= x.

So, AaIwa1k*{a)(m)] denotes the characteristic function of
the subset of_the set of indices at which it is true that
Mary walks.

Notice that AaIwa1k*(a)(m)] does not contain a free index
variable. This makes it the index.independent expression it
was argued to be in 1.1 and 1.2. Its sense; denoted by the
expression Aala[walk*(a}(m)], isma constant.function—from
indices to propositions.
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In section 1.1.we circumscribed the denotation of
whether Mary walks as follows: at an index at which it is
true that Mary walks it denotes the proposition that Mary
walks, and at an index at which it is false that Mary walks
it denotes the proposition that Mary doesn't walk. Another
way of saying this is that at an index i whether Mary walks
denotes that proposition p such that for every index k, p
holds true at k iff the truth value of Mary walks at k is
the same as at i. In Ty2 this can be eipressed by the index
dependent propositi n denoting expression (4), the interpretation.of which is given in (4'}.

{4)

Ailwalk*(a)(m) = walk*(i)(mll

(4'; [Iii[wa1k*[a)(m) = walk*(i)'(n1)]].M'g is that
”

proposition p €-{Q,1}I suCh that for every index

k 6 I: p(k) = 1 iff

(m).....-c_-"£Ja1k,(i) (mJBM’QW/i] =‘ 1 iff

.

[wa1k*(a)
.[walk*(a}(mlBM'gl-[k/Ii]
=gulls;(1)-(mulmg-[k/i} .‘Lff
[walk*(a) (mung. = [mum(1)-(mmmg-[k/i] .
So, at the index 9(a), the expression (41-denotes the
characteristic function of the set o£_indices.at which the
truth.value of'Mary'walks is the same as at the index 9(a).
The index dependent character of whether-complements discussed
in 1.1 and 1.2 is reflected by the fact that a free index
variable occurs in their translation. The expression
AaAi[walk*{a)(m).= walk*[i){m)], denoting the propositional
concept which is the sense of‘Whether'Mary walks, does not
denote a constant function, For different indices its value

may be a different proposition.

2.4.

I

Constituent comglementS'in'Tyz

The kind of expressions which denote propositions in the
required index dependent way can be constructed not only from
formulas,

sudh as walk*(a)[m)

in {4), but from expressions of
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arbitrary type. Let a/a/ and a/i/ be two expressions such
that where the first has free OCCurrences of a, the second
has free occurrences of i, and vice.versa. Then the
expression

(5)

denotes a proposition in an index dependent

way, as its interpretation given in (5f).shows.1o

(5)

Aifa/a/ = c/i/I

(5')

EAi[a/a/ = a/i/lnM,g is that proposition p €'{O,1}I
such that for every index k e I, p(k)

= 1

iff

Expressions serving as translations of wh-complements will
always be of this form. The translation of a.whethercomplement has been given in (4}..There u/a/ is the formula

walk*(a)(m). An example of an expression which will serve as
the translation of a constituent complement is:

(6)

A1[Au[wa1k*(a}(u)] = lutwalh*(i)(ul]].

In this case, c/a/ is lu[walk*la)[u}], an expression of type
<e,t>. At an index g(a),

(6)

denotes that proposition which

holds at an index k iff [[Aqualk*[a)[u).]]lM " is the same set

as [AuEwalk*(i)(u)]yM'gIk/i]. I.e. at an iéEex g(a), (6]
denotes that proposition which holds true at an index k iff

the denotation of walk, at that index k is the same as at the
index g(a). And this is precisely the.index dependent
proposition which, in section 1.4, we required to be the
denotation of the constituent complement who walks.

2.5. Methodological remarks on'the'uSe of Ty2
In this section we will defend Our use ofnyZ against some
objections that are likely to be.raised.against it.

A first objection might be that translatiOns in Ty2 are
(even)

less 'natural' than those in IL. In view of the fact

that.within a compositional semantic theory_the level of
translation, be it in Ty2 or in IL, is.in principle
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dispensable, we do not see that there is empirical

motivation for this kind of objection.
A second objection that is often raised against the use of
a logical language which allows for reference to and
quantification over indices, is that it involves stronger
ontological commitments than a' language in which the relevant
phenomena are dealt with by means of intensional operators.
We do not think that this objection holds.

It is not the

object language in isolation, but the object language
together with the meta-language in.which its semantics is
described that determines ontological commitments. Since the
statement of the semantics of_intensional operators involves
reference to and quantification over indices as well, the;
commitments are the same. The dispensability of the
translation level even strengthens this point.
A more serious reason for preferring an Operator approach
to a quantificational approach might be that for some
purposes One does not need the full expressive power of a
quantificational language and therefOre prefers a language

with operators which has exactly the, restricted, expressive
power one needs. In fact,

in section 6.2 we will point out

that by the introduction of a new intensional operator to IL,
one can get a long way in the semantic analysis of whcomplements. However, phenomena remain which escape treatment
in this intensional language, an example is discussed in 6.1.
Taking the semantic analysis of tense into consideration
as well, we think a lot can be said in favour of a logical
language in which reference to and quantification over indices
is possible.

It appears that analyses set up in the Priorean

fashion tend to become stronger and stronger, up to a point
where if there is still a differehce-in.expressive power with
quantificational logic at all, this advantage is annihilated
by the unintuitiveness and complexity of the language used.
For an illuminating discussion of these points, see
Van Benthem (1978). In fact, we think that.Ty2 provides a
suitable framework.for the incorporation of a semantic
analysis of tense in the vein of Needham (1975)
Montague Grammar as well.

into a

3. Wh-complements in a Montague'Grammar

In this section we will outline how the.semantic
representations of complements in Ty2, given in section 2,
can systematically be incorporated-in the.framework of a
Montague Grammar. We will not present the syntactic part of
our pr0posal in detail. In part1Cular, the definitions of the
various syntactic functions occurring in the syntactic rules
will not be stated until section 4; we will concentrate on
the explanation of the semantic facts d15cussed in section 1.

3.1. Whether-complements and thatscomplements
Complements are expressions which denote propositions.
Therefore, they should translate into expressions of type
<s,t>.

In PTQ there is no syntactic category which is mapped

onto this type11, therefore we add the following clauses to
the definitions of the set of categories and

the function f

mapping categories into types;

If A 6 cm, then X 6 CAT; f(i). =;'.~<s.,-f‘(A)'>
So, t will be the category of complements. Complement
embedding verbs, such aS'hnow.'tell,onnder.and believe will
be of category IV/t. As we remarked in section 1.8, the

categories E and IV/E will have to.be subcategorized, since
not all of these.verbs take all kinds of complements. This
can be done in an obviOus way, with.which.we.will not be
concerned here.

In (7) an analysis tree of'a sentence-containing a thatcomplement is given together with its translation. Here and
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elsewhere, notation conventions and meaning postulates
familiar from PTQ are applied whenever possible.

{7)

John'knowS'that Mary.walks, t

know(a)(kaj,laxa[walk*—(a)(m111

John, T

know'that'MaIY‘walks, IV

lP[P[a)(Aajl]

know(a)(laxa[walk*{a){m)]l

know, IV/t

knowia)

'jthat”MarY'walks, E

katwalk*1a}(m)]

'Mary walks, t

walt;(a)(m)

nary, T
AP[P(a)(AamJI

.walk, IV
wa1k(a)

The syntactic rule deriving a that—complement and the
corresponding translation rule are:

(S:THC}

If ¢ 6 Pt'

(TzTHC)

If ¢

1‘

then that ¢

€‘PE

¢', then that ¢ n Aa¢f

The rule which embeds the complement under.a verb is a
simple rule of functional application..The corresponding
rule of translation follows the uSual pattern:
(S:IV/t) If 5 c PIV/t and 9-6 PE, then FIV/E(5,p)
(T:IV/t)

If 6

aw

E PIV

6' and p n p’, then

FIV/E1Yop} a 6‘(Aap'l
Sentence (7)

expresses that an intensional.relation of

knowing exists.between the individual concept denoted by_Aaj
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and the propositional concept denoted by XaAaIwalk*[a)[m]].
By means of a meaning postulate, to be given below, this
intensional relation will be reduced to an extensional one.
In (8) an analysis tree and its translation of a sentence
containing a whether-complement are given:
(8)

John knows whether'Mary walks, t

know(a)(laj;lali[walk*(al[m)=walk*(i)(m)])

£923: T

know whether Mary walks, IV

lP[P(a]Aaj)]

knbw1a){Aali[wa1k*{a)(m)=walk*(i)(m]]}

know, IV/t

'whether'Mary walks, t

knowta)

Ainalk*(a)(m)=walk*(i)[ml]

MEN:
walk*(a)(m)
The rule which forms a whether-complement from a sentence,
and the corresponding translation rule are as follows.

(An

asterisk indicates that a rule will later be revised.)
[s:WHC*)

If ¢ 6 Pt' then whether ¢ € PE

(T:WHC*)

If ¢ a ¢', then whether ¢ w Xi[¢'= Aa¢'](i)

Whether-complements can be generated by a more general
ru1e12:

(sgwsc1

If ¢1,...,¢n 6 Pt,
then whether 11 SE ... 25 ¢n 6 Pt

(T3WHC)

If ¢15¢iifo~w¢n~¢rzl

‘

Ai[¢1=[la¢1'l(il- A .. . A ¢A=Ila¢ﬁltiﬂ
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Obviously,

(S:WHC]

(S:WHC*}.and

(T:WHC*l.are.special cases of

and (T:WHC}.

In general, whether-complements of_the form
whether $1 25 ... 2; ¢n are ambiguOus between an alternative
and a yes/no reading. The following two trees and their
translations illustrate this ambiguity.

(9) whether John w‘a‘l’ks or Mary walks, E
Ai[(walk*(a}{j)=wa1k*(i)(j)! A

(walk*[a)(m)=walk*(i)[m))1

John walks, t

Mary walks, t

walk*(a](j)

walk*(a}[m)

{10)whether John walkS‘or Mary_walks. t
AiEtwa1k*(a)(jl v walk*(al(m” =
(walk*(i)(j) v walk*(i)(m)}l

John walks or Mary walks, t

walk*{a)(j} v wa1k*(a)(ml

3.2. Extensional and intensional complement embedding verbs
In section 1.3 we stated

that verbs such as know and tell

are extensional. The meaning postulate guaranteeing this
reads as follows:

(MP=IV/E) amvxvrv1I6(1)(x.rJ = M(il(x(i).r(i})]
M is a variable of type

<sy<<s,t2,<e,t>>>;

x of

type.<s,e>; r of type §s,<s,t>>; i of type s;
and G'is'the translation of‘Eggw, tell, etc.
Requiring this formula to hold in all models guarantees that
to certain intensional relations between individual concepts
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and prOpositional concepts, extensional.relations between
individuals and pr0positions correspond. We extend the substar notation convention of PTQ as follows:

(SNC) 6* = XaApAu[6(a){lap)(AaUI]
p is a variable of type <s,t>, u of type e
Combining (Mlev/t) with (SNC) we can prove that (11] is
valid:

13

(11)

Vi[6(1l(x,r)-= 5*(i](x(il,r(i))]

If we apply (11)

to the translations of (7} John knows that

Mary walks and (8)

John knows whether Mary walks, we get the

following results:
(7')

know*(j.la[walk*(a)(m)])

(8')

know*(j,xi[walk*(a)(ml = walk*(i)(m}]}

Formula

(7')

expresses that the individual John knows the

proposition that Mary walks.

In

(8')

it is expressed that

John knows the proposition denoted by

Ai[walk*(a)(m) = walk*(i}(m]]. As has been indicated in
section 2.2, which proposition is denoted by this expression
at g(a) depends on the truth value of walk*(a) (m) at g (a) . More
generally, we can prove that the following holds:14

UiWi/llmg if
(12)

__

[Ai[¢/a/ = ¢/i/]]M g =
'

_
‘

IMAM]!M g = 1

_

'EAiI‘h/i/IIM if
,_
cg
[tb/a/llm,g = 0

Given (12), it is obvious that the arguments

(I)

section 1.1 are valid. Their translations are:

(I')

know*(a)(j,xi[walk*(a)(ml.= walkiti)(m)]
wa1k*(a]{m1

know,(a)(j,la(walk*(a)(m)]}

and (II) of
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(II‘) know*(a)1j.ki[wa1k*(a)(m) = walt*(il(n011
'1wa1k*(a}1ml
know*(a)(j,Aa['1walk*(a)lmll}

Since (MP:IV/t) also holds for tell, the arguments (III) and
(IV) are rendered valid in exactly.the same way. And precisee

1y because (MP:IV/t) does not hold for intensional verbs,
arguments like (I)~(IV) cannot be constructed for them. The
relations expressed by these verbs are not extensional in
object position, their second argument is irreducibly a
propositional concept.
Argument (IX), concerning the exhaustiveness of alternative
whether-complements, is discussed in section 3.4. The
arguments

(XV)

and (XVI)

of section 1.7 are left to the

reader.

3.3. Single constituent complementS'With'who
First we consider constituent complements which contain just

rr-

one occurrence of the wh-term who. An example of an analysis
r as of a sentence containing such a complement, together

with its

(13)

translation

is:

John'knows who walks, t

know*(a)(j,ki[Au[wa1k*(al(u}] = Au[wa1k*(i)(u}]])
John, T

know who walks, IV

AP[P(a)(Aaj)]

know*(a) ( li[lu[walk*(al(ul]
='Au[walk*(i)(u)]])

know,

who walks,

IV/t

know(a}

t

Ai[ku[walk*(a}(u)] = Au[wa1k*(i)(u}1]
who walks, t}//ej
Axolwalk(a}1xo}]

hgo‘walks;ht
walk(a)(xo)
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Constituent complements are formed from.sentences containing
a syntactic variable, but in an indirect way. First a

so-called «dwihaot

is formed, an expression of category

t///e. The wh-term who(m}

is placed at the front of the

sentence, certain occurrences of the variable.are deleted,
others are replaced by suitable pro-forms. For details see
section 4. In fact, our use of the phrase 1wh-term' is
rather misleading. Unlike the wh-terms in Karttunen's

analysis for example, they do not belong to a fixed
syntactic category. In this they are like their logical
language counterpart, the Aeabstraction sign. Why this is
necessary is eXplained in section 3.8. This rule of abstract
formation and its translation are:

(SzAB1) If ¢ 6 Pt, then FAB1'n(¢) e Pt///e

(T:AB1) If ¢ a ¢P, then FAB1}n(¢) m Axnlo’)
The translation of an abstract is a predicate denoting
expression. From these abstracts constituent complements are
formed. The syntactic rule that does this is a category
changing rule. The corresponding translation rule turns
predicate denoting expressions into proposition denoting
expressions in the way indicated in

(S)

in section 2.4.

.
w ) If X e Pt///e' then FCCF‘X’ s Pt
(S.CCF

(T:CCF*) If X a x', then FCCF‘X) m Ai[x' = [Aax'](i)]
The intermediate level of abstracts is not strictly needed
for single constituent complements, but, as shall be argued in
section 3.8,

it is essential for a correct analysis of

constituent complements that contain more than one
occurrence of a wh-term.

(Moreover, an attractive feature of

our analysis is that another kind of wh-construction,
relative clauses, can both syntactically and semantically be
treated as abstracts as well, see section 4.5.}
We are now able to show that argument (V)

is.valid. Its translation is:

of section 1.4
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(v') know*(a}(j,Ai[Au[walk*(a)(u}].= Au[walk,(il(u)]])
walk*(a)(bl
know*(a}(jy Aa[wa1k*(a)(b)11
From ﬂwalk*(a}(b)nn'g : 1, it follows that
[Au[walk*(a)(u)]nM1g([hnnlg) a 1. So, at every index k suoh
that [Ai[xu walkila)(u)] = Au[walk*(i)(u)1]]M,g (k) = 1, it
also holds that [Au[walk*(i)(ulJnM’gIk/i]([bﬁu'gtk/il) = 1.
I.e. at every such index k: ﬁxa{walk*(a)(bllnu'g(k)

= 1.

Under the not unproblematic, but at the same time quite usual
assumption that to know a proposition is to know its entailments, this means that

[V']

is valid. The assumption in

question can be laid down in a meaning postulate in a
straightforward way.

3.4.

Exhaustiveness

It is easy to see that argument

(VIII)

of section 1.5,

illustrating the exhaustiveness of the pr0position denoted by

a constituent complement is valid too. Its translation is:

(VIII') believe*(a)(j,xa{walk*(a}(b} A walk*(a)(s)1]
vuLb = u.» walk*(a)(u)]

1 know*(a) (j .m Antwano (a) (u) 1 = Antwan, (1) (ur 1 1)
Suppose the conclusion is false and the second premiss is

true. Then [in walk,‘(a](u}]M'g is (the characteristic
function of)

the unit set consisting of [b]M,g’ From this it

follows that [know*(a}(j,xa[vu[b = u-e w’alk,,(n)(u)]])m’g = 1.
Under the assumption that knowing implies believing, also to

be laid down in a meaning postulate, it follows that the
first premiss is false. So,

(VIII')

is valid. We leave it to

the reader to verify that the similar arguments (XIII)

and

(XIV) of section 1.7 are valid too.
Argument

(Ix), showing the exhaustiveness of.whether-'

complements, translates as follows:
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(IX')

know*(a)(j,li[(walk*(aj(mj-= walk*(i)(m)l
(sleep*(a)(b)

A

=.sleep*(i)(b)l])

'1wa1k*(a)(m) A sleep*(a)(b)_

know*(a)(j,iat'1walk*(a)(m1 A sleep*(a)(b)])
From the truth of the second premiss it follows that fOr
every index k such that [Ai[(wa1k*(a;(m)
(sleep*(a)(b)
['1walk*(a)(m)

= sleep*(i)(b))]]M'g(k)
A sleep*(a)(b)]M'g[k/él

= wa1k*(i)(mn A

= 1

it holds that

= 1 and thusathat for

every such index k it holds that Eia['1walk*(a}(m} A
sleep*[a)(b)]]M1g(k)

= 1.

As we already indicated in our discussion of exhaustiveness
in section 1.5, argument (x), which translates as (x'), comes
out valid in our formal analysis.

(x')

know*(a](j,xi[Au[wa1k*(a)(u}l.= Autwalk*(i)(u)]])
know*(a)(j,Ai[Au[‘1wa1k*(a)(u)]=lu[1walk*(i)(u)]])

As we argued in section 1.5, the fact that

(x')

is valid is

not due to the incorporation of exhaustiveness, but is a
consequence of the fact that the only type of situation which
a“ gi'c rise to counterexamples to

{x'}, the situations in

which the subject of the propositional attitude is not fully
informed as to what constitutes the domain of discourse, is
not dealt with in the semantic framework used here.
Situations of misinformation about what subset of the domain
is determined by a contextual restriction on the range of Egg,
can be regarded as a subtype of this kind of situation. Once
either one of these two aspects, which being of a general
nature need to be built into the semantic framework anyway,

is incorporated, counterexamples to (X?) can be constructedé
which are structurally the same as those discussed in the
next section with regard to argument (XII).
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3.5. Single constituent cogplements.with which
The analysis of constituent complements in which one
occurrence of a wh-term of the form‘Which 6 OCCurs is
illustrated in the following example:
(14)

John knows which man walks, t

know*(a)(j,xi[1u.man*(a)(u) A walk*[a}(u)]
= Au[man*{i)(u) A walk*(i](u)]]]

John, T

know which man walks, IV

APtPta)(Aaj)]

know(al(AaAi[iu[man*[a}(u) A walk,(a)(u)]
= lu[man*(i](u]

A walk*(i)(u)]p

know, IV/t

which man walks, t-

know(a]

AiIAuIman*(a}(u}-A walk*(a)(u)]
= Au[man*[il(u].A walk*(i1(u)]1

which man walks, t/f/e

Axo[ma?(a)(x0) A wa1k(a}(xo)]

man, CN

220 walﬁs, t

manta)

walk(a)(x0)

Again, the complement is formed in two steps. First, from a
sentence containing a syntactic variable, and a common noun.
phrase an abstract is formed. The syntactic function which
does this is quite similar to the one forming abstracts with

who. The.syntactic rule and the translation rule are:
(SzABZ) If.¢ 5 Pt and 6 e PCN' then FABZ,n(6'¢) 6 Pt///e
(T:AB2} If ¢.~ ¢f and §.~ 6‘.

,

then.FABz'n16,¢l 7 Axn(6'(xn)-x ¢‘l
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The translation is.a complex predicate denoting expression.
It denotes the conjunction of the predicate denoted by the
common noun phrase and the predicate that can be formed from
the sentence.
The second step is to apply the categorchhanging'rule
(S:CCF*)

which turns abstracts into complements. This way of

constructing complements like which man walks gives rise to
the de dicto reading discussed in section 1.6. The proposition
[Aillu[man*{a)(u}

A wa1k*(a)(u)]

= ku[man*(il(u)

A

walk’k(i)(u)]]I|M'g holds at an index k iff the intersection of
the set of men and the set of walkers at k is the same as at
g(a).

If John knows this proposition, it is implied that if a

certain individual is a walking man, John knows both that it
is a man and that it walks. In view of this,
translation of

(XII)

(XII'), the

with both the premiss and the conclusion

in the de dicto reading is not valid:
(XII')

know*(a)(j,li[lu[man*(a)(u)

A walk*(a)(u)]

= Animan*{i)(u) A walk,(i)(u}]]l

know,,{a) {j.ii{iu[man*(a) (u) A 'lwa1k*(a) (u}]
= Au[man*(il(u) A'1W81k*(1)(U)1])
A counterexample can be constructed as follows. Suppose that
for some assignment 9 and for some individual d it holds that:

|Iwa1k,..(:=l)]lM g(c1)= llman,.(il]M g(d) = [walk (1)1»1 g( d) = O.
and [[man*(a)]M g(d)

= 1. Then we can construct a model in

which the proposition which is the argument in the premiss
‘holds at g(i), whereas the proposition which is the argument
in the conclusion does not. So, the proposition in the premiss
does not entail the pr0position in the conclusion, which,

given the usual semantics of £223 would be the only way in
which the premiss could imply the conclusion. By a similar

argument it can be shown that the inyerse of (XII') is not
valid either.
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3.6.

De re readings of constituent'coqglements

In section 1.6 we argued that

(XII)

is_va1id iff both its

premiss and its conclusion are read de re

(excluding

situations in which individuals may not be fully informed
about the domain of discourse). This means that a second way
to derive sentences containing constituent complements should
be added to the syntax. In this derivation process common
noun phrases are quantified into sentences containing a

common noun variable 9530, 9321,..., which translate

into

00, 01,... of type.<<s,e>,t>. The rule of common noun
quantification and the corresponding translation rule are as
follows:
(S:CNQ)

If ¢ 6 Pt and 6 e PCN' then P CNQ'n(6,¢) 6 Pt

(T:CNQ)

If ¢ a ¢' and 6 n 6‘, then
FCNQ.n[6'¢)

" A°n¢’(6')

The sentence John knows which man walks can now also be
derived as follows:

114
(15]

John knows which man Walks

know*(a}(1.1itlulman*(a1(ul-A wa1k*(a)(u)
= lufman*(a1(u)-A walk*(i}(u)]]}

E23

John knows which'Onez'walks

man(a)

know*(a)(j,lillx[02(x}-A.wa1k(a)(x)l

='ixtoz(x)-A walk1i)(x}]])

John

know which one2 walks

AP[p(a)(xaj)]

knowta)(xaxitxx[o2(x) A walkla)(x)]
= Ax[02{x) A walk(i)(xl]])

know, IV/t

which one2 walks, t

know(a)

Ailxx[02(x) A walk(a)(x)]

=

= Axtoz(x) A wa1k(i)(x)]]

which one2 walks, t///e
Ax5[02(x5)

A wa1k(a)(x51]

/\
one2, CN

hes walks, t

o

wa1k(a)(x5}

2

The translation of
read de re

(XII) with both premiss and conclusion

is now:

(XII") know*(a)(j,Ai[Au[man*(a)(u) A walk*{a)(u)]
1"
= Aulman*(a)(n)_a walk,(i)1u)]])

know,(a)(j;li[ku[man*(al(u) A‘1wa1k*(a)(u)]
= AuIman*[a)(u) A'1wa1k*(i)(u)}])
The proposition denoted by the complement in the premiss at
9(a)

is the same as the one denoted by the complement of the

conclusion.at 9(a). The first proposition.holds true at an
index k iff the intersection of the set of men at 9(a)
the set of walkers at 9(a)

and

is the same as the intersection
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of the set of men at 9(a)

and the.set of walkers at k.

Clearly, this is the case iff the intersection of the set of
men at g(a} and the set of non-walkers at g(a] is the same as
the intersection of the set of men at g(a11and the set of nonwalkers at k,
So, both

i.e. iff the second proposition holds true atku

(XII")

and its inverse are valid arguments.

We leave it to the reader to satisfy her/himself that (XI)
with its conclusion read de dicto is not valid, whereas
with the

conclusion read de re it is.

3.7. Multiple constituent complements
In this section we will outline'our treatment of constituent
complements in which more than one wh—term occurs. The

construction of multiple constituent complements starts out
with a sentence containing more than one syntactic variable.
By using one of the abstract formation rules given above, an
abstract is obtained from such a sentence. From this abstract,
a 'higher level’ abstract is formed. This process can be
repeated as long as there are variables left, each time
resulting in an abstract of one level higher. This means that
there is not just one category of abstracts, but a whole set
of abstract categories. The definition of this set and of the
corresponding set of abstract types are as follows:
(a)

AB is the smallest subset of CAT such that

(i)
(ii)
(b1

AB'

t///e 6 AB
if A G AB, then A/e 6 AB
is the smallest subset of TYPE such that

if A 6 AB, then fih) 6 AB'
To the two rules which formed abstracts.from sentences,
one for who and one for which 6, there correspond two rules,
or better rule

schemata,

which from an abstract form an

abstract of one level higher:
(StABB)

If X E' P

A' A E AB, thenFAB3,n(x} E PA/e

116

(5:13:34) If x E PA, A 6 AB, and a e P CN'
then FAB4,n(§'X) e PA/e
The two syntactic functions of this pair of'rules differ from
those of the former pair. In particular, the wh-term is not
placed in front of the abstraCt, but is:Substituted for a
certain occurrence of the syntactic variable. As a matter of
fact, this is the main reason for distinguishing the two pairs
of rules; the new translation rules follow the same pattern

as the old ones. This is most obvious in the-case of who:

Like the syntactic rule, the translation rule is a rule

schema, making use of the fact that the syntactic rule of the
logical language forming l-abstracts is a rule.schema as
well: abstracts Axe can be formed from a variable x and an
expression a of arbitrary type.
For which 6 the situation is slightly more complicated.
The old translation:

xxata' (an A 42']
cannot be used as

such in case ¢

is not a sentence,

but an

abstract. The conjunction sign-A does not have the variable
character that the l-abstractor has.
We therefore extend our logical language with a new kind
of expressions which do have this flexible character. These
expressions are called restricted leabstracts and are of the

form Axfa1B. The abstraction is restricted to those entities
which satisfy the predicate denoted by a. We will use these
new expressions in the translation rule (T:AB4)
(T:AB4)

as.follows:

If 6.n 6' and X A x1,
then FAB4,n(6’x) ,- Axnl’qi 1X'

So, the translation is a restricted A-abstract, where the
abstraction is restricted to the indiyidual concepts which

117
satisfy the translation of the common noun phrase 6 in
which 6.
The new clause in the definition of_the logical language
and its interpretation are as follows:

IRA)

If x e VARa, a 6 ME <a,'t>

and 8 €- MBb’

b 6 AB-..’

then Axfa18 e ME<a'b$
.
Exxfa161M'g is t h at ' function h e DM,<a,b>
such that for all d.€ DM a
.

.

!

Md" ._ “Marya
1: '[a]349{
Must?1 ~=71,
zerob
0,
where zerot = 0: zero

<a,b>
function from DM,a to zerob

is the constant

The expressions 8 are restricted to eipressions of abstract

types, i.e. they are n—place predicate eXpressions (n 2 1).
A more general definition of restricted A-abstraction for
arbitrary types is possible,

if we are prepared to have zero

elements of type e and type s as well. The expression Axfa]8
is an abstract of one level higher than 8, i.e. an n + 1
place predicate expression. When applied to an argument d of
which the one-Place predicate denoted by a is true,

'[Ax[a]B]ﬁ'g(d) denotes the same n—place predicate as the
unrestricted abstract [Ax81M'g applied to d. When a is false

of d, EAxfc]8]M,g(d) denotes a zero n-place predicate: a
predicate which invariably gives the value 0, no matter to
which arguments it is applied.
The category changing rule (S:CCF*)

which formed

constituent complements from expressions of abstract category
t///e, can now be generalized to a constituent complement
formation rule scheme

[s:CCF) which applies to expressions of

arbitrary abstract category. The corresponding translation
rule

(T:CCF)

remains essentially the.same as the old one:

(S:CCF} If x 5 PA' A € AB, then FCCFIX) 6 PE

(T:CCF) If x i x‘: then FCCF(x] N Ai[x' = [Aaxf11111
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The following analysis trees are examples of the derivation
of sentences containing multiple constituent complements with
who and which:

(16) who loves whom, E
li[iukv[love*(a)(u.V}] = Auxvtlove.li)(u,v)]]

who loves whom, (t/I/elle

Ax1Ax0[1ove(al(x07X1)]

who loves him, t///e
Axo[love(a)(x°,x1)]

hen loves him1, t
love(a)(x0,x1l

(17] which man which girl loves, t

kitkufgirl*(a)Ilvlman*la)(V) A love*(a)(u,V)]
= Aufgirl,(i)]lv[man*(i)(v)

which man which girl loves,

A loveifil1u,v)]]

(t///e1/e

Axofgirltaj]lx1[man(a)(x1) A love(a)(xo.x1l]
girl, CN

which man hen loves, t///e

girlta]

Ax1[man(a](x1)

man, CN

he lov 8 him
——o———-———1

man(a)

love(a1(xo,x1)

A love(a)(xo,x1)]

, t

It can in general be proved that if B is an n-place predicate
expression, taking arguments of type a1,...,an' and x1....,xn

are variables of type a1,...,an resPectively, then Axfa]B
is equivalent to Xxkx1,...,hxn{c(x) A 8131,...,xn)}. This
means that the translation of the second line of

(17)

is
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equivalent to: Axoxxi[girl(a)(x0)himan(a)(x1)A love(a}(xo,x1ﬂ,.
So the top line of (17)

is equivalent t0:

(17') AiLAURVIgirl*(a)(U) A man*(a)(V)-A love*(a)(u,v)l
= inivigirl*(i)(u} A man*(i)(v1-A-love*(i)(n.v)]]
This means that it is possible to reformulate
terms of restricted A-abstraction.
(T:AB1)

and

(TzAB3)

(T:ABZ}

if that turns out to be necessary, cf.

the remarks on argument (X)

in sections 3.4 and 1.5.) We

leave it to the reader to verify that the arguments
(VII)

in

(The same holds for

(VI)

and

of section 1.4 are valid. The proof of their validity

runs parallel to that of (V'), given in section 3.3.
The analysis of constituent complements presented here can
easily be extended to cover complements with expressions like

3E1: where, when, etc. as well. What is needed are syntactic
variables that range over the proper kinds of entities.
Further the set of abstract categories.has to be extended, to

cover abstraction over these variables. The syntactic and
the corresponding translation rules have the same form as the
rules discussed above.

3.8. Why abstracts are necessary
As we already stated in section 3.3, the level of abstracts
is not strictly needed for the analysis of single constituent
complements,.they could be formed directly from sentences.

However, abstracts (or some similar distinct level of '
analysis)

seem to be

~essential for a correct analysis of

multiple constituent complements. The reasons behind this can
be outlined as follows.
Without the intermediary level of abstracts, one would
need a syntactic rule which forms (multiple) constituent
complements by introducing a (new) wh~term into a complement.
On the semantic level such a rule would have to transform an

expression of the form (a) into one of the.form (b):

(a) Ailc/a/ = c/i/l
(b)

Ai[1x[(...a...)/a/1

=

AX[(...a...)/i/]]

The problem is to make this transition in a compositional
way. A possibility that might suggest itself is to treat
wh-terms not as a kind of abstractors,1mxtas a kind of terms
that can only be introduced by means of a quantification
rule. We might translate who as in (c), and formulate a
quantification rule which, when applied to a wh-term B and a
complement p, translates as

(d):

(c) APVx[P(a)(X1]
(d) Aj[8(lalxn{p{j)))], where B translates a wh-term and
p a complement and xn is the variable quantified over
If we apply (d)

to the term (c)

and a complement of the form

(a), the result is (e), which is equivalent to (f). The
expression

(f)

is of the form (b), so in this case we have

succeeded in making a transition from an expression of the

form (a) to an expression of the form (b) in a compositional
way.

(e) AjYx[Axn[a/a/ = a/j/ltxll
(f) AiEAxna/a/ = lxnu/i/J
However, this approach is only possible as long as we do not
take wheterms of the form which 6 into consideration. A term
of the form which 6 would translate as

(9). Applying

term of the form (g) and a complement of the form (a)
in

(h):

(9)

APVK[6(Xl

(h)

AjIVx[6(x) +

+ P{a)(x)1

The expression (h)
(i)

Ai[Axn[6(xn)

(Axn[u/a/ = a/j])(xl]]
is equivalent to (i):
A c/a/l

= Axn[6(xn)

A c/i/J]

(d)

to a

results
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But, since both occurrences of 6 in

(1) contain a free

occurrence of a,-this results only in de re readings of
complements,

not in de dicto ones. Result (1)

is not of the

required form (b). The de dicto reading Would be expressed by
{j}:
(j) liIVX[[6{x) A (Axna)(X)I/a/ = [G(x) A (Axna}(X)]/1/ll
This formula (j)

is equivalent to one of the form (bl, but

it seems impossible to obtain (j)

from (a)

and (g)

in a

compositional way. Although we lack a formal proof, we are
convinced that there is no way to proceed from (a)

and (g)

to

an expression which gives de dicto readings. Consequently, we
feel that the level of abstracts is indeed necessary, it is
necessary to account for de dicto readings of multiple
constituent complements.15
In a nutshell, this is the reason why Karttunen's approach,
being a quantificational one, can only account for the de re
readings. The fact that Karttunen uses existential rather
than universal quantification is not essential. It has to do
with the fact that in his analysis complements denote sets of
propositions instead of single propositions and with the fact
that he does not take into account the exhaustiveness of

wh-

complements.
This is also the reason why it is impossible to
terms as terms, i.e. as expressions of

treat wh-

(a subcategory of)

the

category T. In a quantificational approach like Karttunen's,
whvterms can be treated as

'normal' terms. From a syntactic

point of view, this may be an advantage. However, as we hope
to have shown, the quantificational approach has important
semantic shortcomings. And it seems that semantic
considerations lead us to the abstractor view of wh-terms.
This means that wh-terms have to be treated as

syncategorematic expressions (or, alternatively, as
expressiOns belonging to the whole range of categories

(t///e)/t, ((t///e)/e)/(t///e), etc.).

4. Details of a possible syntax for wh-complements

4.1. Background assugptions
In section 3 we explained how the semantic analysis of whcomplements proposed in this paper can be incorporated
systematically in the framework of Montague grammar. There we
did not bother about the syntactic details. In this section
we will try to be a little bit more explicit. we will sketch
one possible syntax of wh-constructions which is suitable
for our semantics. The.syntax presented here is in the line
of the modifications of Montague's original syntax as
proposed by Partee (see Partee, 1976,

1979a and 1979b) and

others. Some of its aspects will remind the reader of work
done in transformational grammar. Of course, we do not claim
that the analysis of wh-complements presented here is new.
Moreover, we do not attempt to solve all of the notoriously
difficult syntactic problems in this area. we merely wish to
showijlthis.Section that our semantic analysis of whcomplements can be combined with a feasible syntactic
analysis.
In what follows the following assumptions concerning the
syntax are made. The syntax produces not plain strings, but
labelled bracketings (or,

equivalently, phrase structure

trees). The labeled bracketings account for the intuitions
about the constituent structure of expressions and contain
all

the information which is needed for syntactic purposes.

The constituent structure of an expression is,

in general,

not enough to determine its semantic interpretation. The
semantic interpretation of an expression is determined by its

derivation, which is encoded in its analysis tree.
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Further it is

assumed that the facts

concerning pro-

nominalization, reflexivization and 'wh-movement‘ are to be
accounted for in terms of structural properties, i.e.
properties of labelled bracketings, such as Reinhart's notion
of c-command (see Reinhart,

1976). For an analysis of pro~

nominalization and reflexivization in terms of structural
properties in the Montague framework the reader is referred
to Landman and Moerdijk

{1981}. Their paper also contains an

analysis of some wh-constructions which, like the one
presented here, uses structural properties, but differs from
our analysis in several other respects.

4.2.

'Wh-preposing' and 'preposable occurrences'

We will concentrate on the rules which build abstracts. There
are four of them, two 'preposing' rules,
and two 'substitution' rules (S:AB3]

(32AB1) and (S:ABZ),

and [s:AB4). We start

with (S:AB1}, the rule which produces abstracts with preposed
who(m). We want this rule to produce structures such as
(18b)-(21b)

(18)

from structures such as

(18al-(21a):

(a) t[T[heo]IV[walks]]

(b) ABINHTIWhOItIWHTI JIVEWalkSIII
(19)

(a) t[T[John]IV[TV[loves]T[himo]]]
(b) AB[WHT[whom]t[T[John]IV[TV[loves]WHT[ 1]]]

(20) (a) t[t[T[he0]IV[walks]] and t[Tuxeo]mttauks]1]
(b) AB[WHT[who]t[WHT[ ]Iv[wa1ks]] and t[T[ ]Iv[ta1kSD]
(21)

(a)

t[T[heo]Iv[Iv/E[samﬂIEIthatt[T[John]IV/EIRnows]

EIWHTIWhOQLwHT[ lelwalksllllll
(bl

ABIWHTIWhO]t[WHT[ 11V[IV/E[say’3]
E[that-tLonhn1Iv{Iv/E[knows]

EEWHT[wh0]tIWHT[ IIvlwaIKSIJIJJIJJ
{s:AB1) operates on sentential structures containing one or

more°occurrences of a syntactic variable he . It creates a
structure labelled AB by

'preposing' the wh-term whotm),
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substituting a trace (i.e. empty node]

for some,

'preposable',

occurrences of hen and anaphorizing the others. The
occurrences of hen which are replaced by a trace share
certain structural properties. They are called the
wh-p-antecedent occurrences of hen . One of these occurrences
is replaced by a WHT-trace, the others by T- traces. Traces

are left because in order for pronominalization,_;

’

reflexivization and abstract formation to work properly, the
structural properties of certain expressions in the original
structure have to be recoverable.

In effect, leaving traces

is nothing but building into the structure those aspects of
derivational history which continue to have syntactic
relevance.
We add two general remarks. First, notice that labels like
AB and WHT are not category labels. AB acts as a variable
over category labels, WHT labels eXpressions which are
introduced syncategorematically. The use of such labels does
not present semantic problems since it is the derivatiOnal
history, and not the structure, of an expression that
determines its meaning. Second, as structures (21)

show, the

output of a category changing rule no longer contains the

original category label: the complement of 5293 is of the
form

E[WHT[Wh°]"'] and not of the form EIABIWHTIWhOI"‘]}'

This is based on the assumption that information about the
old category is no longer syntactically relevant. Nothing in
our analysis, however, depends on this assumption.
The notion of wh-p—antecedent occurrence is not

only

needed

to distinguish

those occurrences of hen which

are to be replaced by a trace, it will also be used to
determine whether a given structure is a proper input for
(S:AB1). Before giving a definition, let us point out what
will be understood by an occurrence. Formally, an occurrence
of an expression a in a structure B is an ordered pair

<n,x[a{-)]>, where n defines a position in B, X is the label
of a and (~)

is the set of features that determines the

morphological form. In what follows we will not use the term

'occurrence' so strictly. For example we will write T[himo]
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instead of Tlhe0(acc]], etc. The notion of wh-p-antecedent
occurrence is defined as follows:

[WH-P) The wh-p-antecedent occurrences of hen in ¢ are
those occurrences a of hen in ¢ such that:
(i)

a is not c-commanded by another occurrence

{11)

a is not dominated by a node t such that that

of Ego in ¢;
node is directly dominated by a node A: Aaét;
{iii}

if a occurs in a coordinate structure in ¢
then for every coordinate w there is a wh-p-

antecedent occurrence of hen in w
We will give a few examples to illustrate this. In these
examples only the relevant aspects of the structures are
represented. First consider {22):

(22)

heo

loves himoself

a

B

a is a wh-p-antecedent occurrence of 290' but 8
8 is c-commanded by m. So,

isn‘t. since

(22) will give rise to [223) but

not to (22b):

(22) (a) AB[whotIWHT[-]1oves himselfll
[22)

(b) *ABlwho[T[ llovesWHTl 1]]

Next consider (23):

(23}

heo saysEIthattIMary loves himoll
a

8

Again a is a wh-p-antecedent occurrence, and B is not. Not
only because 8 is c-commanded by a, but also because 8 is

dominated by a t which is directly dominated by a E. So, (23)
will lead to

(23a), but not to (23b):
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(23)

(a) AB[whot[WHT[

(23)

lb) *AB[whomt[T[ ]says that Mary loves WHT[ 1]]

]says that Mary loves him]]

Another example illustrating condition

(24)

(ii)

is (24):

John says EIthatttheo loves Mary]]
0.

a is not a wh-p-antecedent occurrence, because it is

dominated by a t which is directly dominated by E. Thus (24a)
will not be derivable from (24):

(24)

(a) *ABtwhotwohn saysELthatt-[WHTL ]10ves Mary] .11]

Notice that condition {ii}

excludes any occurrence of a

syntactic variable in an embedded clause. As (25a)

indicates,

this is too strong:

(25)

(a) AB[Whom-tLIohn saysEIthattIMary loves WHTI 111]]

This would have to be derived from the structure (25):
(25]

John says EIthat£[Mary loves himoJ]
(I

If we weaken condition (ii) by adding:
... unless the case of a f nominative and

A = t-that
then a in (25) counts as a wh-p-antecedent of 220’ Notice
that B

in (23)

is still excluded by condition {1). By t-that,

of course, we mean to label the subcategory of thatcomplements.

That the above weakening should be restricted to

that-complements is made clear by {26):

127

(26)

*AB[whomt[John wondersE[whether

t[Peter lovesWHTI 11111
Another example illustrating condition (ii)

involves a

subordinate clause:
(27)

the fact EIthatt[heO is ill]] bothers him
a

a is not a wh-p-antecedent occurrence,

0

B
6 is. So, from (27)

we can obtain (27a), but not [27b):
(27)

(a) AB[whomt[the factEIthat

(27)

(b)

t[he is 111]] bothetswﬂT[ 111
*ABEwhomt[the factE[that

t[WHT[ ]is 111]] bothersTI 111
As a last example, consider (28):

[28)

t[tIMary loves himo]t/t if t[Suzy hates himol
a

8

a is a wh-p-antecedent occurrence, 8 is not, which predicts

that (28a) can result from (28), but not (28b):16
[28)

(a) AB[whomt[ttMary loves WHT[ 11

(28)

t/ttif tESuty hates him1111
(b) *AB[whomt[t[Mary loves him11
t/t[if t[Suzy hates WHT[ 11111

The coordinate structure constraint (iii)
derivation of (29a)
(29]

(29)

prevents the

from (29):

t[t[he0 walks] and t[Peter talks]]

(a) *ABIwho t[t[WHT[ lwalks] and t[Peter talks]11
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Notice that in case we weaken condition

(ii)

as indicated

above, there is a wh~p—antecedent occurrence of EEO in (30).
but not in (31)
(30)

according to

(iii):

John says EIthattIt [Peter loves himo}

and

t[Mary'kisses himolll
(31)

John says {[thatt[t[Peter loves himo]

and

t[Mary kisses Bill]]]
Notice further that [32)

does not contain a wh-p-antecedent

occurrence of ago since, although a and B are dominated by a
node t which is directly dominated by another node t, they
also occur in a t

(i.e. the entire coordinate structure)

which is directly dominated by t:
(32)

John says E[that

t-[t [heo

walks] and t[he0 talks]]]

a

B

All those occurrences of hgrlin ¢ which are not wh-pantecedent occurrences according to

(WHwP) we call

wh-p-anaphor occurrences of hen in ¢. The formulation of the
syntactic rule (SzAB1) now runs as follows:
[s:AB1)

If ¢ 6 Pt' then FAB1,n{¢)

€ Pt///e

Condition: ¢ contains one or more wh-p-antecedent

occurrences of hen, all of which have the same
case c.

FAB1,n[¢) = AB[WHT[who(c)]tI¢']], where ¢' comes
from ¢ by performing the following operations:
(1)

if c = nominative then replace the first,
else replace the last, wh-p-antecedent

occurrence of hen in ¢ by WHT[ 1;
(ii)

delete all other wh-p~antecedent occurrences

of hgﬁ in ¢, i.e. replace them by TI 1;
(iii)

anaphorize all wh-p—anaphor occurrences of

hen in ¢
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The examples

(18)-(32)

illustrate the working of this rule.

The condition which restricts the application of
deals with the familiar cases of case-conflict.

(S:AB1)
It_wou1d

become superfluous once a theory of features, e.g. in the
line of Landman and Moerdijk
Clause

(1)

is

{1981), is incorporated.

stated in terms of case, we do not want to

exclude the possibility to formulate it in terms of
structural properties. The anaphorization operation in (iii)
here comes to simply removing indices.
The second 'wh-prepcsing‘ rule, which preposes wh-terms
of the form which 5, is a minor variation of
given.

the one just

It reads as follows:

(S:ABZ)

If ¢ 6:?

t

and 5

e

P

CN'

then

FA32.n(5'¢’ E Pt/l/e
Condition: as in (S:AB1).

FAB2,n(6'¢) = AB[WHT[which 5(c)]t[¢‘}], where ¢'
comes from ¢ by performing the folloWing
operations:
(1)

and [11)

(iii)

as in

as in (S:AB1)
(S:AB1), taking into account the

(number and) gender of 5.
Examples similar to the ones already given for (S:AB1)
can easily be constructed.

4.3.

Wh-reconstruction

Interesting cases of application of

[s:ABZ) are those in

which the common noun 5 is not lexical, but itself complex
and contains an occurrence of a syntactic variable, e.g.:
[33) AB[which poem oflhim0 t[heo likes best
a

WﬁTI m

B

(34) AB[which man who loves himo't[heo likes.best WHTI
a

B

m
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Notice that in both structures a and 3 do not c~command each
other.

If it were the case that B c-commanded a. then this

could be used to explain why (35a)
whereas

(35b) and

(36b)

and (36a)

are acceptable,

are not (on coreferential readings,

of course):
(35)(a) AB[whichpoem of him t[every poet likes

best WHTI 111

__l

(3511b) *AB[which poem cf every poet t[he likes
best WHT[ 1]]
(36)(a) AB[which man who loves her t[every girl

likes best WHT[ 1]]
(361(b)

*AB[which man who loves every girl t[she
likes best WHT[

1]]

A natural condition (see Reinhart,

1976,

1979) on antecedent-

anaphor relations is that an anaphor does not c-command its
antecedent. Notice that although 8 does not c-command a, it
does c-command the trace of the wh-term in which a occurs;
It seems that in the process of deriving (35a)

from (33)

structural relations such as c-command are not determined on
[33) as such, but on what is called the wh-reconstruction of
(33).”'18 This notion is defined as follows:
(WH-R)

The wh-reconstruction of a structure ¢ is that
structure ¢' which is the result of replacing,
bottom up, each substructure of the form

[WHT[7]t[¢]] by [ttw']], which is the result of
substituting the wh—term y for its trace in ¢Notice that the existence of a unique trace for each
occurrence of a wheterm is guaranteed by the direction of
the reconstruction process
preposing rules

(S:AB1)

(bottom up) and the nature of the

and (S:AB2).

For every structural property P we define a corresponding
structural property P' as follows:
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(RSP)

c has the structural property P'

in the structure

¢ iff a has the structural property P in the
wh-reconstruction of ¢
From now on we will refer to structural properties P' as P,
e.g. from now on c-command stands for c-command'.19
At this point a remark on the nature of WHT-traces is in
order.

In fact a WHT-trace is nothing but a T-trace in a

special structural position. 80, WHT-traces are marked
Tvtraces. However, whether or not a T—trace is in this
special structural position, can always be determined, so
the special marking is not essential.
We could do without WHT-traces and only use T-traces. The
wh-reconstruction is then defined as follows:

(WH-R')

The wh-reconstruction of a structure ¢ is that
structure ¢' which is the result of replacing,
bottom up, each substructure of the form

[WHTIY1t[w11 by [t[w'11. which is the result of
substitutingY for the first T-trace in 1’ if x has
nominative case, and for the last T-trace in w

of course, if one extends the present analysis to the more
difficult cases involving pied-piping etc., the definition
of wh—reconstruction might become more complicated. However,
we feel that a reconstruction in terms cf structural
positions of T~traces will always be possible. In fact it has
to be since this seems to be the only explanation for the
fact that

language users are able to interpret wh-construct-

ions at all. A language user is capable of recognizing a hole
in a structure (i.e. a trace), he will be capable of
determining its category and its structural properties, but
it seems unlikely that he is able to distinguish between subcategories of holes, if the subcategory information in
question represents structural information which is not also
present in the structure itself.
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4.4.

Wh~substitution and substitutable occurrences

Other cases where we need wh~reconstruction than the ones
discussed above, involve the other two abstract formation
ru es, the wh-substitution rules.

These rules form

abstracts from abstracts by substituting who(m), which 6,
for an occurrence of a syntactic variable. They are highly
parallel to the previous two. However, they operate on a
type of occurrences of syntactic variables which is a bit
less constrained than wh-p-antecedent occurrences. The
difference is that the substitution rules are allowed to
operate on occurrences which are inside a complement.
Consider three examples:

[37){a) AB[whoitIWHT[ JknowsgjwhotIWHT[ Jloves him01111
(37)(b) AB[who t[WHT[

]knowsE[whot[WHT[ Jloves

which gir11111
{38)(a) AB[whot[WHT[ ]knowsE[whethert[heo walks]]]]
(38)(b) AB[whot[WHT[

JknowsE[whether£[which girl walks]]]]

(39)(a) AB[whot[WHT[

lknowsglthattIheo walks]]]]

(39)(b) AB[whot[WHT[ ]knowsE[thatt[which girl walks]]]]
The multiple constituent complement in the (b)-sentences can
be constructed from the single constituent complements in the
(a)-sentences. To see that the substitution rules are more
liberal than the preposing rules, compare

(38) with (26)

and

(39) with (24). This leads to the following notion of
wh-s-antecedent occurrence:
(WH-S)

The wh-s-antecedent occurrencesof hen in ¢ are

those occurrences a of hen in ¢ such that:
(i)

a is not c—commanded by another occurrence

of hen in ¢z
(ii)

a is not dominated by a node t such that
that node is directly dominated by a node
A:A#_t,i-:;

(iii)

if a occurs in a coordinate structure in
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6 then for every coordinate w there is a

wh-s-antecedent occurrence of hen in w
(WH-S) only differs from (WH-P) in that in clause (ii) A

may be either t or t. 80 occurrences within subordinate
clauses other than complements are still out of bounds. As
an example consider (40):

(40)

AB[which manRC[whot[WHT[

]loves

-

h1m0]]t[WHT[ 1wa1ks]]
a
According to (WH-S) c is not a wh-s-antecedent occurrence of

920! since RC # t, t. (In section 4.5 we will identify RC as
a subcategory of t///e.) The wh-s-anaphor occurrences of
hen in ¢ are those which are not wh-seantecedent occurrences
of hen in ¢. The two wh-substitution rules can now be
formulated as follows:
(SzABSI

If x 6 PA' A € AB, then FAB3,n(X) e PA/e

Condition: X contains one or more wh-s-antecedent
occurrences of hen, all of which have the same
case C;

FABB,n(xl = X' where X' comes from X by
performing the following operations:
(1)

if c = nominative then replace the first,
else the last, wh~s-antecedent occurrence
of hen in x by WET[who(c)]:

(ii)

delete all other wh-s-antecedent

occurrences of hen in x, i.e. replace them

by TI 1:
(iii) anaphorize all wh-s-anaphor occurrences of

En inx
(S:AB4)

If x e PA, A 5 AB, and 6 c PCN' then
FAB4,n(-6’xl

Condition:

FAB4,n(6'X)

E

PA/e

as in

(S:ABB).

= x3, where x' comes from x by
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performing the following operations:

(i)

if c = nominative, then replace the first,
else replace the last, wh-s-antecedent

occurrence of hen in x by WHT[which G(cll;
(ii)

as in

(S:AB3);

(iii)

as in

(S:AB3),

taking

into account the

(number and) gender of 6

Given these rules {37b1-(39b) can be derived from the
.

corresponding

,

‘

(aJ-structures. Two other examples are:

(41)(a) AB[Wh°t[t[WHT[
thI
(41)(b)

]loves himoland

]kisses himolll

AB[whot[t[WHT[
t[T[

20

]lovesT[

]Iand

]kisses whomll]

(42)(a) ABIwhich girlt[t[heo lovesTI ]land
t[he0 kissesWHTl 1111
(42)(b) AB[which gir1t[t[which man lovesT[
andt[T[

]kissesWHT[

]]

]]]I

The notion of wh-reconstruction plays an essential role in
determining a.the wh-s-antecedent occurrences of a syntactic
variable and thereby in the way in which (S:AB3)

and

(S:AB4)

function. Consider again {33):
(33)

AB[which poem of him0 t[he0 likes best
a

If the
as in

structural
(RSP),

notions like c-command were not redefined

then both a and 8 would count as wh-s—antecedent

occurrences. Together with the

'same-case'-condition this

means that we could not derive (43):

(43)

WHTE 111

B

ABtwhich poem of himthhich poet
likes beStWHT[

]]]
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However; given the fact that the c-command notion used in
(WH-S)

is redefined as in

(RSP), in fact only 6 counts as a

wh-s-antedecent occurrence in (33),

since 8 c-commands (in

the old sense) a in the wh-reconstruction of

(33). This

means that (43) can be derived from (33).

4.5.

Relative clauses

We will end section 4 by indicating how another type of whconstructions, that of relative clauses, can be treated in
this framework. Observe that the kind of expressions formed

by (SzAB1) can not only be used to form complements from, but
can also be used as relative clauses. Relative clauses are
constructed in exactly the same way and are subject to
exactly the same constraints

(in English at least). 80 all

the relevant examples given above apply here too.
Semantically we can regard relative clauses as abstracts,

i.e. predicate denoting expressions, too. 80, relative clauses
are taken to be constructed from sentences containing a
wh-p-antecedent occurrence of a syntactic variable by the
tirst abstract tormation rule (S:AB1). This means that the
category t///e. the category of expressions produced by the
two preposing abstract formation-rules
has to be split into two subcategories,

(S:AB1) and (S:AB2),
(t///e)1, which

contains the results of (S:AB1), and (t///e)2, which contains
the results of {s:AB2). Expressions of the first subcategory
can then be used as input in two rules which combine them
with a common noun or a term. These rules Can be formulated
as follows:

(S:RRC} If 6 6 PC“: x E P(t///e}1'
then FRRC(6,x)
(T:RRC)

6 Pen, where FRRC15'X)

= 6x

If 5 a 6', x ~ x',

then FRRC(G,x) ~ lx[6'(x) A x'(x)]
(SzNRC) If a 6 PT. x e P(tI/le)1' then FNRC1Q(X) 6 PT:
where FNRC(a,x)

= ax
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(T:NRC)

If a a a', x n x', then

FNRC(d.xl ~ kPlu'(kalx[P(al(x1 A x'(xll)]
Rule

[s:RRC) produces restrictive relative clause

constructions,

(S:NRC} non-restrictive relative clause

constructions. Both rules<k3not, as they stand, account for
the necessary agreement in number and gender. This could be
handled either by a theory of features as proposed by
Landman and Moerdijk {1981)

or by a mechanism of sub-

categorization as proposed by Janssen

[1980b).

The two translation rules are straightforward.

In fact,

the analysis of restrictive relative clause constructions can
be regarded as an analysis of the CN-S type, with thiS'
difference that (S:RRC)

does not take a sentence as such, but

an abstract formed from a sentence

(see Janssen, 1981, for

extensive discussion of the various types of analyses of
restrictive relative clause constructions).

The semantic part

of the analysis of non-restrictive relative clause
constructions is in essence the one given by Rodman (1976}.
The fact that both types of wh-constructions, viz.
relative clause constructions and constituent complements, at
a certain 1eve1 of analysis can be regarded as constructions
of the same category, in our opinion supports the existence
of the level of abstracts as a separate level of analysis.

5. Coordination of cogplements

5.1. The need for cogplement-level terms
In section 1.8 we argued that the fact that wh-complements
and that-complements can be coordinated is an argument in
favour of treating them as belonging to the same syntactic
category. We have not yet shown how the coordination of
complements is to be carried out. The reason for this is
that a proper account involves complications which might
have obscured the basic principles of our analysis of the
semantics of wh-complements. In order to give a proper
account of the coordination of complements, one needs to
analyze them as a kind of terms, as expressions denoting

not propositions as such, but sets of properties of
,_-,--'

i

.

concepts. This

'highev le'el' analysis is

needed to ensure that the following three types of
complements come out as they should:

(a) whether (4: and 4;)

'conjunctive complement'

(b) whether ¢ and whether w

'conjunction of complements'

(C) whether ¢ or ¢

'alternative complement‘

The.re1ation between alternative complements and disjunctive
complements, i.e. complementsof'type whether (¢ or w), has
already been discussed in section 3.1, examples

(9) and (10).

A fifth type of complement is disjunction of complements,
i.e. complements of type whether ¢ or whether w. They will not
be discussed since they are analogous to conjunctions of
complements.
The difference between conjunctive complements and
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conjunctions of complements is clear from the difference in
meaning between sentences of the form (44) and (45):

(44)

Bill wonders whether

(45)

Bill wonders whether ¢ and whether w

Whereas

(45)

(¢

and ¢)

implies that Bill wonders whether ¢.

not. In other words,

[44)

does

(45), but not (44), is equivalent to

(46):
(46) Bill wonders whether ¢ and Bill wonders whether ¢
This means that conjunctions of complements should be
analyzed in such a way that complement taking verbs distribute
over the complements which are their conjuncts.
The difference between conjunctions of complements and
alternative complements may be a little harder to grasp. At
first they may seem equivalent, but we will argue that they
are not. Consider the following sentence forms:

(47) Bill wants to know whether ¢ or w
l%UJ

.‘11

Bill

-_—_

_

.

1__

__

-

_

wants tv nqu whethe

_

r

IAOi

¢ and whether w

(49) Bill knows whether ¢
Obviously, (48) is false if (49) is true. It may seem that
this holds for

(47)

too. However, in our opinion this is not

the case without further qualification. The truth of
such does not imply the falsity of

(49) as

(47). That it seems to do

so is caused by the implicature carried by alternative
complements that (according to the subject)

exactly one of

the alternatives holds. If [Bill asumes that) either ¢ or w
is true, but not both, then it would indeed follow from (49)
that (47% is false. As we already argued in section 1.7,
however, we are dealing here with an implicature, and not
with an implication. That it is an implicature is also clear
from the fact that it can be cancelled, as is illustrated in
the following example:
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(50)

Bill wanted to know whether Mary, or John, or Peter,
all four of them
or Harry or {_several of thsmn} witnessed the murder

Sentence

(50) contains an alternative complement of the

form whether ¢1, or ¢2, or ¢3, or 94, ogugs. It is not a
contradiction, which means that the implicature that exactly
one of the alternatives is true, is cancelled in (50). This
means that the truth of

(51):

(51) Bill knew that Mary witnessed the murder
is compatible with the truth of (50), as is shown by (52),
which is not contradictory:
(52) Already having concluded that Mary witnessed the
murder, Bill wanted to know whether Mary, or John, or
Peter, or Harry, or all four of them, witnessed the
murder

Sentence

(52)

is not necessarily false. But, to be sure,

uttering it one would strictly Speaking violate
maxims. 0n the other hand,

(53)

4.

4r!
H
“e Griceanu

is a contradiction:

(53) Already having concluded that Mary witnessed the
murder, Bill wanted to know whether Mary and whether
John and Whether Peter and whether Harry witnessed
the murder
This means that alternative complements and conjunctions
of complements, despite their seeming similarity, may denote
different propositions. The similarity is explained by the
fact that if the implicature is not cancelled, then on the
assumption of its truth,

(49)

implies that

(47)

is false.

An indirect argument which lead81xathe same conclusion,
involves the relation between constituent complements and
alternative complements. Semantically, constituent
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complements are equivalent to alternative complements.
case one deals with a finite

In

(sub)domain and d1,...,ﬁn name

all the elements, the alternative complement corresponding to
a constituent complement can be written down, as the following pair of sentences illustrates:
(54) Bill investigated who did it
(55)

Bill investigated whether d1 did it, or ..., or an
did it

Clearly,

(54) and (55) are equivalent. Now, again,

(56)

is

not a contradiction:

(56) Already having established that Peter didn't do it,
Bill investigated who did it
Given the equivalences of
(57)

(54) and (55), this means that

isnft a contradiction either:

(57} Already having established that Peter didn't do it,
Bill investigated whether Mary did it,

..., or Peter

did it, or ...

Like

(52),

(57),

though not necessarily false, may violate

the Gricean maxims. Notice that (56)

is much less likely to

be in conflict with these maxims than (57). On the other

hand, (58) is contradictory:
(58) Already having established that Peter didn‘t do it,
Bill investigated whether Mary did it and whether
Harry did it ... and whether Peter did it ...
And this leads to the same conclusion as above: despite
their.seeming similarity, which can be explained in terms of
implicatures, alternative complements and conjunctions of
complements.express different.pr0positional concepts.
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5.2. Analyzing complements as complemght-level terms
The facts discussed in section 5.1, in particular the fact
that complement taking verbs distribute over the complements
which make up a conjunction of complements, point towards

a 'higher level' analysis of complements. For different
reasons, such a higher level analysis of that-complements
is proposed in Delacruz

(1976). He argues that that-

complements are to be analyzed in terms of setscmEproperties
of propositions. In our analysis this comes to considering
complements to be expressions which denote setscﬂiproperties
of propositional concepts.

It should be noted that kicking

complementaupstairs in this way does not change anything
fundamental in our semantic analysis. The rule which transforms complements

'old style' into complement terms, i.e.

expressions of category t/(t/t) = CT, is as follows:
(S:CTF)

If

(T:CTF)

If j'm

p 6 Pt' then FCTFW}
9', then FCTF(O)

E PCT
a lR[R(a)(Aap')]

where R is a variable of type <s,<<s,<s,t>>,t>>

The reason to keep the intexmediary stage of

*xpressions of

category t, is that they are needed as input for a rule
which quantifies terms into complements

(see section 4.3).

The syntactic rule is a category changing rule. The
translation rule shows that the complement term formed from
a complement 9 denotes the set of properties of the
propositional concept expressed by O. Complement-embedding

verbs are now of a higher level toc,.of course. They are
expressions of category IV/CT. The complement-embedding rule
remains a simple rule of functional application. Sentence
(8)

of section 3.1

is now analyzed as follows:
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(59)

John knows whether Mary_walks, t
know(a)(Aaj,AaAR[R(a)(Aalilwa1k*(a}(m)=wa1k*(i)(mLDl)

John, T

know whether Mary walks, IV

AP[P(a)(Xaj)]

knowta)(AaAR[R{a)(Aali[walk*(al(m)

= wa1k*(i)(m)1)])
know, IV/CT

whether Mary walks, CT

know(a)

AR[R(a)(AaAi[walk*(a)(m)

whether Mary walks,

= walk*(i)(m)])]

3

Ai[wa1k*(a)(m) = walk*(i)[m)]
(59)

expresses that an intensional relation of knowing holds

between an individual concept and the intension of a set of
preperties of a propositional concept. The following meaning
postulate reduces this high-level intensional relation into
a low-level extensional one, i.e. to a relation between an
individual and a proposition.

(MP:IV/CT-E)

anvxvnv1[6(1l(x,R)
= {R(i)(lilr[M(i)(X(i),r(ilJ])]:
M is a variable of type <s,<<3,t>,<e,t>>>;
x of type <s,e>; R of type
<s,<<s,<<s,<s,t>?,t>>,t>>:i type s; r of
type <s,<s,t>> and 6 is the translation
of know, tell, etc.

The substar notation convention is now extended as follows:

(sue) 5, = lilplu[6(i)(Aiu,AiAR[R(i)(lip)1)Iv
p is a.variable of type <s,t>; u of type e; R of
type <s,<<s,<s,t>>,t>>; p of type <s,t>

Combiﬁing
is valid:

(MPzIV/CT-E) with (SNC) one can prove that (60)
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(60} Vi[6(i)(x,RJ = (R(i)[iiAr[6*(i)(x(i),r(i))])]
Applying (60), we get the following reduced translation of

(59):
(59') know*(a)(j,ii[walk*(a)(m)

= wa1k*(i)(m)1}

This is exactly the same result as we obtained in our lowlevel analysis. For those verbs, such as wonder, which are
extensional in subject position, but intensional in object
position, we propose the following meaning postulate which
reduces the high-level intensional relation expressed by
these verbs to a low-level intensional one.

(MP:IV/CT~I] HNvaRVi[6(i)(x.R) =

R(i){AiArIN(1)(x(i).r)))],
N is a variable of type <s,<<s,<s,t>>,<e,t>>
Further, we introduce the following notation convention:
(CNC)

5+ =Xikrku[6(i)(liu,kilR[R{i)(r)1)]

Combining (Mlev/CT-I) with (CNC) one can prove that (61) is
valid:

(61) Vi[6(i)(x,R) = R(i)(Ailr[6+(i)(x(i),r)])]
Given (61)

the following is the reduced translation of Bill

wonders whether Mary'walks:

(62) wonder+(a)(b.1aiitwalk*(a)(m).= walk*(i)(m)])
5.3. Qomplement coordination
Let us now turn to complement coordinatiOn, which
necessitates this move to the complement term level

(we
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restrict ourselves to conjunction, the.rule for disjunction
is completely analogous):
(S:CTCO)

If E, 9 E PCT' then-Z and e E PCT

(T:C‘1‘CO} If- 2, 9 ~- Z',e',then iggd 9 n- AR-[E' (R) A 6'{R)]
These rules can be illustrated by considering the derivation
of the three types of complements
(a‘) whether

(a),

(b)

and (c):

l¢ and W}, CT

XR[R(a)(Aali[(¢/a/ A w/a/l = (¢/i/ A w/i/)]}]

whether (¢ and w), t
li[[¢/a/ A w/a/) = l¢/i/ A ¢/i/)]
(b') whether ¢ and whether w, CT

AR[R(a)[AaAi[¢/a/ = ¢/i/]) A R(a)(xaxit¢/a/ = w/i/III

whether 9, CT

whether 9, CT

AR[R(a)(lali[¢/a/=¢/i/]!].

ialaca)(haliEw/a/=¢/a/131

whether 9, t

whether 9, t

li[¢/a/ = ¢/i/]

liLw/a/ = W/i/l

(c') whether ¢ or w, CT
XR[R(a)(kaAi[(¢/a/ = ¢/i/)

whe

A

(W/a/ = ¢/i/)JJ]

er ¢‘or_y, E

Ai[(¢/a/ = ¢/§/) A (w/a/ = ¢/1/}]
It can be proved that the complement terms
(0')

(a'),

(b') and

denote different sets of properties of propositional
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concepts. Sentences of the form (44)

and (45)

are now

translated as follows:
(44') Bill wonders whether (Q_and w), t

wonder(a)(lab,AaxR[R(a)(AaAi[(¢/a/ A ¢/a/)=
(¢/1/ A w/i/Jllll
(45') Bill wonders whether ¢ and whether m, t

wonder(a)(xab,AaAR[R(a)(AaAi[¢/a/ = ¢/i/])
A R(aHAainw/a/ = Wi/lll)
If we apply (MP:IV/CT-I)

to these translations, we get the

following results:

(44") wonder+(a)(b.kaki[(¢/a/ A ¢/a/) = {¢/i/ A ¢li/11)

(45") wonder+(a}(b.kaxi[d>/a/ = ¢/i/})
A wonder+(a)(b.lalil¢/a/ = Wi/ll
Of course,
(46)

(45")

is also the translation of

Bill wonders whether

(46):

q)and Bill wonders whether ¢

This illustrates that complement-embedding verbs distribute
over a conjunction of complements, but the fact that (44”)
does not imply (45")

shows that they do not distribute over a

conjunctive complement.
The difference between (44")

and (45“) can also be

illustrated using the following meaning postulate:

(MP=INQ) vxvrvi[ 6(1) (xIr) + ‘l know*(i) (x,r(i))1
where 6 is wondery, investigate+, ask+, etc.
Given (MP:INQ}, which captures a central part of the meaning
of inquisitive verbs,

(44") and (45”)

imply (63)

and (64)

respectively:

(63)

‘lknow*(al(b,}i[(¢/a/ A W/aﬂ = (¢/i/ A Wi/H}

(64)

‘Iknowﬁal (b. 11 [Wa/ = Wi/ ]) A
1 know*(a)(b,li[¢/a/ = w/i/ll
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Using the same meaning postulate we can also illustrate the
difference between (47)
implies

(65), whereas

and

(48)

[48). Using (MPzINQ),
implies

(47)

(64):

(65)'Tknow*(a)(bali[(¢/a/ = ¢/i/) A (w/a/ = ¢/i/)1l
One might think that not just (65), but also the stronger
(64)

follows from (47). This is, however, again a matter

involving implicatures. Although (64)
of

is not an implication

(47), it is an implication of (48). And, as we have seen

above,

(48)

in its turn follows from (47) on the assumption

of the truth of the implicature that exactly one of the
alternatives holds. But that means that (64)
(47)

follows from

too, if this implicature is true.

To sum up, treating complement coordination like we do
enables us to account for the difference in meaning between
(a),

(b) and (c). The facts discussed above show that (45)

implies (47) which in its turn implies (44). An interesting
fact to note is that in this respect too there is a
difference between intensional and extensional complement
embedding verbs. Consider (66)-(68):
(66)

Bill wonders whether John walks and Mary walks

(67) Bill knows whether John walks and whether Mary walks
(68)

Bill knows whether John walks or Mary walks

It turns out that
imply

(67) and (68) are equivalent and that both

(66]. The equivalence of (67)

and (68) may at first

sight seem counterintuitive since there are clearly
differences between them. However, as we argued above, in:
section 1.7, these differences do not concern truth
conditional aspects of meaning, but are of a pragmatic
nature.

6. Two loose ends and one speculative remark

6.1. A scOpe ambiguity in wh-complements

In.this section we will show how a certain type of scope
ambiguity can be accounted for in our analysis. A prime
example is the ambiguity of sentence (69), extensively

discussed in Karttunen and Peters (1980):
(69}

Bill wonders which professor recommends each
candidate

In order to facilitate the exposition we will discuss a

simpler sentence,

(70), and return to (69) at the end of

this section:
(70)

Bill wonders whom everyone loves

Following Karttunen and Peters we claim that (70) has three
different readings. Two of them,

(70a)

and (70b), can be

obtained in a straightforward way with the rules already
available:

(70a) wonder+(a)(b,Aali[Av[Vu[love*(al(u.v)]]

= Aleu[love*[i)(u'V)]]])
'Bill wenders who is loves by everyone'

(70b) Vufwonder+(a)(b,laii[ivflove*(a)(u,v)]
= Av[love*(i)(u,v)]])]
'For each person Bill wonders who is loved by that
person'
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(70a)

can be obtained by direct

construction,

(70b)

by

quantifying everyone into the sentence Bill wonder whom heo
loves. Given (MP:INQ),

(70b)

implies that for each person

Bill does not know who is loved by that person. This predicts
that the following is a contradiction:
(71)

Bill knows that Suzy loves only John, but he still
wonders whom

everyone loves

Following Karttunen and Peters we assume that (71)
necessarily false. This means that

(70)

is not

also has a reading

which has a weaker implication than (70b), viz. that Bill
doesn't

know for each person who is loved by that person.

The obvious way to try to obtain readings like this is to
quantify terms not only into sentences but also into
complements. For this purpose we add the-following rule:
(S:QC)

If a E PT’

(TzQC)

If a, p a c',p', then

0 € Pf, then FQN,n{a'p}

6 PE

FQc’nta,p) a Aita'tlaixn[0'(i)])]
r“—-ovv.

follows:

(70c)

Bill wanders whom everyone loves, t
wonder+(a)(b,lali[Vu[lv[love*(a)(u,v)]

iv[love*(il(u,V)]1])

t

l
t
I

whOm everyone loves,

.-

t

iiIVu[Av[love,(a)(u,v)]

iv[love*(il(upv)]1]

everyone, T

‘whom hee'loves, t

APIVxPIa)(x)]

ii[ly[love(a)(xo,y)] =
ly[love(i)(xo,y)]]

“—9
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Universal quantification semantically amounts to a (possibly
infinite) conjunction.

Suppose we are dealing with finite

cases so that we can write these conjunctions down.
of course not an essential restriction.)

are equivalent to the conjunctions (70)

Then

(70)

(This is
(a)(b)(c)

(a')(b')(c')

(in which d1....,dn name all the individuals):

(70a') wonder+(a)(b,AaAi[AV[10VB*(a}(d1'V)
A ... A love;(a)(dn,vll
= Av[love*(i)(di,v)

‘

A ... A love*(i)(dn,v)]])

(70b‘) wonder+(a)(b,AaAi[Av[love*(a)(d1,v)]
= Av[love*(i)(d1,v)]])
A ... A wonder+(a)(b,laki[iv[love‘(a)(dn,vu

= lv[love*(i)(dn,V)1])
(70c') wonder+(a)(b,lali[(lv[love*(al(d1,v)]

= AvElove*(i)(d1,v)])
A ... A (lvElove*(a)(dnaV)l
= Av[love*(i)(dn,v)])])
It can be proved that (7061') , (70b') and (700') express different
.propositions. In connection with this, it may be useful to

point at the corxe5pondence between (7Ga’) and conjunctive
complements, between (70b') and conjunction of complements,
and between (70c')

and alternative complements.

The implications resulting from application of
to

(70)

(a) (b) (c)

(MleNQ)

reflect the intuitions about the

differences between the three readings of (70):

(70a") ‘lknow*(a)(b,li[Av[Vu1[love*(a) (u,v)]]
= AVIVuIlove*(i)(u,v)]1]
(70b") Vu[_lknow*(a)(b,Ai[lv[1ove*(a)(u,v)]I

= Avllove*(il(u,v)]])]
(70c")'1know*(a)(b,li[Vu[iv[love*(a)(u,v)]

= Av[love*(i)(u:V)]]])
It is interesting to note that, like in section 5.3 and of
course for the same reasons, there is a difference between
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extensional and intensional complement embedding verbs. If
the matrix verb is extensional the
into the

(c)-reading collapses

(b)-reading. This result is in accordance with the

fact that

(71), in contrast with sentence (70) has only two

readings:
(71)

Bill knows whom everyone loves

The results cf quantifying into the sentence and the
complement respectively are:
(71b) Vu[know*[a)(b,li[iv[love*(a)(u,v)]

= Avllove*(i)(u,V)]])1
(71c) know*(a)(b,li[Vu[iv[love*(a)(u,v)]
= Av[love*(i)(u,v)111)
We leave it to the reader to verify that

(71b)

and (71c)

are

indeed equivalent, stressing the fact that this equivalence
is essentially due to the fact that (71b) and (71c) concern
relations between individuals and prOpositions, and not, as

(70b) and (70c) do, relations between individuals and
nrnhnow' 4- <1 n“: 'l

rh vrvamvn—vﬁnuﬁ

nnnnnn

Uvﬁﬁv‘ﬁr

This difference between extensional and intensional
complement embedding verbs also accounts for the fact that
(72)

is equivalent with (73)

and with (74)

on the reading

where everyone has widest scope (but see the remarks in
sections 1.5 and 3.4), whereas
(76)

(75)

is not equivalent with

(nor with (77) on the reading with evegyone having

widest sc0pe):
(72)

Bill knows who walks

(73)

0f everyone, Bill knows whether he/She walks

(74)

Bill knows whether everyone walks

(75)

Bill wonders who walks

(76)

Of everyone, Bill wonders whether he/she walks

(77)

Bill wonders whether everyone walks
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Notice that despite the
(78) and (79)

equivalence of

(72) and (73),

need not be equivalent:

(78]

Bill knows which man walks

(79)

0f every man, Bill knows whether he walks

(78)

and

(79)

Analogously,

are equivalent only if

{80), but (82)
only if

(82)

(78)

is read de re.

(70), on its reading (70c), is equivalent to
is equivalent to (81), on its third reading,

is read de re:

(70)

Bill wonders whom everyone loves

(80)

Bill wonders whom who loves

(81)

Bill wonders whom every man loves

(82)

Bill wonders whom which man loves

This means that quantifying a term into a complement always
results in a de re reading of the common noun contained in
the term (if any). So our approach predicts that (69)

is

equivalent to one reading of (83), viz. the one in which

which candidate is read de re:
(69)

Bill wonders which professor recommends each
candidate

(83)

Bill wonders which professor recommends which
candidate

Whether this is a completely satisfactory result is, to be
honest,

beyond the scope of our

intuitions.

6.2. Whecomplements in an extension of IL
In section 2.5 we said that one can get a long way in the
analysis of complements by adding a new intensional operator
to IL. As a matter of fact, one could come quite as far as
the end of section 5, since the phenomena that resist an
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adequate treatment in such an intensional language are
phenomena like those discussed in the previOUS section 6.1.
The new operator, called A, can be introduced in IL as
follows:

(i)

If a 6 MEa'

then Au

6 ME<s,t>

[AalM,k,g is that p e {0,1}I such that for
every 1 E I: p(i) = 1 iff [a]M,k,g = E”]M,1,g
With the aid of A, the translations of the complement
formation rules discussed in section 3 can be formulated as
follows:
(T:THC’)

If ch as ¢', then that ¢~“¢'

(T:WHC')

If ¢ ~ ¢’, then whether e a A¢'

(T:WHC.)

If

¢1'oo-'¢n

whether

I'd

¢1,_2£

¢1'i...'¢;1'

...,

9;

then

¢n "

AipD’p A [p = “42.; v
(T:CCF')

v

p = "1351]

If x a x', then FCCth) a Ax‘

The phenomena that cause this approach to fail have in
common that their treatment requires the possibility to
quantify terms into complements. An example of such a
phenomenon is the

'third reading' of sentence

(20),

mentioned in section 6.1. Another example is the reading of
{84):
(84)

John will tell whether every president walks

in which the term every president has narrow scope with
respect to the tense, but wide SCOpe with respect to the
complement. On this reading (84)

is true if at some time in

the future John tells of every individual which at that time
is a president whether he or she walks or not.
In order to obtain these readings, we need to be able to
quantify terms into complements. This rule of quantification
(S:QC] and its translation rule (T:QC) were stated in

section 6.1:

{R:QC)

If a 6 PT' and p 6 PE' then FQC,n(a'p)

{T:QC)

If a,p n a',p', then

6 PE

Foc,n‘°'9’ a Aita'ilaxanO'ti)1}l
The difficulty in formulating a translation rule in IL + A
is that we cannot express the equivalent of p'(i}. We can
only express the equivalent of p'(a), namely Vp'.

(Notice

that "AC! expresses the proposition that is true at every
index.)

In IL + A we could only arrive at the translation

rule:
0

'

{T000 )

If 0'10

II

a'lp't

then FQC,n(a’p)

”A.

[a'(

*

lxnb'p

I

1)]

If w' is of the form As, the resulting expression denotes a
proposition that holds true at every index, instead of
denoting a preposition in the required index dependent way.

6.3. Remark on the semantics of direct questions
At the beginning of this paper, we expressed the hope that
an adequate semantics of wh-complements might give a clue to
the semantics of direct questions as well. At first sight,
it seems that little or nothing speaks against simply
associating direct questions with the same semantic objects
we associated wh-complements with. An objection that might
come to mind is this. Suppose ¢ is true. Then the direct
questions Does John know whether ¢? and Does John know
that‘¢? denote the same proPOSition. Wouldn't this mean

Q

that asking the first question comes to the same thing as
asking the second one? No, no more than that asserting a
declarative sentence ¢ comes to the same thing as asserting
a declarative sentence ¢ in case ¢ and ¢ happen to have the
same truth value. Although the denotations of the two
questions are the same, their senses still are different.
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Another interesting issue is to what extent we could
consider the proposition denoted by a question to be the
proposition expressed by an answer to it. At first sight,
it seems to make a good deal of sense to say that the
proposition denoted by a question at a given index,

is the

proposition expressed by a true answer to that question at
that index, and that hence the sense of a question could be
described as a function from indices to true answers.
However, things are more complicated. Compare the following
sentences:
(85}

Who won the Tour de France in 1980?

(86]

Joop Zoetemelk won the Tour de France in 1980

(87]

The one who ended second in

1979 won the Tour de

France in 1980
Of oourse,(86)
cases

is a true answer to

(85]. However, in many

{87) counts as a true answer as well. But it cannot be

the case that both (86)

and

denoted by (85], since (86)

(87)

express the proposition

and {87} clearly express

different propositions. In our analysis,
proposition denoted by

(86) expresses the

(85]. In order to grant (87)

the

status of answerhood as well, one would need some property,
in between ’denoting the same truth value' and 'expressing
the same proposition', which {86}

and (87)

share. Such a

property requires something in between truth values and
possible worlds. It could very well be that the notion of
possible fact, in the sense of Veltman (1981}, is what is
needed.

One might then take a declarative sentence to be an

answer to a question iff the possible fact expressed by the
sentence is in some way related to the proposition denoted
by the question. Then (86) and [87) would both qualify as
answers to (85), since although they do not express the same
proposition they do presumably express the same possible
fact.

It shOuld be noted that this would not involve a change

in the semantics of questions, it would be a refinement of
the semantics needed for a Satisfactory account of the
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property of answerhood (and probably of many other things
besides).
So, we conclude that it is misleading to interpret the
proposition denoted by a question as the unique true answer
to it.21 Both (86)

and

(87)

should count as answers to

In fact, we believe that (86)

[85}.

should not even be granted a

special status, even though it expresses the same
proposition as

(85) actually denotes. For there are

situations in which

(87)

is a better answer to

example by being more informative, than (86)

(85), for

is. In our

opinion, this holds quite generally. Within the semantic
limits set by the denotation of a question, what counts as
a good answer is determined by pragmatic factors.

These

concern, among other things, the information available to
the bearer, the information of the speaker about the
information of the hearer, etc.22
Pragmatic considerations again are all important in the
following example:
(88)

Where can one buy Italian newspapers?

(89)

At the Centraal Station (one can buy Italian

(90)

At the Atheneum Newscentre (one can buy Italian

newspapers)
neWSpapersl

Clearly, there are situations in which each of (89) and
(90)

on its own constitutes a proper answer to (88]. But

the propositions expressed by (89) and (90) are only part
of

(entailments of)

the proposition denoted by (88). Some

have taken this to show that questions are ambiguous
between an existential
(exhaustive)

(examplificatory) and a universal

reading. This runs counter to the exhaustive-

ness, even to the lowest degree, which we ascribe to whcomplements. Like Karttunen, we feel that again this is a
pragmatic rather than a semantic phenomenon. Whether a
question asks for a complete answer or for an incomplete
one, depends on the needs of the one asking it. For example,
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(88) when asked by an Italian tourist is properly answered,
at least in most cases, by indicating one place where
Italian newspapers are sold: what the tourist wants is a
newspaper.

(This does not mean that (89)

and (90}

in every

such situation are equally good; other pragmatic factors,
such as the acquaintance of the questioner with the various
locations, etc. may be involved.) But when

(88)

is asked by

someone who is interested in setting up a distribution network in Amsterdam for foreigh newspapers, clearly an
exhaustive answer to

(88)

is called for. So again, what

counts as an answer is determined by pragmatic factors within
the limits set by the semantics of the question.
Of course,

these are just a few,

rather speculative

remarks, and a lot more has been (and still should be)

said

on these matters. But they seem to lead us to the conclusion
that no semantic theory on its own can be expected to
provide a.satisfactory account of question-answer relations.
Evidently, a pragmatic theory is called for. However, such a
theory should be based on an adequate semantic theory. It is
our hope that the semantic theory of wh-complements developed
in this paper contributes to the survey of the semantic Space
within which pragmatic factors determine the question-answer
relationship.

Notes

Part of the material presented in this paper appeared as
G:&S 1981. We would like to thank Renate Bartsch, Elisabet
Engdahl, Roland Hausser, Fred Landman, Alice ter Meulen,
Ieke Moerdijk, Zeno Swijtink, Henk Verkuyl, and in
aparticular Johan van Benthem, Theo Janssen, Lauri Karttunen
and the anonymous refereeszniLinguistics'and‘PhilosOPhy for
their comments and criticisms on eaflier versions, which
have led to many improvements.
We are told by one of the referees that David Lewis has
developed a similar idea concerning whether-complements in
an unpublished paper. We have not seen the paper, therefore
we are unable to draw a comparison.
[Added in proof: In the meantime we have obtained a copy
of a recent version of Lewis' 1974 note. which under the
title"Whether' report is to appear in a Festschrift of
which the publication data are not knowntx>us. In this paper:
Lewis discusses the index dependent character of whethercomplements and proposes an analysis in terms of double
indexing. We cannot argue for it here,'but we feel that
Lewis' analysis, in which whether—complements are taken to
be expressions of sentence type, is less natural and less
general than ours. in which they are considered to denote
propositions. In particular, by taking the sense of
complements to be propositional concepts, our analysis
solves the problems with intensional (see section 1.3)
complement embedding verbs which Lewis' proposal runs intoJ
In order to avoid terminological confusion, let us pointcnn:
that the way we use the terms 'extensional' and 'intensional'
here, is a generalization of the terminology used in PTQ
which does not fully conform to the traditional use. So,
know is extensional in our sense of the term since it
operates on the denotation of the complement that is its
argument. But it is intensional in the traditional sense
since the denotation of a complement is an intensional
entity, viz. a proposition.
If their conclusionsare read de re, these arguments are
valid. If their conclusions are read de dicto, however,
they are not. It turns out that the combination of treating
proper names as rigid designators and verbs such as know as
relations between individuals and propositions does notnmke
it possible to distinguish a de dicto reading of the
conclusions of these arguments. This is not correct, it
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should be possible to distinguish a de dicto reading of
these sentences, while maintaining a rigid designator view
of the proper names at the same time.
Complements of this form are ambiguous betweeneumalternative
and a yes/no reading. The latter might be indicated as
whether (9 or w). In section 3.1 we show how this ambiguity
is accounted for. In (Ix) the alternative reading is meant.
That this is so, can be seen from the fact that the same
phenomenon can be observed with other types of sentences.
For example, it is not unreasonable to distinguish between
a de dicto and a de re reading of the sentence John believes
that everyone walks. Its de re reading would be true iff

John believes of every individual that is in the domain of

discourse that he/she walks, whereas its de dicto reading
would be true iff John believes of every individual that
according to him is in the domain of discourse that he/she
walks. Yet within a possible world semantics, this
distinction can be made only if one allows for varying
domains in some sense. Since we are dealing here with a
general problem of the semantics of propositional attitudes
within an intensional framework, and not with a problem that
is specific to finding a correct semantics for wh—
complements, and since this paper is about the latter and
not about the former, we will not try to solve it here.
Karttunen discusses argument (X). His reasons for not
accepting (X) as valid accord with our remarks in the
previous section on the type of situations that can give
rise to counterexamples against (x). However, unlike
Karttunen, we do not interpret the possibility of counterexamples as an argument against strong exhaustiveness.
For a proposal which makes it possible to consider
infinitival complements to be proposition denoting
expressions as well, see G 8: S 1979.
There still remains the verb know which takes NP's as in
John knows Mary. An argument in favour of regarding this
verb to be different from the one taking complements might
be that in such languages as German and Dutch the difference
is lexicalized. 0n the other hand, in a sentence like John
knows Mary's phone number, the verb know seems to be quite
like the complement taking know in many respects. (See also
note 10.)
As a matter of fact, Karttunen argues against Hintikka's
analysis (in Hintikka, 1976) by pointing out that John
wonders who came cannot be paraphrased, as Hintikka would
have it, as 52! person is such that if he came then John
wonders that he came. Unlike such verbs.as guess and matter,
wonder seems to be a truly ambiguous lexical item [in other
languages, e.g. in Dutch, the difference in meaning is
lexicalized). What arguments like the one used in the text
and the one used by Karttunen in our opinion really show is
that there is an essential difference between extensional
and intensional complement embedding verbs, and that

159

Hintikka's analysis fails for the intensional ones.
10. The possibility of constructing these pr0position denoting
expressions from expressions a of arbitrary type is quite
interesting also in view of sentences like John knows Mary's
phone number, mentioned in note 8. If we simply apply
procedure [5) with the translation of the term Mar ‘5 hone
number substituded for G/a/ we seem to obtain e xactly the
proposition John needs to know if he is to know Mary's
phone number. The point was brought to Our attention by
Barbara Partee.
11. Notice that in PTQ complements are in fact taken to be of
category t..When embedded under complement taking verbs, we
semantically apply the interpretation of the verb to the
sense of the complement. This makes that proposition
denoting expressions do occur in PTQ translations. Because
of this, one might think that the new category t is superfluous. But it is not, since we want Complements to denote
propositions and to have propositional concepts as their
sense.
12. For those who find it unbearable, c.q. unnatural, that the
translation of whether ¢ or w does not contain a disjunction,
we present the following equivalent alternative:
(T:WHC')

Xi[lp[p(a)

A [p = Aa¢'

v ... v p = Aa¢£l1

= Ap[p(i} A [p = Aa¢; v ... v p = ka¢5 1]]

13; For those complement embedding verbs for which

(MPzIV/t) is
not defined (i.e. the intensional ones), (11) holds trivially in case they are combined with a that-complement, since
the sense of a that-complement is a constant propositional

concept.

14. As (12) shows, whether-complements resemble if then else
statements of certain programming languages. In Janssen
(1980a) the latter are used as counterexamples to the
validity of cap-cup elimination in IL. It seems that whcomplements are natural language counterexamples. If p
translates a wh-complement, then Aa(p(a]) # O. i.e. “'0 f D.
15. Engdahl in Engdahl (1980) presents a modification of
Karttunen's framework in which a kind of de dicto readings
can be obtained by means of a special storage mechanism.
However, it turns out that, in order to obtain correct
results, restrictions on the order of quantification of
ordinary terms and wh—terms are necessary. But this means
that in her framework too, a special level of analysis in
between sentences and complements has to be distinguished.
16. Notice that condition (ii) allows the derivation of
from {1), though it blocks (i)(b):

(i)(a)
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(i)

The manRCIwhotIWHTI

(i)

(a) A1°3[whomt the manRCEwho

(i)

(b)

t[WHTE

]loves him011kisses him

]loves himllkisses

0

WHTl 111

*AB[whomt[the manRC[who

t[WHTE ]lovesTi ]llkissesWHTI 1]]
Structures like (i)(a) are not generally considered to be
well formed. These are problematic cases having to do with
cross~over phenomena, which are not dealt with here and
which, to our knowledge, present a problem to any account
of wh-constructions.
17; Of course, there is more to the antecedent-anaphor relation
than c-command (see Landman and Moerdijk (1981) for an
extensive discussion within the Montague framework}. In the
case discussed here, a consequence of using c-command and
wh-reconstruction is that (i):
(i) Which picture that John saw, he likes best

cannot be obtained with coreferentiality of John and he.
How these and related problems are to be solved, is quite
unclear.
18. It is sometimes claimed, e.g. in Engdahl (1980), that a
structure like (35a) has to be ambiguous, since the
related direct question allows for two different kinds of
answers: functional ones like his last, and pair-list ones
like: Getter. 'Mei'; Kouwenaar, 'Elba'; Gerhardt, 'In
tekenen'. For a long time we have thought, following
Benett (1979), that functional readings could be regarded as
a kind of shorthand for pair—list ones, and that only the
latter would have to be accounted for in the semantics.
However, in view of Engdahl's arguments and in view of such
expressions as (i) and (iii:
(i)
(ii)

which woman no man loves
which woman few men love

which do not have a pair-list reading, but only a functional
one (beside the direct reading), we are convinced now that
functional readings are independent of pair—list ones.
Moreover, they do not only occur with structures like (35a),
but as (i) and (ii) show, are a quite general phenomenon.
In G8‘S 1983 we propose to analyze functional readings by
means of Skolem~functions. Abstract (35a) for example is
then translated as (35a') and (i) as (i'):

(35)

(a') lfqulpoem—of*(a)(u,f(u))]

(i')

lf[Vu[woman*(a)(f(u))]

A Vu[poet*(a)(u) a like-best*(a)(u,f(u))]]

A Vu[man*(a)[u) «‘1 love*(a)(u,f(u])]]]

In these formulas f is a variable ranging over functions
from individuals to individuals. Complements are formed from
these expressions in the usual way.
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19.

Our notion of wh-reconstruction thus serves syntactical
purposes only. In this respect it seems to differ from
related notions, e.g. the one preposed in van Riemsdijk and
Williams (1980), where it plays a role in establishing the
logical form of wh-constructions.

20. Actually clause

(i)

in

(S:ABB,4) may be a bit too strict,

since who loves whom and kisses him is well-formed,but

cannot bé_3erived here.
21. Belnap calls this 'the unique answer fallacy' (see Belnap,
1982). We agree with him that it is a mistake to think that
every question has in every situation a unique true answer.
But we have a different diagnosis as to how and where this
has to be accounted for. We cannot do justice here to the
many interesting arguments Belnap puts forward, but as will
become clear from what follows, we feel that there is far
more pragmatics between questions and answers than is
accounted for in Belnap's theory.
22. A framework in which this kind of information of language
users can be formally represented can be found in G a S
(1980) and Van Emde Boas et a1. (1981}.
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0.

Introduction

This paper discusses a particular problem in the analysis of
questions: the proper account of what we will call the
'functional' reading of questions. The analysis we will
prepose is a

further refinement of an analysis of questions

in the framework of Montague Grammar which we have presented
elsewhere

(see Gsss 1981b,

1982). Although we will make use of

that analysis at some points' the contents of this paper will
pretty much stand on their own.
Our interest in the problem of functional readings of
questions was raised by Elisabet Engdahl's discussion of it
in her dissertation

(Engdahl 1980}. To our knowledge, she

was the first to discuss this phenomenon in any detail.
The notion of connectedness, though not treated explicitly, comes in at several points. The connectedness of questions
and answers is used as a heuristic means in

the analysis of

questions. This in its turn may eventually contribute to an
account of the question-answer relationship itself, which
can be regarded as one of the fundamental types of connected
discourse. Furthermore, some of the constructions which we
will discuss exhibit an interesting kind of binding pattern,
being a form of connectedness at sentence level. Lastly, the
phenomenon of functional readings is, we will argue, also to
be observed with certain kinds of indicative sentences, as
appears from the various ways in which such sentences can be
continued in a larger discourse. Here connectedness at
discourse level comes in again.
The particular problem we want to discuss in this paper
concerns questions like (1)
answers of type

(a),

(b)

and {2)

and (c):
167

in connection with
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(1) Which woman does every man love?

(a) Mary

undéuimax mm}

1b) John loves Mary, Bill loves Suzy, ...
{paoriiat¢nuuwAl
(c) His mother
[ﬁancuomﬂ amwul
(2) Which of his relatives does every man love?

la} *Mary
(b)

John loves
sister)

(his wife) Mary, Bill loves (his

Suzy,

...

(0) His mother
With respect to these examples, two facts call Our
attention. First of all, a question like (1)

allows for

three different types of answers. The first type is an

answer like (a), which specifies a particular individual
that is the woman that is universally IOVed by the men. This
we call

an individual answer1. The second type of answer is

exemplified by (b): it gives a list of all pairs of men and
women such that the man loves the woman. This we call a pairlist answer. Answers of the third type

(c), finally, specify a

function, in this case one which for every man x, when
applied to x gives the woman x loves as value. Answers such
as

(c)

are the ones we are interested in here. We will refer

to them as functional answers. The main points to be
discussed are whether functional answers are a separate type
of answers, and if so how this can be accounted for in the
analysis of questions.
The second fact concerning the examples given above that
we want to point out is that a question like

(2) allows for

only two types of answers: pair-list answers such as
functional ones such as

(b) and

(c). An individual answer like

is excludedz. Question (2)

differs from (1)

(a)

in that the

wh-term whiCh of his relatives contains a pronoun, his, that
seems to be bound by the term'every man. Not in all cases,

however, this binding relation is of the usual.sort, as we
shall see below.
Before turning to the main topic of this paper, an
account of functional answers, we will first say a few words
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about the difference between

individual.answers.and

pair-list answers.

1. Scope-ambiguities‘in‘questions
An obvious way to deal with the difference between individual
answers and pair-list answers is to relate them to different
readings of a question like (1). These readings can be
accounted for in terms of a scope-ambiquity. The reading
corresponding to the individual answer is the one in which
the wh-term which woman has wide scope with respect to the
quantified term every man. The reading corresponding to the
pair-list answer is the one where every man has wide scope
over which woman. These two readings of (1} can be
paraphrased as

(1a)

and (1b}

respectively:

(1a) Which woman is such that every man loves her?
(1b)

For every man, which woman does he love?

If an account along these lines is to work, two conditions

have to be fulfilled. First, wh-terms have to be treated as
scope—bearing elements, just as normal quantified terms.
Second, questions have to be derivable in (at least)

two

different ways.
In the analysis developed in G as 1981b,

1982, these two

conditions are fulfilled as far as wh-complements, i.e.
indirect questions, are concerned.

In the present paper we

will assume that at least as far as the problems we want to
discuss here are concerned, the semantics of indirect and
direct questions is the same. Therefore, we feel free to
analyse direct questions gig their indirect counterparts.
our analysis is carried out within the framework of a
modified Mentague grammar.

Syntactically the grammar is

enriched with an account of constituent structure, more or
less.along thelines pointed but by Partee (see Partee 1973,
1979). As.for the semantics, the usual logical language of
intensional type theory is replaced by a language of two-
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sorted type theory.

In this language explicit.re£erence to

and quantification over indices is allowed. What.necessitates
this change of translation medium is explained in C:&S 1982,
section 6.2.
The main features of our syntactic analysis of constituent
questions are the following. We start with a sentence with
one of more free term variables PRO“, PROk,
of these variables,

...

Choosing one

say PROn, the sentence is transformed

into a so—called.ahwamct by 'preposing' a wh-term and
replacing certain occurrences of PROn by a trace, and others,
if any, by suitable anaphoric pronouns. What happens with an
occurrence of PR0n depends on its structural position in the
original sentence. Next other wh-terms may be introduced,
choosing other variables, by a similar process. After that,
the abstract is transformed into a wh-complement by a
category changing rule.
Semantically, we regard questions as proposition denoting
expressions. Of particular importance is the index dependent
character we ascribe to the denotation of questions. Which
pr0position a question denotes at an index depends on what

is the case at that index. Loosely speaking, the proposition
denoted by a

question at some index is the true exhaustive

answer to that question at that index.
Let us illustrate these general remarks by considering a
concrete analysistzee;p1us translation of
corresponding to)

question (1):4

(the wh—Complement
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<3)
gimtmimmtmj 1 SLTLDET'Leverylmlmanl 11v! Iv{1mg}WI 1 1.] 1
mtmtm CNtxman] ]S[T[Dm[every1m[mnl INLWIIO‘zeslmTE .1111
CNIwrmanI

SLTIDETLevexylmlmanlJﬁtwnovesmmolm
Ttmteverylmlmnn

Ivtwumthpnoln

Mleveryl

ﬁLlove]

when]

TLPIOII

AiﬂxEmMa) (x) AWI M(a) (y) ilove(a) {yam} =
Xx[wman(i} (x) AVyL manu) (y) elovelil (yyxnll
lxlwmanta) (x) AVylnanta} (y) 410ve(a) (Y'XHJ
mm)

Vyimantal (y) elove(a) (y.x1)]

APc/ymanta) (y) ->P(a) (yn

/\

AQAPVy[Q(a)(y)-7P{a)(yll

manta)

love-(au

love(a)

[P(a] (x1) 1)

AP[P(a)(x1ll

The abstract which woman evety_gan loves is constructed from
the common noun woman and the sentential structure every man
loves PR01.

In this process the wh-term which woman is formed

and 'preposedf. The occurrence of £391 is replaced by a
wh-trace,

i.e. an empty node labelled WHT. What.semantica11y

corresponds to this process of abstract formation is
A-abstraction over the free variable which occurs in the
translation of the syntactic variable PRO1. This makes
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wh-terms scope—bearing elements. In.the.struCture given

above, the scope of which woman includes the universal
quantifier in the translation of evegy ma . The translation
of the entire abstract denotes at an index i the set of women):
such that for every man y at i, y loves x at.i. The abstract
is transformed intb a proposition denoting complement. The
distinction between abstracts and complements is not needed
for syntactic Purposes, but is semantically motivated. Since
the distinction is not essential to the problems discussed in
this paper, we will not motivate it here, but refer the
reader to G 8. S 1982. The complement which woman every man
loves denotes at an indexa the proposition which holds at
precisely those indices 1 in which the set of women who are
loved by every man is the same as at a. If at an index a Mary
is the only woman whom is universally loved by the men, then
the complement denotes at a the proposition that Mary, and
only Mary, is loved by every man. In that situation, the

answer gggy would be the 'true. complete answer' to question
{1). On this reading the question can be answered by what we
have called an individual answer. We therefore call this

reading of question (1) its individud 4W9.
So, the first condition for questions to exhibit a scope
ambiguity,

i.e. that wh-terms have scope, is fulfilled. The

saxnxicondition was that there be two ways to construct
questions, that there be two derivations for them. This
requirement is an immediate consequence of the central
methodological principle of Montague grammar (and logical
grammar in general): the principle of semantic compositionality.
This principle says that the meaning of an expression is a
function of the meanings of its parts and the way in which
these parts are put together. In other words, the meaning of
an expression is a function of the meaning of its parts and
the way in which it is derived. Save for cases of lexical
ambiguity, the principle of semantic compositionality

therefore requires: different meanings, different derivations.
If an expression is ambiguous between n readings, there have
to be

(at least) n different.ways to derive it.
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As we have indicated.above, the derivation of question
(1]

given in (3)

is the one which gives.the reading that

corre5ponds to individual type answers.

It is the reading we

paraphrased as {1a}:
(1a) Which woman is such that every man loves her?
The prOpOSition denoted by

(1) on

this derivation specifies

women who are universally loved by the meng'It.remains to be
shown that we can create another way to derive questions

,

which gives the type of reading that corresponds.to the pairlist type answers. As we have already remarke&.above, the
obvious way to do this is to allow.wh-terms and other terms
to have different scepe with respect to one.another.
The usual way to create a scope.ambiquity in Montague
grammar is illustrated by the two derivations plus
translations of the sentence'every'man'loves a woman given in

(4) and (5): 5
(4}

S[T[every manliviTv[1oves]T[a womanlll

TV[love]

TLa woman]

Vx[man(a)(x)-+ay[woman (a)(y)1\love(a)(x,y)]]

AvaIman(a)(x)-§P(al(X)I
love(a)[AaAPay[woman(al(y)/\P(a)(yl]]

loveIa)

AP3y[woman(a) (y) A P(a) (yll
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(5)

S[T[every manIIVETV[loves]T[a womanIII

T[a woman]

S'{T[every man] IVITVIIIOV851TIIPRO1 ] ]1

3y[woman(a)(y}szx[man[a)Ix)-olove(a)(x,y}]]

XPaylwomanla)’y‘a\°(a)(y)]

VXtman(a}(x}-flove(a](x,x1)1

The derivation 1n (4] results in the so-called 'direct'
reading, in which evegy man has wide scope over a woman. The
'indirect'

reading,

in which a'woman has widest

scope,

is

obtained by quantifying in the term a woman into the
sentence evety_man loves PR01. This derivation is given in

(5). Notice by the way that both derivations assign one and
the same constituent structure to the sentence

in question.

Derivational ambiguities do not necessarily result in
structural ambiguities, i.e.

in different constituent

structures.
The same kind of procedure can be followed in the case of
questions.

In

(6}

a second way to derive question {1)

is

given, in which the term eveEy man is quantified into the
complement which women PRO1 loves:

(6)

.SIWHTIwhich womanlslTIevery manJIVITV[10VeS]WHT[ 111]

T[every man]
§[WHT[which woman]SITIPRO1]IV[TV[10ves]WHT[ 11]]
Ai'[vy[man(a) (y) __. [xx[woman(a) (x) A-10V9(a) (y.x)l =
Ax[woman(i){x)‘Alove(i)(y,x]]]]]

APYyLmania)(yl-?P(a}1y)}.AiIAxIwoman(a){x)v\love(aygx1,x)} s

AxIWomanli) (x) A love“) {31:10]}
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As is evident from the corresponding translation, the
derivation process exemplified in (6)
question (1]

results in a reading of

in which the term'every man has wide scope over

the wh-term which woman. The propOsition denoted at an index
a by the complement thus constructed, is the.set of indices
i such that for every man y at a it holds that the set of
women that y loves at i is the same as the set of women y

loves at a. Clearly, on this derivation, question (1)
receives the reading paraphrased as

(1b) above:

{1b} For every man, which woman does he love?
Such a question is answered by specifying for every man the

woman (or women) he loves, i.e. by giving a list of pairs of
men and women such that the man loves the woman. So, on this"'
second reading question
a pair—list answer,

(1)

is answered by what we have called

hence this reading is called the

pm-wz

mading.
Summing up our results, we conclude that individual
answers and pair-list answers correspond to different
readings of questions. These different readings stem from a
scope ambiguity: wh-terms and normal quantified terms may
stand in different scope relations to one another. Within the
framework of Montague grammar it is possible to account for
this ambiguity since wh-terms can be treated semantically as
scope-bearing elements and since the usual

'quantifying in'

device for handling scope ambiguities can be extended to
questions.

'

Finally let us point out that the account just given of

the ambiguity of questions-between an individual and a
pair-list reading

enables one to explain why there is no

individual reading for question

(2):

(2) Which of his relatives does every man love?
This question cannot be answered by specifying an individual,
as in the individual answer Mary, thus

(2)

lacks what we have
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called the individual reading. The reason.for this is the
following. In Montague grammar the standard way to deal with
anaphoric pronouns is also by means of Quantification rules.
Sentence {7), for example, is derived.by_quantifying in the
term‘every'man in the.sentence £391 loves“PROTfs mother:
(7}

Every man loves his mother

In the quantification process one of the occurrences of the

syntactic variable which is quantified is.replaced by the
term which is quantified in, while any other.occurrences
become suitable anaphoric pronouns. Semantically, they turn
up as bound variables.

If the grammar is enriched with an

account of constituent structure,

various.structural

conditions may be formulated whichhgovern.this process (for
a theory along these lines, see Landman & Moerdijk 1981,
1983).
As for question {2),

it seems that in order to get an

anaphoric pronoun his in the wh-term which of his relatives,
the term every man should have wide scope.

I.e. it has to be

quantified in into the question which of PRO1's relatives
2391

loves.

But,

as we have seen with regard to question

{1),

this would result in a pair—list reading. So,'there is no
way to derive

(2)

with his bound by every man which assigns

it an individual reading. And this accounts for the impossibility of individual answers such as gggy to questions
such as

[2).

2. Functional readings of questions
We now turn to the third type of answers to questions which
we distinguished: functional answers. With many others, we
believed for a long time that answers like his mother to
questions like

(1)

and

[2).are just a kind of abbreviation,

a more economic way of expressing pair-list answers.8
suppose that things are as in the situation depicted in
figure 1:

For
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.Aon

rmdhem

- ——->

John

Mary

. .....g .
Bill
Suzy

Peter

Jane

(fig.

1)

The arrow represents the love-relation. In this.situation,
the question Which woman does every man love? or'Which of
his relatives does every man love? can be answered by means
of a pair-list answer as well as by means of_a functional
answer. The pair-list answer would be (8), the functional
answer would be (9):
(8)

John loves Mary, Bill loves Suzy and Peter loves Jane

(9)

Every man loves his mother

Bc.h answers cover the

n

This is not

surprising, of course, for extensionally a function is just
a list of pairs.

So, if one answers the question by (9)

instead of by (8), this seems to be merely for reasons of
convenience.

If the list of pairs gets longer, abbreviating

the list by means of a function becames more attractive.
But that would be a fact of language-use, not one of
semantics. Both a pair-list answer and a functional answer
would express the same complete true answer. And as far as
the semantics of questions is concerned, there would be no
reason to distinguish between the two.
But can functional answers and pair-list ones really
always be equated? There seem to be.several reasons to
doubt this.
First of all,

someone may know.the answer'His mother to

the question'Which woman‘doeS'every'man lave? withOut being
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able to present the corresponding pair-list answer. This may
happen simply because he does not know of every man which
woman is his mother. And vice versa, someone might be able
to present a complete list of pairs of men.and.women such

that the first loves the second, without knowing that in
each case the woman is the mother of the man. So, it may be
true that John knows which woman every man loves in the
functional sense (he knows that every man loves his mother),
without him knowing this in the pair-list sense. And vice
versa, he may know it in the pair-list sense (he can give an
exhaustive list of pairs of men and women.suCh that the man
loves the woman), without knowing it in the.functional sense.
This means that in a given situation, the.sentence Johnikn0ws

which‘woman‘every man loves may be true "in a certain sense?,
but false "in another". One way to account for this
possibility is to ascribe two senses, i.e. two readings, to
this sentence.9 And it seems plausible that if the sentence
in question is ambiguous in this way, this ambiguity stems
from the complement. For the same ambiguity can be observed
in case of the corresponding direct question Which woman does
every man love?.
A second argument for the non-equivalence of functional
and pair-list answers is the following. Suppose we change
the situation of figure 1
son

mothea

.....s; .
Mary

Bill

Suzy

Peter

Jane

l l\

John

(fig.

2)

into that of figure 2:
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In this new situation,.the complete pair-list.answer to the
question'Which woman does every man lOVe? has to be extended

with the pair <Billyhary>z
(10]

John loves Mary, Bill loves

Mary and Suzy, and

Peter loves Jane

Since Mary is not Bill’s mother (Suzy is),.the extension of

the function his 'mothei' is no longer identical. with the list
of pairs that constitutes a complete pair-list answer. Still
it seems that if someone asks the question Which woman does
every man love?, the functional answer His mother, in this
situation too, may constitute a fully satisfactory'agg
comglete answer.

If this is true (as we think it is)

it

means that the question can be understood in different ways.
Sometimes we use it to ask for a functional answer, and
sometimes it serves to elicit a pair-list answer. If we use
it in the first way in the situation described by figure 2,
the functional answer His mother is the true-complete answer.
If we use it in the second way, the pair-list answer.(10)
the true complete answer.

is

Since the two are not equivalent,

it follows that the question should have two nonrequivalent
readings corresponding to these two different.kinds of
answers. The functional answer cannot be regarded systematically as a mere abbreviation of the pair-list answer.
If_a question at an index a denotes the pr0position to be
expressed by what at asis a complete and true answer to it,
and if there are two non—equivalent but equally satisfactory
complete and true answers, then the conclusiOn must be that
the question is ambiguous.
Perhaps the strongest arguments.for distinguishing a
separate functional reading of questions:stem from examples
such as

(11)-(16):

(11) Which woman does no man love?
(a) Mary

(b) *John.loves Mary, Bill loves Suzy, ...
(c) His mother
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[12} Which of his relatives does no man love?
[a).*Mary

(b) *John loves Mary, Bill loves Suzy, ...
(c)

(13)

His mother

-Which woman do

few men love?

(a) Mary
(b)

*John loves Mary, Bill loveS'Suzy,

...

(C) Their mother
(14) Which woman do many men love?
(a) Mary
(b)

*John loves Mary, Bill loves Suzy,

...

(0) Their mother
(15) Which of their relatives do few men love?
(a) *Mary
lb}

*John loves Mary, Bill loves Suzy,

to)

Their mother

...

(16) Which of their relatives do many men love?
(a)

*Mary

(b) *John loves Mary, Bill loves Suzy, ...
(c) Their mother
These questions differ from questions {1)

and (2)

in that

they do not allow pair-list answers, where (1) and (2) do.
Pair-list answers to these questions simply do not make
11 This does not only hold for terms with the
sense -

determiners 39, few or many as in the examples above, it
holds for many others besides. They are listed in the second
column in figure 3:12
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non—uniuen4a£ teams

every man

no man

all men

any man

the man

few men

the men

many men

the two men

two men

both men

neither man

each man

a man

John

some man

John and Peter

some men
most men
at least one man
at most one man
.exactly one man

(fig.

3)

If functional answers would be just alternative, more
concise ways of expressing pair-list answers, it would be
hard to explain why questions such as

(11)-(16)

can be

answered in a functional way, but do not permit a pair-list
answer. To prevent pair-list answers to them, we have to
exclude their pair—list reading. But then, no reading is
available to which the functional answers would correspond
if the two were identified. This shows that we need to
distinguish functional from pair-list answers, and hence to
postulate a separate functional reading for questions.
Why is it impOssible to answer these questions by giving
a list? Intuitively, the reason seems to he the following.
If we are to be able to give a list, the term in question has
to be associated with a definite set, otherwise we would not
know what to make a list of. If we are asked to give a list
of pairs of men and women such that the man loves the woman,
we are only able to do this if we can pick the men from a
definite set. With a question like Which.Woman doeS‘every

man love? it is clear what we should do, the definite set is
the set of every man. And the same holds for e.gg‘WhICh‘woman
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do the two men love? In this case the.set consists of the
two men, identified or.specified either.by the non~linguistic
context or by previbus discourse. Things are completely
different with a question like'Which.wo§§g_

o few men love?

There isn't any definite set of few men.from.which we can
construct our list. And hence it is impossible to answer such
a question by means of.a pair-list answer.
In our analysis, the fact that questions with
non-universal subject terms do not have a pair-list reading
is mirrored by the fact that quantification of non—universal
terms into questions is ruled cut. 13 In order to derive
questions with pair-list readings we need to quantify terms
into questions. If we would apply this procedure in case of
non—universal terms, we would wind up with completely erng
results. For example, quantifying in no man into which'woman

£391 loves would result in the following translation, which
does not represent a meaning of the question'which'woman'no
man loves:

(17) Aitwtmanmny) aﬁnxtwomantaux) w: 10ve(a){y,x]] =
xx[woman{i)(x) A 10ve{i)(y,x)ll]]
At an index a this expression denotes the.set indices 1 such
that for no man x at a the set of women whom he loves at i
is.the same as the set.of women he loves at a. For no man
this proposition.entails the proposition which identifies
the woman {or women) he loves.
The explanation given above of why pairrlist answers are
not possible with questions like

(11)e(16).seems reasonable

enough. Since functional answers are possible, however, this
constitutes a conclusive argument against the eguation of
functional answers with pair—list answers.
Where does all this leave us? We seem to be forced to
distinguish, quite generally, three different.readings for
questions.

In some cases some readings are excluded, for

reasons which.we have indicated. The individual reading of
questions,

i.e; the reading.which gives.rise to the

individual type answers, corresponds to direct construction,
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exemplified in (3)

above. The pair-list reading is the

result of quantifying in. This construction is exemplified
in (6).

It is restricted to universal terms. At first sight

the functional reading appeared to be a simple.variant of
the pair-list reading, but as we have argued above, it is
not. This means that the functional reading cannot be
derived by the quantifying-in process. On the other hand,
though akin to it in some respect, the functional reading
obviously is not equivalent to the individual.reading
either. Following the methodological principle of
compositionality, we postulate a third way_to-derive
questions.
At this point an interesting phenomenon can be observed.
As we said, the functional reading cannot be obtained by
quantifying in since the wh-term has to have wide scepe over
the subject term, So, semantically the subject term cannot
bind anything inside the wh-term. Syntactically, however,
in such questions as
term,

{2),

(12),

in some way or-other,

wh-term. Here semantic

(15)

and (16), the subject

has to bind the pronoun in the

and syntactic binding are not

parallel in the way they usually are, a fact that hitherto
seems to have escaped attention.

3.

Functional readings and Skolem-functions

In this section we will sketch our solution to the problem
of functional readings of questions.

In section 4 we will

indicate some further uses of the apparatus in similar
problematic cases.
Questions like
Elisabet Engdahl

(2)

and (12)

are discussed extensively by

(Engdahl 1980). She does not discuss

functional readings of questions such as.(1),

(11}..(13)-(16).

Her proposal for the analysis of the functional readings of
(2)

and

[12)

is not fully.satisfactory, and moreover is not

general enough to deal with the other cases.14

As for our own solution,.since our framework is one in
which we.want to give an explicit model-theoretic semantics
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for natural language, there are two things which we will
have to do. First of all, we will have to indicate what the
interpretation of questions on their functiona1.reading 13.
Secondly, if we have.Succeeded in this, we will have to
provide explicit syntactic and semantic.ru1es.which,
building up the interpretation of the whole from the
interpretation of the parts, give us the reguired results.

Our preposal is to use so-called Sto£em+6uncﬁam in the
analysis of functional readings of questions. Let us
consider the simple question (18]
functional answer

in connection.with the

(0):

(18) Whom does every man love?
(c) His mother
The answer His mother specifies a function from individuals

to individuals. When applied to an individual, say John, it
gives the mother of that individual, say Mary, as its value.

What answer (0) expresses is that this function, call it f,
is such that for every man x when f is applied to x it gives
as value an individual that x loves. So, on its functional
reading question {18)

asks which function flis such that for

every man x, x loves fix}.
This suggests the following translation.(19)

for (18)

on

its functional reading. For comparison we add the translation

(20) of the individual reading of (18):15
[19) AfIVxlman(a){x) + loveta)(x.f(x))]1
(20) AyIVxIman{a)(x) + love(a)(X'Y)1]
Functions from individuals to individuals like f_used above,
are called Skolem—functions. Theylcan.be uSed to change the
order of quantifiers in a formula like any¢(x.y)

in order

to obtain an equivalent formula afyx¢(x,f(x)}. In order to
illustrate this, look at the picture in_figure 4:
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(fig.4]
In the

situation depicted in figure 4 it holds that

any x --) y and also that ava 3: —)f(x) ,. viz. the following
function

:

{21) 9(1) = 2. 9(2) = 3, 9(3) = 4, 9(4) =1
Of course, there may be more such functions as in the
situation

depicted in figure 5:

(fig. 5)
In this situation there are two functions that make

3|fo x —)f(x)

true, viz. g and h:

(22) h(1) = 2: h(2) = 3: h(3) = 4, h(4) = 2
Question (1) on its functional reading asks not for any

function such that for every man 3,.x loves f(x), but for a
function which always yields a woman as its.value:
(1) Which woman does every man love?
to)

His mother

(c').*His father
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Whereas question (18) can be answered.£unctionally.with
His father, this answer is not possible for question (1),
since the father-function is not a function into the set of
women. So, a question like

(1)

restricts the set of possible

functions that may constitute an answer to it on its
functional reading.

In the case of (1)

this restriction on

admissible functions f can be formulated as: VX woman(a)(f(x)).
As a whole,

(1) may be translated into

we give again the translation of
reading as

(1)

(23). For comparison

on its individual

(24).

(23) AfIVx woman(a}(f(x)) A inman(a}(x) 4 love(a)(x,£(x))ll
(24) Aytwoman(a)(y) A VXImanta)(xl e loveta)IX.y)]1
The most interesting case is a question like

[2):

(2) Which of his relatives does every man love?
(c)

His mother

(c‘)

*His first grade teacher

This question too formulates a restriction on the functions
that can be specified as answers to it. Here the restriction
can be formulated as: Vx relative-0f(a){f(x),x). The
functional reading of

(2) can then be represented as (25):

(25) xfIVx relative-of(a)(f(x),x) A
vxlman(a)(X) a love(a){x.f(X))ll
It is clear that thus interpreted (c) constitutes an
acceptable answer to (2), but

(c')

does not. Notice that the

variable x in relative-of(a)(f(x),x), which corresponds to

the pronoun his in the wh-term Which of his relatives is not
bound by the universal quantifier in the translation of
every man.

Rather,

it is bound by the universal quantifier

in the restriction on the function.

Still, the effect is as

if_it is bcund by evegy man.since for every choice of a man
3, f(x)

is a relative of_x. This is the result of restricting

f in such a way that when applied to an individual it gives a
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relative of that individual as its.value. So,.a1though we can
say that the pronoun his in the wh-term is.'bound' in a
certain sense by the term every man, it is not connected with
it in the usual direct way of being translated as a variable
which is bound by_the quantifier in the translation of the
term.

Rather, the pronoun depends on the term indirectly,

gig the dependency of the Skolem—function and the way in
which it is restricted. In constructions like these, the
pronoun is neither a variable bound by a term, nor is it a
pronoun of laziness or a discourse anaphor. Rather it signals
a separate kind of dependenCy, a functional dependenCy. This
is a rather unusual kind of semantic binding which allows us
to account for a semantic relation between two terms which,

in a sense, is the reverse of their syntactic.relation.
As a last example, consider question (12), a question with
a nonruniversal subject term. Such questions donot allow
pair-list answers but they do have a functional reading. In
(26)

the functional reading of (12)

is represented:

(12) Which of his relatives does no man love?
(26)

Af[Vx relative-ofla)(f(x),x) A
VX[man{a)(x) +'1love(al(x,f(x))]]

The expression in (26)

denotes the set of functions f such

that for every x, f(x)

is a relative of x, and for no man x

it holds that x loves f(x).

Answering (12)

on this reading

by a functional answer like His mother is specifying one of
those functions, and expresses that no man loves his mother.
For other questions with non-universal subject terms, the
functional reading can be represented in a similar fashion.
What we have ended up with now are formulas that
correctly represent the interpretations of questions on
their functional readings. But as we said earlier, this
constitutes only half of the job. Writing down a formula
that represents the meaning of a sentence is one thing,
tinding.a compositional translation procedure which reSults

in this formula) or in one.that is equivalent to it; is
quite another.(For example, it is no problem to write down
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formulas which represent.the meaning of Bach-Peters

sentences or donkey:sentences. What is difficult'is.to
construct a compositional procedure.that produces them.)
We cannot deal here with the syntax of wh-construdtions
in detail. For our analysis the. reader is. referred to G a S
1982, sectiOn 4. We.will.restrict ourselves to giving an
informal indication of the contents of the relevant syntactic
rules, by discussing.some examples. What is important is that
to these syntactic rules compositional translation rules
correspond, thus providing a compositional semantics for the
eXpressions produced.

Consider to begin with the derivation tree:(27), which
gives the functional reading of question (1),.and compare it

with (3), the derivation tree which resulted in the
individual reading of (1):
(27) ABIWHTIwhiCh woman]s[T[every manllvtTv[loves]WHT[

]]]]

CNtwomanl

S[T[every man]IV[Tv[lovesz[Pnofs111]

T[every man]

S[T[PR02]IV[TV[loves]T[PR0'Sji2]1]

T[PR02]

IV[Tv[love]T[PR0{ 1'21]

Tv[level

’
TIPROLS1,2]
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kfIVx Womanta)(f(x)) A VxImanla)(X)'filove(a}(x,f{x))]]

womanta)

Vx[man{a)1x) i'love(a}(x,f1(x))]

APVx[man(a){xl e P{a)(x]]

AP[P(a) (x231

love(a)(x2.f1(lel

10ve(a) (AaAP[P'(al'(f1(x2H])

love(a)

AP[P(a)(f1{x2}]]

In order to obtain the functional reading, a new kind of
syntactic variable of category T is introduced.17 It is a
double-indexed variable of the form PRO'Sm'n. The two indices
m and n of these syntactic variables correspond to the
indices of the two free variables fm and xn in their
translation, which is given in
(28)
Here

'n'

[28):

PRo'sm n e AP[P(a)(fm(xn))l
is to be read as 'translates into'. P is a variable

of type {s,se,t>>, w of type 3, fm of type ¥e,e> and xn of

type e. The translation AP[P(a)(fm(xn)})]denotes at a the
set of properties P which the individual fm(xn), the value
of fm for xn, has at a.
The new syntactic variables behave like all other
expressions of category T.

So we can form the sentence(29):

(29) S[TIPRO ZIIVITV {loves]T[PRofs1'2]]]
in the usual way. Into this sentence we can quantify'everx
222 for variables carrying-index 2.'The existing ‘
quantification rule has to be.adapted slightly in.view of
the possible OCCurrences of_this new kind of syntactic
variable. What is important is that features for number and
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gender of the.term.that is quantified in_are.taken over by
all those occurrences of.variables.with the relevant index
that are not replaced by the term itself, Thus, quantifying
in everx'man into

(29)_for PRO

2

results in

(30):

(30) SITIevery man]IVITV[love8]T[PRO'S1J]]
in which PRO'S1 carries the features male,.singular, third
person. because it is bound by the male, singular, third
person term everx'man. The ttanslation rule corresponding to
the modified quantification rule remains unaltered.
Syntactically, quantifying in removes the second index on a
variable PRO'Sm'n,

semantically it binds the variable xn,

ranging over individuals, by the translation of the term
which is quantified in.
From sentence
is formed.

(30)

and the common noun woman an abstract

If We compare this stage of the derivation of the

functional reading with the corresponding stage of the
derivation of the individual reading, we notice that
syntactically the difference is minimal. Where the former
has an occurrence of a syntactic variable PRO'Sk in its input
sentence, the latter has an occurrence of PRO‘. The resulting
abstracts are in both derivations the.same:
(31}

AB

[WHTIwhich woman]S[T[every manIIVITvtloveslwﬁT[

ID]

They are formed by the same syntactic process. Informally,
the relevant syntactic rules read as follows.
On the individual reading the abstract is derived by
means of

(S:AB2}:

(S:AB2)

If 6 is a CN and ¢ is an 8 containing one or t
more occurrences of PROn.which satisfy certain
structural constraints, then FABZ,n(G'¢’
AB of the form AB[WHTIWhich 6]

is an

¢’], where ¢f

comes from ¢.by replacing certain of the
oocurrences of PROn by traces and all the others
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by anaphoric pronouns which take over the
features for gender and number from the CN 6
The translation rule corresponding to [s:ABZ)
(T:ABZ]

is

(T:ABZ}:

If 6 n 6' and ¢ a ¢', then
FABZ,n(5’¢]

~ Axn[5'{xn)

A ¢']

0n the functional reading the abstract is derived by
means of a quite similar syntactic rule (SzABZ/fJ:
{s:ABZ/f)

If 6 is a CN and ¢ is an 8 containing one or
more occurrences of PRO'Sn which satisfy
certain structural censtraints, then
FABZ/f,n{5'¢)

is an AB of the form.

AB[WHTEWhich G] ¢‘1, where ¢' comes from ¢ by
replacing certain of the occurrences of PRO’Sn
by traces and all others by anaphoric pronouns
which take over the features for gender and
number from the CN 6
The corresponding translation rule is (T:AB2/f):
(T:ABZ/f)

If 6 n 5' and ¢ u ¢', then

FABZ/f,n(6'¢] a lntVx 5(fn(xl) A ¢']
On its individual reading the abstract underlying which
woman every man loves denotes the set of individuals y such
that y is a woman and.for every man x it holds that x loves
y. On its functional reading the abstract denotes the set of
functions f from individuals to individuals such that f is a
function into the set of women and for every man x it holds
that x loves f(x).

So, on the individual reading the common

noun woman in the wh-term which woman functions as a
restriction on individuals, on the functional reading it
acts as a restriction on Skolem-functions.
As a second example, consider the derivation tree plus
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translation of the functional reading of question (2}, which
of his relatives does every man love?:

[32)
ABIWIWhich relative of him]s[f[every manIIv[W[10Ve8]m[ 11]}

CN[CN/TIrelative oflTlPR0311

CN/TIIelative of]

T[PRO3]

S[T[every manIIVITv[loves]T[PRO'S11]]

Tlevery man}

S[T[PR021IVITvlloveslTIPRO'S1.211]

T[P1102]

IV

[ TV [love]T[PRO'S 1'21]

TV[love]

/\

TIPRO I $1.2]
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lfIVx relative-of(al(£(x),x) A Vx[man(a)[x)-+love{a)(x,f(x))]]

relative—ofta)(AaAP[P(a)[x3)])

relative-of(a)

AP[P(a1(x3)l

VxIman(a)(x) e loveia)(x,f1(x)]]

APVXIman(a)(x) i P(a)(x)]

AP[P(a){x2)1

loveta)

[WA

int;

“A.

uc-u‘u'

loveta)(x2,f1(x2))

love(al(AaAP[P(al(f1(x2))])

APIPta)(f1{x2))]

C

abstract from the sentence

a common noun is used which it-

self contains a free syntactic variable which gets bound in
the process of abstract formation. In deriving the abstract

which relative of hig_every man loves from the common noun
relative of PRO3 and the sentence evety man loves PRO'S1

two

variables get bound: the tunctional variable in PRO'S1 in the
S and the individual variable in PRO3 in the CN. The syntactic
rule which does this can informally be stated as follows:

(S:ABS]

If 5 is a CN with one or more occurrences of
PROn and ¢ is an S with one or more occurrences
of PRO'Sm which satisfy certain structural
constraints, then F AB5,n,m{6'¢)

is an AB of the

form ABIWHTtwhich 5'] ¢'], where 6' comes from
5 by replacing the occurrences of PROn by
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anaphoric pronouns which take over the
features for gender and number from PRO'Sm,
and where ¢' comes from ¢ as in

[s:ABZ/f)

The syntactic process codified in this rule is quite like
that described in the previous two rules of abstract

formation (8:332) and (S:ABZ/f). The only difference lies
in the fact that in addition the syntactic variable PR0n in
the CN is bound and takes over the features for number and
gender from the variable PRO'Sm in the S, and thereby
indirectly from the term by which the latter variable in its
turn is partly bound. This syntactic binding process is not
parallelled by the normal semantic binding process. Although
syntactically every man binds gig in which relative of him,

semantically the variable in the translation of big is not
inside the scepe of the quantifier in the translation of
every man.19 Rather it is bound in the translation of the
restriction which the wheterm places on the functions. This
is expressed in the translation rule corresponding to
(SzABS):
(TzABS)

If 5 n 6' and e n ¢', then
FAB5:n)m(6'¢)

~ Xfm[Vxn 5'(fm(xn)}

A ¢‘1

Of course this description of the derivation process of
functional readings of questions gives a mere indication of
what a detailed syntactic analysis would look like. This is
true in particular for the remarks on how morphological
features function in this process. However, we are confident
that such a detailed analysis can be carried out, On the
basis of the syntax of wh-constructions defined in G&' S 1982
and a theory of morphology as pr0posed in Landman & Moerdijk
1981,

1984.

More important in the context of the present paper is
that our remarks have shown

(and not merely indicated]

that

it is indeed possible to give a compositional semantics for
questions which accounts for individual, pair-list and
functional readings. This is shown by the compositional
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translation rules defined.above. In fact it is the
methodological principle of semantic compositionality that
more 0: less directly leads to an analysis like the one just
outlined.

If one accepts compositionality as a requirement

on one's grammar, one is bound to associate a derivational
ambiguity with every non-lexical semantic ambiguity.
At this point it may be usefull to stress again the
difference between derivation and constituent structure.
Constituent structure is what we have intuitions abOut,
intuitions which may take the form of well-formedness
judgements and which can be elicited by means of various
kinds of tests. Constituent structure embodies our intuitions
about what the parts of an expression are, how they combine
into larger parts, how they depend on one and another, etc.
But as to how these constituent structures are derived, we
do not have any intuitions at all. The derivational process
is not directly linked with syntactic intuitions. The
analysis of questions given in this paper illustrates this.
The various types of derivations which we distingUished, for
example the three derivations (3),

{6)

and (27)

of question

(1}, are of course primarily semantically motivated.

This

is also evident from the fact that all of them assign the
same constituent structure to the question. Quite generally,
one may say that within the framework of Montague grammar the
theory of syntactic structure is embodied, not in the
derivations, but in the constituent structures which the
grammar assigns to the expressions it produces.
One may perhaps object against the semantically motivated
level of derivations in the syntax, feeling that syntax
should deal with syntactic properties of expressions only.
But then one has to give up the compositionality requirement.
For given the fact that constituent structure as such does
not determine semantic interpretation, any grammar that is
set up to give a compositional semantics for the expressions
it produces, will have to contain some level of analysis
which is primarily semantically motivated, a level which
contains in addition to the information which the
constituent structure of an expression provides all other
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aspects which are needed to fix its semantic interpretation.
One may very well argue about the precise contents of the
level of analysis and its exact place in the grammar. One
may prefer storage mechanisms

(of.

footnote

17)

or

interpretation strategies over derivations, but given the
common goal of logical grammar, a compositional semantics
for natural language, a level of analysis like that of
derivations has to be incorporated in the grammar, some way,
somewhere.20

4. Functional readings of other constructions
In this section we will point out briefly other types of
constructions than questions where functional readings seem
to play a role.
Consider sentence (33):
(33)

Every man loves a woman

A sentence such as
discourse in

(33)

(at least)

can be continued in a larger
three different ways. These

continuations are remarkably like the three ways in which the

question Which wogan does evegy man love? can be understood:
(33)

(a) Mary
(b)

John loves Mary,

(0)

His mother

Bill

loves Suzy,

...

We call them the individual conﬂhuaiion, the pr-LL'M conﬁnuauon
and the

guncﬁom conﬁnuauon accordingly. Sentence (33) is

generally assumed to have two readings. The individual
continuation would match the reading of (33) which is the
result of constructing it indirectly, i.e. by quantifying in
a woman
(34)

(see

(5)), which consequently gets wide scope:

ay[woman(a)(y)

A Vx[man(a)(x) e love(a)(x,y)]]
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So, the individual continuation (33)(a), gégy, is to be
regarded as a specification of an individual that is loved
by every man,

that is said to exist by (33) on its reading

(34). The other reading of

(33)

is of course the one which

results from the direct construction

(see(4)):

(35) VXImanIa)(x) 4 ay[woman[a)(y) A love(a)[x.y)]]
At first sight nothing speaks against taking both the pairlist continuation (33)(b) and the functional continuation
(331(c)

as matching this reading of

(33).

In

(35)

it is

expressed that for all men there is a woman whom he loves.
This fact may well be specified either by giving a list of
pairs, as in

(33)(b), or by giving a function, as in (33)(c).

On this view the functional continuation would be a
convenient abbreviation of a pair-list continuation.
But now consider sentence
(36)

[36):

There is a woman whom every man loves

This sentence can be continued in two ways only, individually
ard functionally:
(36){a) Mary
(b)

*John loves Mary, Bill loves Suzy,

...

(C) His mother
A pairwlist continuation does not result in a well—formed,
interpretable discourse. Two facts call our attention. First
of all, with respect to (33)

the suggestion was to take the

functional continuation as a mere abbreviation of a pair—list
continuation. This strategy will not work, however, in case
of

(36),

since in this case the pair-list continuation is not

possible.while the functional continuation is. Secondly, a
sentence such as

(36)

is often regarded (and offered)

disambiguation of a sentence like

(33).

(36)

as a

is considered

to have only one reading, being the indirect reading (34)

of
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(33), in which a woman has wide scope over every man. This is
in accordance with the fact that an individual continuation
is possible for

(36). But it conflicts with the previously

mentioned suggestion that the functional continuation of
(33)

corresponds to its direct reading (35). For this leaves

us at a loss as to how to account for the functional
continuation of

(36).

A possible solution is to assign to (36) a second,
'functional' reading of which

(36)(c)

is the functional

continuation. This reading may be represented as follows:(37)
So,

(36)

3f[Vx woman(a) (f(x)) A Vx[man{a) (x) -o love('a) (x,f(x))]]
can also be read as asserting that there is a

function f into the set of women such that for every man x
it holds that x loves
(36)(c)

f(x). The functional continuation

specifies this function as theﬁmother-function, much

in the same way as the individual continuation

[36)(a)

specifies the woman that is universally loved among the men,
that is asserted to exist by

(36)

on its reading (34), as the

individual Mary.
But here a problem presents itself, for
to

(35). And (35)

(37)

is equivalent

intuitively does not represent a reading of

(36), an intuition which is supported by the fact that it is
(35)

that makes the pair-list continuation possible for

(33),

a type of continuation which does not exist in connection
with (36).

So, postulating reading (37)

for

(36)

in order to

account for the possible functional continuation (36)(c):
seems to allow the impossible pair-list continuation (36)(b)
as well.
A formally correct and intuitively appealing solution to
this problem is to restrict the domain of the quantifier if
in (37)

to some subset of the totality of all Skolem-functions.

If we do this,

(37)

is no longer equivalent to

have a representation of

(35)

and we

(36) which accounts for the

functional continuation without allowing the pair-list one.
This seems a quite reasonable move to make, for if one asks
for the specification of a function (with a question on its
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functional reading),

or asserts the existence of a function

and gives a specification of it, one obviously is not

a

satisfied with any old specification of any old weird
functional relationship between individuals. If someone
asserts that there is

some function f

such that for all x,

x loves f(x), and on our demand to specify this function,
starts listing all pairs <x,y> such that x loves y, this
simply will not do.

Somehow quantification over functions is

restricted. It would seem that functions that are allowed,
must be either conventional in some sense (such as the
mother-function, the wife-functicn, etc.)

and thus in some

sense computable, or they must be made computable by the
context. Compositions of such acceptable functions will in
most cases result in acceptable functions. The exact
principle, or principles, underlying this restriction.are

not entirely clear to us, but that something like this is
going on seems quite likely.
Assuming that quantification over Skolem-functions is
indeed restricted, we can not only explain that

(36) has a

functional reading but not a pair-list reading, it also
becomes reasonable to consider
The third reading of

(33)

(33)

to be 3-ways ambiguous.

will be the same as the.second,

functional reading of (36), reformulated as

(37'):

(37') 3f[R(f) A Vx woman (a) (f(xl) A Vﬂman (a) (x) '.’ loveta] (f(x))]]
Here R is to be filled by some predicate over Skclem—
functions which expresses the restriction to 'conventional',

'computable' functions.
Another sentence that illustrates the usefulness of
distinguishing functional readings from pair-list readings

is (38):
(38)

There is a woman whom no man loves

Like (36)

this sentence has a functional continuation, but

no pair-list continuation. The functional reading of (38)

represented by (39):21

is
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(39) af[R(f) Avx woman (a) (f(x)) AVx[man(a). (x) d_ﬂove (a) (x,f(x))]]
Finally, it may be noted that the special binding
properties we found in questions like:
(2) Which of his relatives does every man love?
occur also in certain indicative sentences. An example is

[40):
(40)

Every man loves one of his relatives

This sentence does not have a reading in which the term 923
of his relatives is quantified in, for then the pronoun his
could not be bound by every man. This appears also from the
fact that (40)

does not allow an individual continuation, it

cannot be continued by specifying an individual. The
sentence has a pair-list continuation which corresponds to
the reading which results from quantifying in every man in

2591 loves one of PR01's relatives. It also allows a
functional continuation which matches the reading which
results from quantifying in oge.9§”g391fs relatives in the
sentence every man loves PRO'S1 by means of a process which
is completely analogous to that by means of whiCh the
functional reading of a question like

(2)

is derived and

which was described above in rule (S:AB5). In this case too,
the syntactic binding of his in one of his relatives by
every man is not parallelled by the usual semantic binding:

the variable in the translation of his is not bound by the
quantifier in the translation of every man. This is shown by
the following representation of the functional reading of

(40):
(41)

af[R(f)

A VX relative-of(a)(f(x),x)

Vxlmanla)(x)

A

» love(a)(x,f(xl)]]

The pronoun his gets bound semantically in the restriction
on the range of the Skolem-function f. The effect is the
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same as in the case of the corresponding question: for every
man x, f(x)
(41)

denotes one of x's relatives. Notice that since

expresses restricted quantification over Skolem-

functions, it is not equivalent to
the pair-list reading of
(42) Vmean(a)(x)
So, we assign to (40)

(42). which represents

(40):

a ayErelative-of(a)(y,x)‘Alove(a)(x,y)]]
two distinct readings, the functional

one and the pair-list one.
Formula

(41)

also represents the only reading of sentence

(43):
(43)

There is one of his relatives that every man loves

This sentence allows neither an individual continuation nor a
pair~list one.

It can only be continued with a specification

of a function.

In this case the need to distinguish functional

readings is quite evident, the functional reading being the
only one

(43) has.

The reason why

(43),

(38)

and (36) do not have a pair-list

reading is that in order to obtain this reading the term
every man, c.q. no man would have to be quantified into a
relative clause, which is not allowed: the scope of any term
inside a relative clause is restricted to that relative
clause.22 The reason why (43), unlike (38)

and (36), also does

not have an individual reading is the same as why this reading

does not occur with (40): it would leave the pronoun his in
one of his relatives unbound.

5.

Conclusion

What we have tried to show in this paper were two things:
first of all, that questions have functional readings and
that these readings are independent from other readings, and
secondly, that an account of functional readings can be given
within the framework of Montague grammar.
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As for the first objective, we think that.the arguments
given in this paper are convincing. The phenomenon of
functional readings is a real one, which even extends to
other types of constructions, as we have indicated in the
previous

section.

Concerning the account of functional readings which we
sketched above, we are less satisfied. We do believe that
the rules which we have proposed give a compositional
analysis of functional readings. However, we cannot reason
away some doubts as to the plausibility (let alone elegance)

of the syntactic part of our analysis. We would prefer one
which would involve less complications in the syntax. Such
an analysis would require a major modification of the framework of Montague grammar. And of the available alternatives,
none strikes us as definitely superior in this respect. And
it may be relevant to stress again that whatever kind of
analysis one may come up with, functional readings should be
represented as distinct readings of questions

(and other

constructions), and thus require some level of representation
on which these constructions are disambiguated.

Notes

We would like to thank Elisabet Engdahl for some
stimulating discussions and Renate Bartsch and Johan van
Benthem for their comments on.some preparatory notes.
1. An individual answer may, of course, specify more
individuals. 80, if both Mary and Suzy are loved by
every man, (a') is an individual answer too:

(a') Mary and Suzy
Something similar holds for pair-list answers and
functional answers: (b’) is also a pair-list answer to
question (1), and (c‘) a functional answer:
(b')

John loves Mary, John loves Suzy, Bill loves
Suzy, ...
(c‘) His mother and his grandmother
For simplicity's sake, we stick in what follows to the
most simple case.

There are situations in which it does seem
to give an individual answer to a question
Suppose we quantify over the set of men in
These men have the same (blood—)relatives.
following is possible:

to be possible
like (2).
our family.
Then the

(2') Which of his (blood-)relatives does every man (in
our family) love?

(a) Aunt Mary
However, it is quite clear that in this situation the
answer (2')(a) is to be regarded as a special case of a
functional answer. It specifies a constant function, in
this case a function which for every argument gives aunt
Mary as value.
Individual answers to (2) are also possible if the pronoun

his is a free (deictic) pronoun:
(3") Which of his (= John's)
love?
(a) (John's) aunt Mary
203

relatives does every man
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Unlike (2') (a) , which looks like an individual answer,
but is a functional one, (3")(a) is an individual answer.
A last remark concerns what apparently are mixed answers:
(1)

Which woman does every man love?
(6) Mary and his mother

This answer (6) seems to be a combination of an individual
and a functional answer, but is, we think, better regarded
as a functional answer. The answer gives (the composition

of) two functiOns, the constant function to Mary and the
mother-function.
'Loosely speakingf, for, as we argued in 68.5 1982,
section 6.3, the link between the semantic interpretation
of questions and the question-answer relationship is not
as direct as the formulation in the text suggests. More
in particular, pragmatic factors.seem to play a
predominant role when it comes to characterizing what
constitutes a correct answer to a question in a given
situation. But for our present purposes, these aspects
may be ignored.

Throughout we will not bother about certain details, such
as mentioning rule numbers, distinguishing between verbs
and their extensional counterparts by means of substars,
etc. The formulas in the translation trees will be the
reduced forms at each step.

From now on, we will leave out irrelevant.syntactic and
semantic information in the analysis trees and translation
trees.
We will not give the actual rule, it can be found in
G & S

1982,

section 6.1,

where a more extensive motivation

for the existence of this rule can be found.
See also footnote

2.

See e.g. Bennett (1977), who says that a pair-list answer:
"might be given in a very compressed way" in the form of a

functional answer, and adds that: "Obviously, for epistemic
reasons, someone is more likely to give an answer like the

second one than like the first.“

We disregard for the moment the individual reading which
the indirect question, and consequently the sentence as a
whole, also has.
This is not to deny that sometimes a list of pairs may, for

the sake of convenience or for some other reason, be

abbreviated by a function. The point is that this is not
always the case, that functional answers do have a status
of their own and that hence questions have a functional
reading.
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11- Notice that the.following list of_pairs:
(b')

John doesn't love Mary, Bill doesn't love Suzy,

does not constitute an answer to a question like

...

(11).

12. The distinction.between universal and non—universal terms
originates from a discussion of_the specific/nonospecific
contrast in the uSe of terms, where it~
proved to be
usefull too (see Gals 1981). Using some-terminoloqy from
recent studies on.generalized quantifiers (see e.g.
Barwise & Coopen 1981, Zwarts 1981) we can define a
universal term as one for which it holds that the set on
which it lives is a subset of every set in the set of
sets denoted by it. Formally:
A term D(A}

is universal iff VX: x 6 EDtA)] » A va

The distinction between universal and non-universal terms
also seems to play a role when it comes to determining
when quantifying in is allowed, though there things are
not as straightforward as one might wish. However, the
following seems to hold at least: a nonnuniversal term
may not be quantified over another non-universal term.
13. This restriction on quantification into questions was not
stated in G&S 1982.
14.

We cannot discuss the relevant arguments here, since that
would take us too far afield, they are given in G a S 1981c.
Recently, Engdahl has come up with another proposal for
the analysis of functional readings which in some respects
is quite like the analysis proposed in the present paper.

15. Notice that (19} is an abstract, not a complement. From
now on, we can restrict our attention to the level of
abstracts since nothing changes in the way abstracts are
turned into complements, i.e. proposition-denoting
expressions. So, the proposition denoted by a question can
be 'read of' the translation of the abstract underlying
it.
E.g. the abstract {19) is turned into the following
complement:
(19')

Ai[Af[Vx[man(a)(x]

» love(a)(x,f(x))l]

Af[‘v’x[man(i) (X) -'_' love(i) (x.f(x))11]
16. Skolemrfunctions first made their appearence on the
linguistic and philosoPhical stage in a play called ‘What
is a branching quantifier and why??, which ran for a short
but.st0rmy period in the seventies; For some reviews, see

Hintikka (1974), Gﬁnthner'& Hoepelman (1975) and Barwise
(1979).

'

17. We extend the PTQ-mechanism of Quantification rules and
syntactic variables to account for scope ambiguities and
binding phenomena. It is.fair1y easy_to transpose Our
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entire analysis into a framework.which'uses-Cooper~stores
as an alternative (see e.g. Cooper.(1975), Engdah1.(1980)).

Howevet, the use

of storage mechanisms is not without

problems. E.g. it is not quite clear that the use that“is
made of Cooper-stores in the.1iterature always obeys the
compositionality requirement. See Landman & Moerdijk [1983)
for a thorough analysis of Partee & Bach’s.(1981)
extension of the storage approach.
'
18. Instead of analyzing (2) we take (2'):
(2’) Which relative of him does every man love?
which is simpler in that we do not have.to.take into
account the analysis of possessive constructions. Of
course, for the problems under discussion in this paper
it makes no essential difference.
19. 0n the pair-list reading of this abstract, syntactic and
semantic binding are parallel in the usual.way. There
every man has which relative of him syntactically as well
as semantically inside its scope. For this we need the
notion of wh-reconstruction defined in 68.8 1982, section
4.3.
20. From this, by the way, one may conclude that the
controversy between those who require their grammar to
give an explicit compositional semantics and those who
restrict semantics in the grammar to those aspects
determined by pure, autonomous syntax, is not an empirical
dispute, but a methodological one.
21. Notice that in this case having recourse to the mechanism
of functional readings is essential. Of course, the
functional reading.of (38)-which (39y represents can also
be expressed without quantification over Skolem—functions:

{39'} VxIman(a](x) a 3y[woman(a){y) A'llove(a)(x,y)]]
But it is impossible to obtain (39') in a compositional
way, using the straightforward translation of no man as

APVx[man(a)(x) é'TP(a](x}].

22. For an extensive discussion, see Rodman (1976). The
constraint in question is incorporated in the syntax of
relative clauses given in G 8. S 1982, section 4.5.
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Introduction

There is a vast, and rapidly growing, literature on
questions and question-answering.

The subject has had the

longstanding and almost continuous attention in many areas
of study, including linguistics, logic, philosophy of
language, computer science, and certainly others besides.
Many proposals for the analysis of questions and answers
at different levels and in different fields and frameworks
exist. The aim of this paper is no other than to add
another preposal to this long list. We will not discuss the
work of others,

or point at the relative merits of our own.

This is an ill-practice which we hepe to make good for at
some time in the future.
The analysis of questions and answers we will propose, is
a fairly simple and straightforward one. Our most basic
assumption, which perhaps strikes the uninitiated as rather
trivial, is that there is no hope for an adequate theory of
question-answering that does not take absolutely seriously
the fact that a correct question.signa1izes a gap in the
information of the questioner,

and that a correct answer is

an attempt to fill in this gap as well as one can by
providing new information. So, information should be a
crucial notion in any acceptable theory of questionanswering. Whether a piece of information, a proposition,
provides an answer to a question of a certain questioner,
depends on the information it conveys and on the information
the questioner already has. This makes the notion of answerhood essentially a pragmatic one. But no pragmatics without
semantics.

It is not information as such, but only

information together with the semantics of a question, that
determines whether a proposition counts as a suitabLeahswer.
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Although it can be read quite independently of it, this
paper is a follow-up of our paper on the semantic analysis of indirect questions {G & S 1982) . In the final section of that
paper, we expressed the hope that our analysis of indirect
questions would shed some light on_what a proper analysis
of direct questions looks like. We share the opinion that a
fully adequate theory of questions should deal with direct
and indirect questions in a uniform way. The semantics of
direct and indirect questions should be intimately related.
The aim of this paper is to argue that our semantics for
indirect questions, which enabled us to explain a number of
semantic facts about sentences in which questions occur

embedded under such verbs as 529! and wonder, can also be
made to work in an analysis of the question-answer
relation, thus satisfying a requirement Belnap has formulated
for semantical theories of

(indirect)

questions (see Belnap

1981].
In this paper we explore one pessible accOunt of the
question-answer relation. This analysis stays within the
possible1worldsframework, within which we also developed
our analysis of indirect questions. This framework has its
T‘ﬁhAQ-QVMF

bag»

okAy-‘vnnm
HA

Hul- via

H

nvvn1

_

5““;

HVVULVt-IUH

1»an

A&S-o-Lb

-l 4!

.L-H

bound to inherit them. But it seems clear to us that our
analysis, when suitably rephrased, can be incorporated in a
different, more sophisticated, epistemic pragmatic theory.
Although this paper is clearly related to our earlier
work.on indirect questions, it differs from it in
perspective to a considerable extent.

Whereas our former

paper primarily dealt with the syntax and semantics of
certain linguistic constructions, this paper hardly refers
to language or linguistics at all. When we talk about
questions or (propositions giving)

—ﬁ

answers here, we do not

mean interrogative or indicative sentences, i.e. linguistic
objects, but the objects that serve as their interpretation,

i.e. semantic, modeltheoretic objects.
Still,

in the end, it is language that matters. We would

not be satisfied if the semantic objects we discuss could
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not be linked in a systematic way to linguistic expressions.
However, we are confident that, in principle, this will
constitute no major problem. We feel that our confidence is
justified by the fact that there is a well-defined syntactic
relationship between direct and indirect questions. Sincemna
have already given a compositional syntax and semantics for
indirect questions and since the semantics of indirect and
direct questions is the same, we feel that a compositional
analysis of direct questions will be possible.
We share the basic view of questions and answers
expressed here with many others. One of them, whom we should
mention, is Hintikka. To our knowledge, he was the first to
develop a theory of questions and answers (see Hintikka

1974, 1976, 1978) in which the notion of an answer "doesnot
depend only on the logical and semantical status of the

question and its putative answer, [...] but also on the
state of knowledge of the questioner at the time he asks the
question"

(Hintikka 1978,.p.

290).

1. Questions as partitions
In G a S (1982) questions were analyzed as proposition
denoting expressions. At an index, a question denotes a
.proposition, which we will call the true semantic answer at
that index. 80, the sense (meaning) of a question is a
propositional concept, a function from indices to
propositions, which at every index yields as its value the
preposition that is the true semantic answer to that question
at that index.
'Let us immediately remark two things about this notion of
semantic answerhood. Calling these answers 'semantic'
indicates first of all that the resulting notion of answer-

hood is a limited one, indeed a limiting case of the true
notion of an answer, which, in our Opinion, is essentially
a pragmatic notion. Secondly, it signalizes that when we are
talking about questions and answers in this paper, we do not
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talk about linguistic entities, but refer to semantic objects.

{But for reasons of readability, we italicize

expressions referring to these objects.)
In this paper we will view questions as partitiOns of
the set of indices, a perspective which is different from,
though equivalent with, the prepositional concepts view
taken

in G 8.3

(1982). A partition of a set A is a set of

non-empty subsets of A such that the union of those subsets equals A and no two of these subsets overlap.
Formally:
(1)

A is a partition of A iff

vxeA:x#¢.}€/A=A,vx,yeAgan=¢vx=Y
If we view a question as a partition of the set of indices
I, each element of that partition, 3 set of indices,
represents a proposition, a possible semantic answer to that
question. Consider the question whether 9. This question has
two possible semantic answers:

that g,

and that not Q.

The

two sets of indices corresponding to these two propositions
divide the total set of indices in two non-overlapping
parts. So, a single whether-question {a yesino question)
makes a bipartition on the set of indices

(except for the

tautological question, see section 3). Figure 1 below gives
a pictorial representation.
Constituent questions can be viewed as partitions as well.
The possible semantic answers to the question who G's, are
propositions that eXpress that the Objects a1....,an are the
ones that G. Such propositions exhaustively and rigidly
specify which objects have the property G at an index.1 The
sets of indices that represent the possible semantic answers
form a partition of I. They do not overlap (the.various propositions each exhaustively specify a certain set of

individuals), and their union equals I (the property G is a
total function). Partitions made by constituent questions

can also be represented pictorially {in finite cases, at
1east),.see figure 2.
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whether ¢

who G's
nobody G's
a1

that ¢

is the one

that G's
a2 is the one

'

that G's

a1 and a2_are the
ones that G
that not ¢

everybody G's

[figure 1)

(figure 2)

So, generally, a constituent question can be regarded as an
n-fold partition of I, where n is the number of possible
denotations of the (complex or simple) predicate involved:h1
the question.
That the propositional concept view of questions and the
p-rtition view are eguivalent is easy to see. In G8: S (1982)
questions were represented by expressions of the following
form:

(2) Aj[u/i/ = a/j/l
Here i and j are variables of type 5, ranging over indices,

and u/i/ and a/j/ are two expressions which differ only in
that where the one has free occurrences of i the other has
free occurrences of j. The sense of a question,
‘lliljta/i/ = a/j/]]M,g is a semantic object of type
<s,<s,t25 i.e. a relation between indices. This relation
holds between two indices if and only if the denotation of

a is the same at both. It is easy to check that this relation
isreflexive,

symmetric

and transitive,

i.e.

that it

is

an equivalence relation. To every equivalence relation R On
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on a set A corresponds a partition of A, the elements being
the equivalence classes of A under R. 80, the semantic
object expressed by a question Q can be regarded as a

partition of the set of indices I:

(3) I/Q =def {[1]Q | i e 1}
where [119, the set {j E I

l Q(i){j)}, is the answer to Q

at i. This means that the partition I/Q is the set of

possible semantic answers to Q»

2.

Questions,

answers and information

Above we have characterized the preposition denoted by a
question at a certain index as the true, semantic answer to
that question at that index. As we noted in 68.8

(1982) ,

this semantic notion of answerhood can hardly do as a
satisfactory explication of the intuitive notion of
answerhood. E.g. the proposition that is a semantic answer
to the question who G's, gives a rigid specification of the
objects that have the pr‘terty G. Ii the objects are
individuals, such a specification might be given using the
individual‘s proper names, assuming the latter to be rigid
designators. There are many problems with the consequent
rigid notion of answerhood. For one thing,in an actual
Speech situation, it may very well be the case that, for one
reason or other, no such names are available to the speech
participants. Further, there are situations in which
identification of objects by means of descriptions could
serve just as well, and sometimes even better. However, a
proposition-in which an object that has a certain property
is identified by means of a proper name, is not equivalent
to, and in general even logically independent of, a proposition in which this identification is carried out by means

of a description. Yet, in many cases, the latter
provide excellent answers to questions.

There is no purely
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semantic way to relate these answers 'by description‘ to
'by naming'. And, of course, this is

the semantic answers

not to be expected. The relationship between questions and
answers cannot be isolated from the purpose of posing
questions and of answering them: to fill in a gap in the
information of the questioner. And consequently, whether

two semantically unrelated propositions can serve equally
well as an answer to a question, cannot be decided without

taking this information into account. 80, the questionanswer relation is essentially of a pragmatic nature.
Within the limits of possible world semantics, the
information of a speech participant can simple-mindedly be
represented as a non-empty subset of the set of indices.
Each index in such an information set represents a state of
affairs that is compatible with the information in
question. Evidently, the amount of information is inversely
proportional to the extension of the corresponding set.
Information is maximal if the information set is a singleton, and minimal if it equals I.
Considerations like those presented above, lead us to a
relativization of questions and answers to information sets.
thice that although from a semantic point of view, i.e. if
we take the full set of indices into account, a description

will, in general, not be a rigid specification of an object,
it may very well be that it is such a rigid Specification if

we limit ourselves to a subset of I.2U1fact, if a speech
participant has the information to which object a
description refers,

such a description will function

pragmatically as a rigid designation of that object. 50,
although descriptiOns and proper names in general will not
be semantically equivalent, they may very well happen to be
pragmatically equivalent.

218

3.

Some formal properties of questions

The cardinality of a question I/Q equals the number of
possible semantic answers to it. The lowest possible
cardinality of I/Q is 1

(since we do not allow I = G, in

that case it would hold for all Q: I/Q = ﬂ). In this case

I/Q = {I}. we call this the tautological question in I.
Its only answer is the tautology. E.g.

if ¢ is a tautology

or contradiction, then the single whether question whether 9
is the tautoloqical question. The questions wether (g or
not-g) and whether (A and notm have the equivalent answers
yes, ¢ or not-¢,and g9i_not(¢ and not-Q).respectivelya
Tautological constituent questions are e.g. who G's or does
not G, and, Which F is not an F. One could very well say
that the tautological question does never arise. A question
that has only one possible answer is not a pr0per question
at all.
Some operations on questions
questions

(partitions)

result in new

(partitions), as do the 1—place operations that

take the union of two elements of partition:
--....

..-_v—.~».-.— “----

Ll

I/Q

.

e1 ,‘AZI/Q

A1
A2

A1

A3

A3

A4

_

I
(figure 3)

U A2

A4

I
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This Operation can be defined as follows:

(4) For x, Y e I/Q: HYI/Q = {z1z=XUYv{z;£x & zfy
& Z 6 HQ”
(The 1—p1ace operation that takes the complements of all the
elements of a partition does not in general result in a
partition again.

It does so only when it operates on a bi-

partition, in which case it maps it onto itself, which

reflects the equivalence of the questions whether Q and
whether not:$;)
A two-place operation on partitions that results in a new
partition, is the one that takes the non-empty intersections
of all the elements of the two partitions on which it

operates:

I/Q

I/R

I/Ql") I/R

A1

B1

A1 11 B2

A2 l1 Bi

A2 0 32

B2

A2

I

A1 n B1

I

I

(figure 4)

This intersection operation can be defined as follows:

(5) I/Ql—II/R ={xnylxe1/Q & YEI/R & an # E5}
In the pictorial representation of the intersection of two
partitions, the dividing lines of each of the two partitions
return.

An alternative whether question whether e or w can be
constructed as the intersection of the two bipartitions
whether ¢, and whether 9.

In general, an alternative whether-
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question with n terms can be constructed stepwise from n bipartitions, i.e. from n single whether-questions.

In fact,

any non-tautological question can be constructed by intersection from a number of bipartitions. E.g. the constituent
question who G's can be constructed in this way frOm the
questions whether a1 G’s, whether a2 G's, etc.
The union operation on two partitions is defined as
follows:

{6} I/QLII/R = {zlzaé‘g a. BXSI/Q, SYgI/R:
2

=

k1}:

"
'
y€Y&.'112.b#¢&axEI/Q.

:U

BY S I/R.- z

'

=

xEX

er & Z

=

'

«:Z}

In a pictorial representation of the union of‘UMapartitions,
only those dividing lines ane retained that the two'have in
common, as is illustrated in figure 5.

I/Q

I/R

I/QLJ I/R
I

A1

A2

B1

A3

32

I

A1

B3

U B1 U A2

‘A3 U 82 U B3

I‘

I

(figure 5)

The union operation will play no role in the remainder of
this paper.

It has no straightforward linguistic analogue.

More important in the present context is the following
inclusion relation between partitions.
(7)

I/QEI/R iff VX E I/Q

SY E I/R: X S Y

The inclusion relation holds between two questions I/Q and
I/R iff every semantic answer to Q implies a (unique) séiriant'ic
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answer to R.

It is a kind Of implication relation between

questions. I/QEI/R means that I/Q is a refinement of I/R,
i.e. that every dividing line in I/R is a dividing line in
I/Q as well. See the example in figure 6.

I/Q

I/R

I/Q l; I/R

(figure 6)
The following facts can be seen to hold:

(8) For all I/Q: I/QE{I}
(9) For all I/Q:
(10)

{{1}

l

i E T};_E_;'._T/Q

I/Qn I/RQI/Q

(11) I/Qg I/R iff I/QF‘I I/R = I/Q
(12) I/Q Q I/Q l.) I/R
(13) I/QE I/R iff I/QU I/R = I/R
It can easily be checked that l; is a partial order on the
set of all partitions of I.§; is a reflexive, antisymmetric
and transitive relation. The operations” andU satisfy
idempotency, commutativity, associativity and absorption.
The set of all questions in I, i.e. the set of all

partitions of I, forms a complete lattice underE;. The
tautological question {I} is its maximal element (8). It is

the least demanding question. Its counterpart {{i} I i E I}
is the most demanding one.]1:asks everything that can be
asked.

It might be phrased as

'What is the world like?'. It

is the minimal element of the lattice (9). The bipartitions
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(single whetherwquestions]

are the dual atoms.‘"|and\_lare

the meet and join.
We have seen in section 2 that in order to obtain a
pragmatic notion of answerhood, we are interested in
relativizing questions and answers to information sets, i.e.
to non-empty subsets of I. Doing so, we get pictures such as
the following:

I/Q

A

1

A

A2

A3
(figure 7]
In the situation depicted in figure 7, A1 and A2 6 I/Q are
the semantic answers to 0 that are compatible with J. A3 is
not compatible with J, SinCe A3 n J = 9. The set of semantic
answers compatible with J,

I/QJ, can be defined as follows:

(14) I/QJ = {x | x e I/Q & x n J f w}
Of course it will always hold that I/QJ g 1/0.
A second notion that suggests itself is the partition

that a question Q restricted to J makes on J. We will write
this as J/Q, and will simply speak of the partition that 0
makes 0n J. This notion can be defined as follows:

(15} J/Q = {x n J I x e I/Q & x n J # 6}
The notions

I/QJ and J/Q are related as follows:
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.106) x e I/QJ iff 3y 6 J/Q: y g x
The inclusion relation between partitions can now be
generalized as follows:

(17) J/QQK/R iff vx € J/Q

H e K/R: x g Y

The following fact can be observed:

(18) J/QgK/R iff J S K & J/QEJ/R
Notice that (18)

implies

(19}:

(19) J/QEI/Q
This expresses that the partition that Q makes on I is
preserved when 0 is restricted to J, in the sense that it
may be compatible with less semantic answers, but that
every answer in {element of) J/Q will be a subset of a
semantic answer.
The limiting case is where J/Q contains just one element

(pnovided that J is non-emptyl, i.e. where J/Q = {J}. In
this case, Q could be called the tautological question in J.
But we will preserve the notion of the tautological
question as a purely semantic one, and will not use it when
talking about information sets.
(20]

Instead we define:

J offers an answer fOr Q iff J/Q = {J}

If an information set offers an answer to a question, the

question can be said to be decided by that information, the
information provides a (unique)
Fact

answer.

(18) guarantees that when one's information increases

then one remains at least as close to an answer to a

question.

'
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4.

To have a

(true)

answer and to know an answer

An information set represents information of an individual x
at an index i. We will add an individual parameter and an
index parameter to informationsets. We can distinguish two
kinds of information sets, doxastic sets and epistemic sets.
We will call both kinds of sets information sets. A doxastic
set Dx,i is a non-empty set of indices, representing the
consistent beliefs of x in i. An epistemic set Ex,i
represents the knowledge of x in 1. Since what one knows
should be true, i should be an element of Ex,i‘ The
epistemic and the doxastic set of x in i are related, since
what one knows, one also believes. So, we can formulate the
following general constraintsz:

(21) Ex,i S I. i 6 Ex, i
., Dx . f 9
Dx,1 E Ex,1
,1
Since we have D
Q:

. c E
E I,
x,1 x,i

we also have for any question

(22) Dxri/QE Ex'i/Q; I/Q

The notion of an information set offering an answer, defined
in (20), applies to doxastic and epistemic sets. And (22}
assures us that if Ex,i offers an

answer to Q,

then Dx,

i

offers an answer to Q as well.
We are also interested in the notion of an informaticmlset
offering a true answer to a question.

Jx,i offers an

If an information

set

answer, this need not be a true answer. In

the situation in figure 8(b), Jx,i offers an answer, but not
a true one, whereas in 8(0) and 8(a), J
. offers a true
xli

“‘EEE§EET"tIn 8(a) Jx ' i does notM5?feE_§H—answét"atwallln
.

regardless of where i is situated.) But notice that since i
has to be an element of E
the situations depicted in
x,i’
8(b) and 8(0) cannot occur if Jx i is to be an epistemic
I

set, but only if it is a doxastic set. A doxastic set need
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not contain only true information about 1.
8(a)

illustrates,

I/Q

I/Q

n M
\.l

(a)

But still, as

it may offer a true answer.

I/Q

I/Q

.1

O

J

.

lb)

OJ .

o

.1

Kg].

[0)

.

(d)

{figure 8}
We can define the notions of an information set offering an
answer or a true answer to a question as follows:
(23) Jx 1 offers an answer to a question 0
I

iff Jx,i/Q = {Jx,1}
Jx,i offers a true answer to Q iff Jx,i

U

{1}

offers an answer to Q

Since Ex,i U {i} = Ex,1' Ex’i offers a true answer to 0 iff
Ex 1offers an answer to Q. This does not hold for Dx i‘ What
I

I

does hold is that if Dx 1 offers a true answer to Q, then it
I

offers an answer, but not necessarily the other way around.
So.

(24)

(23) gives rise to the following three possibilities:

x has an answer to Q in 1‘

iff Dx,i offers an answer to Q

x has a true answer to Q in 1 iff Dx,i offers
a true answer to Q
x knows an answer to Q in 1 iff Ex,i offers
an answer to Q
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To know an answer implies to have a true answer, but not the
other way around, since Dx i U {i} may be a proper subset of
I

Ex , i’ And to have a true answer implies to have an answer.
.

5.

Praggatic answers

We are now almost in the position to define the wider,

pragmatic notion of answerhood that we are after, i.e. the
notion of a proposition giving an answer with respect to an
information set. A proposition gives an answer to a question
in an information set, if the information set to which that
proposition is added offers an answer. 80, in order to
calculate whether a proposition P gives

an answer to a

question Q in an information set Jx i’ we first update Jx,i
with P, which results in a new information set Jx i’ and
then check whether Ji,i offers an answer to Q.
There are several important facts to note about the
update operation. The first is that it should turn an
information set of a certain kind into an information set of
the same kind. It should tuLn u doxastie set into a doxastic
set and an epistemic set into an epistemic set. Since Ex,i
and Dx,i are related, they should be updated simultaneously.
Secondly, when information sets are updated, they, in
general, change. 3;,1 need not equal Jx i‘

If a model is

determined by the totality of doxasticxand epistemic sets
of each individual at each index, updating takes us from
one model into another. We will not bother to state this in
detailed definitions, but it is important to bear these
things in mind.
Intuitively, there are two ways to update an information
set J

. with a preposition P, that seem to make sense. The

x,1

first is to check whether P is consistent with Jx
so,

true

to add it to it.

'1!

and if

The second is to check whether P is

(and consistent with Jx i} and if so, to add it to it.
I

In fact, if we apply the first method of updating to a
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doxastic set D
and, at the same time, the second to the
x,i'
corresponding set Ex 1' with an extra proviso that keeps
I

Ox 1 and Ex 1 related in the proper way, the resulting sets
D'

I

. and E'

x,1

I

. will be proper information sets again.

x,i

We can define the update Operation on informatiOn sets
as follows:
(25) update <P,<D
x,i' x i
'
where 13x,i

- D
'
x'i

X};

x 1

Dx,1 n P, if Dx'i n P # ¢

=

otherwise

x,i

Ex'i n p, if 1 e p and Dx’i n P # ﬂ

=

= E

otherwise

xIi

The reader can verify that D; i and E; i satisfy the
I

constraints layed down in
<P'Dx,i>

=

I

[21). We will say that update

Dx,i' and update <P'Ex,i>
.

2

i

Ex,i iff update

=

.

.

I

<P'<D:::,:'L'Ex,i>>
<Dx,i'Bx,i>‘
It may be illuminating to notice that if we start with no
information at all, i.e. with E

= D
xii

s I, and

x’i

continuously update these sets with prepositions in
accordance with (25], the pair of information sets that
results, is, at each step, a pair consisting of a doxastic
and an epistemic set, i.e. a pair of sets satisfying (21).
In order to be able to give a definition of a notion of
pragmatic answerhood, we need one more auxiliary notion that
introduces nothing but a new piece of terminology.
(26) Q is a question in Jx 1 iff Jx i does not offer
I

I

an answer to Q

Q is a question in Jx,i iff there is more than one answer to
Q that is compatible with J.
We can now give the definition of a proposition giving
a

(true) answer to a question in an information set as

follows {assuming Jx,i to be an information set of a certain
kind, and update to be the corresponding update operation):
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(27] Let Q be a question in Jx i' then (a proposition} P
I

gives a

(true) answer to'Q in J x,i iff update

<P,Jx 1) offers a (true) answer to Q
I

What this definition expresses is simply that a preposition
an SWGI‘S

a question in an information set iff when the

information set is updated with the proposition, the
question is no longer a question, but is

A

(dislsolved.

Definition (23) of an information set offering a (true)

answer, together with definition (25) of the update
operation, guarantee that the following facts hold:

(28) P gives a true answer to Q in Ex,i iff P gives an
answer to Q in Ex 1
. r

If P gives an answer to Q in Ex i’ then P gives a
I

true answer to Q in Dx 1
I

If P gives a true answer to Q in Dx i’ then P gives
I

an answer to Q in Dx,i

In view of

(28), we can say, analogously to (24}:

{29} P gives x an answer to Q in i iff P gives an answer
to Q in Dx,i

P gives x a true answer to Q in 1 iff P gives a true
answer to Q in Dx 1
P does

I

let x know an answer to Q in 1 iff P

gives an answer to Q in E

x,i

The following examples may serve to illustrate the notionSIxE
pragmatic answerhood. Consider the situation in figure 9(a):
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that Q

that not—¢

that 1])

that not~w

I

(a)

I

(b)

(figure 9}
The vertical division of I is the partition I/whether 9,

the horizontal one is I/whether y. Since 1 E-that 9 and
i e that ¢,.that49 and that w are true in i. Dx,i and Ex,

i

contain the information that if w, theg_$. Neither the
question whether 9 nor the question whether 9 is answered:u1
Dx,i or in Ex,i‘

In this situation, the true preposition

that g gives a true answer to the question whether g in Dx, ii
the answer that Q. And it also gives that answer to that
question in Ex,i‘ Figure 9(b)

represents the situation that

results after updating Dx,i and Ex,i with that 2. Update
<that E'Dx,i> = D£,i = Dx,i n that w. And update
<that E,Ex'1>

Eéti = Ex,i n that w.

Notice that the

pragmatic answer that y is logically independent of the
semantic answer that 9.
As a second example,

consider the following situation:

that ¢

that not—¢

that w

{—

.

.i

Dj
.1

x11
Ex,i

that not-LIJ

(a)

(b)

[figure 10)
That ¢ is now false in i, but that y is still true. Dx,i
still contains the

(now false)

information that if y, then ¢.

Since it is false, Ex,i cannot contain this piece of
information anymore.

In this situation, the true proposition

that w still gives x an answer to the question whether

in

i, but no longer a true answer. Then, of course, it cannot
let x know an answer either. A true proposition, even if it
gives an answer, need not give a true answer.
Next, consider the following Situation:

that ¢

that not-¢

thatlp

that not—w

la)
(figure 11)

(b)
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Both that ¢ and that w are now false in i. As in the first
example, both D

and Ex , 1 contain the information _______
that if
x,i
w, then ¢. Since DK 1 is compatible with that w, update

\

<that ¢,Dx i>— Dx i — Dx i n w.
that
But Since 1 £ that y,
.

=

’

—

I

update <that w'Ex .> = E'
= E
The false proposition
————-—
,1
x,i
x, i
that ¢ gives x the false answer ¢
that
to the question
whether ¢, and does not let x know an answer.
As a last one in this series of examples, consider the
following situation:

that ¢

that not-¢

that w

x,i

x,1

that not—¢

x,i

(a)

(b)

(figure 12)

That ¢ is now true in i, but that Q is still false. The
updates of Dx,i and Ex,i are similar to those in the
previous situation. But this time the proposition that g
dees not only give x an answer} it even gives x the true
answer that 9. But it cannot let x know an answer, since
that

is false in 1. So, a false proposition can give one

a true answer, but it can never let one know an answer.
Whereas in the previous series of examples we cancerned
_ourselves with single whether-questions, in the next
example we consider a constituent question.

the F = a

the F = a,

1

4'

G:=¢

G = {a1}
.1

G

t

{3.2}

Exli

G = D

I

(a)

I

(b)

(figure 13}
In this situation, the domain of individuals D = {a1,a2}.
F is a property that is true of exactly One individual. The
vertical division of I is the partition I/who is the F, the
horizontal one is I/who G's. Dx,i contains the (false)
information that a1

is the F, and the (true)

information,

also contained in Ex,i' that exactly one individual G's.
“ The question who G‘s is not answered in Dx,i and Ex,i’ Both
the pr0position that a1
in figure 13
who G's

is the one who G's

(the shaded area

(b}) and the proposition that the F is the one

(the dotted area)

give an answer to the question

who G's in nyi° Notice that the former is a semantic answer.
whereas the latter is a pragmatic answer, and that the two
are logically independent in I, but pragmatically equivalent
in Dx,i‘ Both pr0positions in fact give a true answer in
Dx 1‘ But only the prOposition that a1 is the one who G's
I

does let x know an answer in 1.

Notice that even a much
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weaker proposition like that if anyone G's then the F does,
would already give x a true answer in i. And propositions
like that nobody G's or that everybodin's, would not give
an answer,

6.

since they are incompatible with x's information.

Partial ahswefsw

Although the notion of a pragmatic answer is an essential
step towards a satisfactory notion of answerhood, it still
calls for further refinements. Pragmatic answers as
defined in (27]

are always complete answers. If a

proposition gives an answer in an information set Jx - I the
question is always completely solved in that information
set. However, in many cases the questioner will already be
very happy if her question can be partially solved, iie.
if the set of answers compatible with her information is
narrowed down. What we need is a notion of partial
pragmatic answerhood.
If a proposition P narrows down an information set Jx' 1
to a proper subset J; i such that the answers to Q
l

compatible with J; i form a proper subset of the answers
I

compatible with Jx ., we will say that P gives a partial
I

.1

answer to Q in Jx i‘ This is exemplified in figure 14(a):
.

I

Q

Q

V
x,i

(a)
(figure 14)

x,.i

(bl
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As figure 14(b)

illustrates, a proposition maykmainformatiVe

with respect to Jx 1' without giving a partial answer to a
I

question Q in Jx,i‘
I
We will say that Jx,i
in figure 14(a)

is closer to an

fl
answer to Q than Jx,i (whereas in 14(b} Jx,i
and Jx,i are

equally close to an answer to Q). The notion of being closer
to an answer can be defined as follows:

(30) Let Jx i be a subset of KK 1, then Jx i is closer
x!

I

to an answer to Q than Kx

K

iff I/QJx' i c I/Q x' i
If a proposition is to give a true partial answer in an
information set J1,“i to a question Q, the set of answers to
Q compatible with Jx,i updated with that proposition should
be narrowed down in such a way that the true answer to Q
remains accessible. The notion of an information set giving
access to a true answer can be defined as follows:
(31)

Jx i gives access to a true answer to Q iff

J
[i]Q e I/Q “’1

A doxastic set need not give access to a true answez, but an
epistemic set always will. The notion of an information set
being closer to a true answer can now be defined as follows:

(32)

J

.
x,i
Jx,i

is closer to a true answer to 0 than R

x,i

is closer to an

iff

answer to Q than Rx,i

and Jx i gives access to a true answer to Q
O

For epistemic sets. the notions of being closer to an
answer and being closer to a true answer coincide, but they
do not for doxastic sets. Whereas a doxastic set will always
be as least as close to an answer as an epistemic set, it
need not be as least as close to a true answer.
We can now define the notion of a proposition giving a
(true) partial answer in an information set as follows:
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(33) Let Q be a question in Jx,i' then P gives a (true) partial
answer to Q in J
to a

(true)

. iff update <P,J
.> is closer
x,i
x,i

answer to Q than Jx

i
I

Of course,

(true) pragmatic answers as defined in (27),

which we might call complete pragmatic answers, form a subset of the set of
in

(28)

(true)

partial answers. The facts stated

for complete pragmatic answers, hold for partial

answers as well. And the three different notions of

pragmatic answerhood that were distinguished in (29) apply
also to partial answers.

An important fact to be noticed is that if Jx,i/Q is a
bipartition (i.e. if Q is, or comes down to, a single
whether question in Jx,i)' and P gives a partial answer to Q
in Jx,i’ then P gives a complete answer to Q in Jx,i° This
fact is not very satisfactory. We will come back to it in
the next section.
we will end this section by giving some examples of
propositions giving partial answers in a doxastic set {the
difference between a proposition giving a true answer and
letting one know an answer, discussed in the previous
secLiOn, applies to partial answers in much the same way,
but will be left out of consideration here). Consider the
situation

depicted in figure 15.

who G‘s
G==¢

G = {al}

The domain D =

G = {a2}

{al.a2,a3}

G = {a3}

throughout I:

G = {31 :32}

M =’- {81,32}

6 = {a1,a3}

F = {a3}

G = {a2.a3}
G = D

(figure 15)
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The proposition that if a1 G's then a.J G's, gives a true
partial answer in Dx 1' Updating Dx,i with that proposition
results

in an information set D'
in which the areas
x, i

2 and

6 in Dx i have been Cut out. So, the set of semantic answers
compatible with D; i is smaller than the set of semantic
answers compatible withDxi' and the true semantic answer
that a3 is the one who G' s is still accessible in D' i‘
As a second example, consider the proposition that the one
who G's is an M. This proposition gives a partial answer in
D

. as well; but this time not a true one. Updating D
=
x,i
x,1
with the pr0position that the one who G's is an 3 brings

Dx,i down to the areas 2 and 3. The true answer that a3_i§
the one who G's is no longer accessible from this information
set. Notice that the proposition that the one who G's is an
M would give a complete answer

(but again not a true onelin

Dx i' which resulted after updating Dx i with the
proposition that if a1 G's then a2 G's.
The answer that the one who 6‘5 13 an M might be called
an exhaustive indefinite answer.

It exhaustively lists the

individuals that (are supposed to) walk, in this case only
one, and characterizes them by means of an indefinite
description. A non-exhaustive indefinite answer would then
be the proposition that (at least) an M G's.

It gives one

individual that 6'5 and specifies it in an indefinite way,
but leaves Open that there are other individuals that G as
well. This proposition gives a partial (false)
Dx,i as well.

answer in

It cuts the areas 1 and 3 out of Dx,i°

Often, indefinite answers are partial ones, but they can

very Well be complete, the exhaustive indefinite answer that
the one who G's is an F gives a complete true answer in
Dx,i' And notice that an exhaustive definite answer like
that the one who G‘s is the P, need not give a complete
answer.

It does so in the situation in figure 15, but it

would not in an information set in which the question who is
the F is not decided.
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7.

Indirect answers

we return now to the unsatisfactory fact noticed above, that
questions which are bipartitions in an information set can
be answered only completely. This implies e.g. that simple
whether-questions cannot be answered partially. But it
seems that in a sense, they can. Suppose that whether ¢ is a
question in J

The proposition that if 4% then_g, can be
x,i’
a good answer, even in case ¢ is not contained in Jx ,i‘ But
it does not give a partial answer according to definition
(33). Consider figure 16:

that ¢

that not-¢

K\
\j

thatw

K
is; J
<thati£ Q,
then Q'Jx i
I

(ill

(b}

(figure 16)
What is going on here is the following. The situation in
16th]

is the one discussed above with respect to figure 9.

There we saw that in this situation, that y will give an
answer to the question whether 9 in J§,i‘ And notice that in
the situation depicted in 16(a), that y does not yet give an
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answer to whether ¢ in J

80 it seems that, in a sense,

x is getting closer to aﬁ';nswer. What the pr0position ttgt
if y! then ¢ does to Jx,i is that it provides a new way of
getting an answer to the question whether 9. For x can turn
to someone and ask whether w, and if he is lucky, he gets
the answer that g, which solves his original question_
whether ¢ at the same time. His question whether 9 is
related to the question whether w. This may be very
important, e.g. the question whether y may be easier to get
answered. And not only informants who happen to have the
information whether 9, but also informants who do.not
happen to have that information, but do happen to have the
information that y can help him out. Notice that whether 9
and whether y are not equivalent in the new information set:
that not—¢ does not give x an answer to whether t.

In the

new information set the proposition that if ¢y_then w also
provides usefull information, without qualifying as a
(partial)

answer.

If x updates with this proposition then

his original question whether ¢ gets even more intimately
related to whether 9: it now becomes equivalent to it, for
now also that not-w tells x something about whether 9, viz.
that not-o.
Similar situations can occur with constituent questions.
Suppose that who is the one who G's is a question in Jx,i°

Suppose further, that x has no idea which individual has
the property G, it may be any individual in the domain.

If

x also has no idea as to which individual is the F, the
proposition that the F is the one who G's, will not give a
partial answer to her question in Jx,i‘
quite

Still, she may be

satisfied with this answer, because now there is the

possibility to turn to another informant and ask the
question who is the F. A (partial)

answer to that question

will be a (partial) answer to her original question as well.
And her informant may have an answer to the new question
without having one to the old one.
In view of these examples, one would like to widen the
notion of answerhood,so as to include this indirect kind of
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answers. But doing so is a delicate matter.

Informally,

these indirect answers can be characterized as follows:
(34)

Let Q be a question in Jx,i’ then P gives an
indirect answer to Q in Jx,i iff there is some
question R in update (P'Jx,i> such that Q depends
more on R in update <P,J x,i.> than in Jx,i and R is
not conversationally equivalent to Q in update

Dependence is a relation between questions. Intuitively, a
question Q depends on a question R if an answer to R tells
us something about an answer to Q. Relativizing dependence
to information sets, we give the following definition:
(35)

Q depends on R in Jx

J
ax e I/R x'i

According to

(35)

1

iff

BY €.I/Q x'i: x n Y ¢ ¢

Q depends on R iff some answer to R

compatible with Jx 1 gives a partial answer to Q in Jx i‘
I

I

The comparative notion is then defined as follows:
(36) Let Q be a question in Jx i c Rx i' then Q depends
I

I

on R in J)"i more than in Kx,1 iff

{x' l x' e I/RKx ' i & ay 6 I/QRx ' i : x n xx i n y # ¢}<:
'

{x | x s I/R
According to (36)
thaan1Jg

J

.
J
.
“'1 & ay 6 I/Q x,i : x n Jx

I

1 n Y # ¢}

Q depends more on R in update <P,Jx’i>

iff there are more answers to R that are partial

,i
answers to Q in update <P,J

> than there are in J

.. Thus,

in update <P,Jx i> the change: of getting an answerxt; Q
through an answer to R are greater than in J. As the reader
can easily verify, the situations discussed above are
covered by this definition.
The notion of conversational equivalence is harder to get
a grip on. Elusive though it may be; it is an essential
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element in the definition of an indirect partial answer,
since it prevents the notion from being totally void. For,
without it any proposition that is informative with respect
to J3 i would give an indirect answer to any question Q in
I

Jx,i‘ This can be shown as follows. Consider a situation in
which there are two fully independent
word)

(in any sense of the

atomic propositions that ¢ and that w. In such a

situation, it is out of the question that the prOposition
that y would be of any help at all for the questhmnwhether¢.
So, that 9 should not come out as an indirect partial.answer.
However, if we add that y to Jk,i' the question whether

can

easily be seen to depend more on the question whether if $1
then 9,

than in the original Jx,i’

So,

all conditions of{34)

are fulfilled, except for the last one.
The following informal reasoning may show how cases like
these are cancelled by the requirement of conversational
non-equivalence. Remember that the whole point of getting a
question on which the original one depends more is that it
provides the questioner with the opportunity to find an
informant who is not able to answer the original question,
but is able to answer the one on which it depends more, with

a better chance that such an answer indirectly provides an
answer to the original question. This is successfull only
if the two questions are not conversationally equivalent.
Two questions are conversationally equivalent if the
questioner has to assume that an informant will be able to
answer the one question truthfully iff she is able to answer
the other truthfully as well. So, if a proposition gives
rise to a new question which is conversationally equivalent
to the original one, the entire point of providing an
indirect answer vanishes.
This can be captured in the following, more precise
definition:

(37)

Q is conversationally equivalent to R for x in 1

iff

Vy [x believes to know y to know a (partial) answer
to Q iff x believes to know y to know a (partial)
answer to R)
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What remains to be shown is that in the kind of counterexamples discussed above,

the new question is indeed

conversationally equivalent to the original one.

I.e. if we

have to show that under the assumption that that ¢ and
that ¢ are totally unrelated, the question whether if h,
then ¢, to which adding that w to Jx,i gives rise, is
conversationally equivalent to the question whether 9. This
can be done as follows.
Suppose our questioner x asks an informant y whether if
w,

then ¢-

Suppose y replies that, indeed, if w, then ¢-

The propositions that w and that ¢ are known to be totally
unrelated. Thus, x cannot interpret the conditional as
expressing some kind of internal relation between ¢ and w,
for such an interpretation would be incompatible with his
information. Consequently, the only interpretation available
for x is that of a straightforward material implication.
This means that x has to assume that either y believes that
w is false, or that ¢ is true.

If x is to incorporate the

material implication in his information, he has to make sure
that the latter is the case. For, given that his information
contains that ¢ that is the only situation in which x can
assume that y knows the answer to whether if w. then ¢. But.
obviously, this means that in the given circumstances this
questiOn is conversationally equivalent to the original
question whether ¢.
As will be clear from this informal discussion, a
formalization of the notion of conversational equivalence
involves information of speech participants about each
other's information in an essential way. This requires a
richer framework, and a more restricted notion of an
information set, than we are using here. But, informally at
least, the matter seems clear, so, assuming a formalization
can be giVen,

(34)

partial answerhood.

indeed defines the notion of indirect
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8. Answers compared

Not all propositions give equally good answers to a question
in an information set. In what follows, we will formulate
some conditions which can be used in comparing propositions
in this respect. These conditions will be seen to be related
to the notion of a correct answer to a question in a Gricean,
conversational, sense of the word.
First of all, there is a condition pertainingtxirelevance.
When relevance is defined as in (38), a condition of
relation can be stated as in (39}:
{38} Let Q be a question in Jx,i' then P is relevant to Q

in Jx,i iff P gives a (partial) answer to Q in Jx,i
{39)

If P is a good answer to Q in Jx,i’ then P is
relevant to Q in dxii

Notice that indirect answers are excluded. Of course, this
is not correct, but we prefer to leave them out of
consideration untill they are properly formalized.
Second, there is a condition of quality, i.e. a Condition
pertaining to truth:
(40) Let Q be a question in Jx i'

then P is a good

’

answer to Q in Jx 1 iff P gives a true (partial)
I

answer to Q in Jx,i

Two things can be noticed. First, since giving a true
(partial)

answer implies giving a (partial) answer,

relevance is subsumed under quality. Second, the condition
of quality allows for a weaker and a stronger reading. The
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stronger reading results if Jx,i is required to be an
epistemic set.

(In that case relevance would collapse into

quality.)
Besides these absolute conditions of relation and
quality, there is-a relative condition pertaining to the
amount of information a proposition gives with respect to
a question. Before giving this condition of quantity, we
first define some auxiliary notions. Throughout, we assume
that Q is a question in Jx,i and that P1, P2 give (partial)
answers to Q in Jx,i'

(41)

P1

is more informative to Q in Jx 1 than P2 iff

P1

n

1

(42) P1

Jx,i

is closer to an answer to Q than P2 n Jx,i

is less overinformative to Q in Jx 1 than P2 iff
I

(i)

P2

is not more informative to Q in Jx 1 than
I

P1;

(ii)

P1

and

is weaker in Jx,i than P2, i.e.

(P2 0 J)

In terms of

(41)

and

C

(P1

(42)

0

J)

we can define the notion of a more

standard answer as follows:

(43)

From

P1

standard answer to Q than P2

iff either

P1

is more informative to Q in I than P2;

(ii)

P1

is less overinformative to Q in I than P2

(43)

(44)

is a more

(1)

or

it follows that:

If P1 c P2, then either
(1)

EH isumre informative to Q in Jx,i than P2;or

(ii)

P2 is less overinformative to Q in J)"i than
P1; or

(iii) P1 and P2 are equivalent in Jx,i' and P1 is a
more standard answer to Q than P2, or P2 is a
more standard answer to Q than P1
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We are now ready to state the following condition of
quantity:
(45)

P1 is a better answer to Q in Jx 1 than P2 iff
l

either
(i)

P

is more informative to Q in J

(ii)

P1

is less overinformative to Q in Jx

1
or

. than P ;
x,i
2

I

thanPZ:

1

or

(iii) P1 and P2 are equivalent in Jx i and P1

is a

I

more standard answer to Q than P2
Clause (45)(i) correctly predicts that a proposition that
gives a complete answer is a better answer than one that
gives a properly partial one, if it is any good at all, i.e.
if it gives a true answer. Complete answers are the most
informative ones.3
Clause

(45)(ii)

requires a proposition not to give more

information than the question asks. For example, suppomethat
Jx,i contains no information about ¢, or about w. Let the

question be whether 9. Then (45) predicts that the
proposition that 9 is a better answei than the proposition
that (¢ and_yl. Both are complete answers, and therefore,
that 9 is not more informative than

that (¢ and w). But the

former is weaker in Jx ,i than the latter, and therefore less
overinformative.

(Notice that that ¢ w0uld be a better

answer than the possible indirect answer that (¢ or w), since
it is more informative in this situation.)
However, if the preposition that ¢ is already contained
in Jx,i’ then that ¢ is no longer weaker, but equivalent
with that 12 andgy)

in Jx,i' But clause

(45)(ii)

decides

between the two, even in this situation. Both propositions
are complete answers to whether g in I, but that ¢ is weaker
in I than that

[¢ and $1: and hence a more standard answer,

and therefore a better answer.
To give another example, suppose Jx,i contains the
information that not-y. Then, the pr0position that ¢ and the
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proposition that (¢ or'w)

are equivalent in Jx,i’ but that ¢

is a more standard answer to whether ¢, since it is more
informative in I to whether ¢. and therefore a better
answer to this question. Of course, this does not mean that
the proposition that (¢ or ¢l could never be a good answer
in this situation. It would be for example, if the one who
answers the question is simply not able to express the
proposition that g sincerely. The prOposition ¢
that
may
simply not be available as a good answer.

A natural

question .that arises, is whether in a given

set of available good answers, there always is a best one.
It can be proved that in a sense this is the case. But only
if we make two assumptions. The first is that if two

propositions P1 and P2 are available, their conjunction
P1

n P2 and their disjunction P1 U P2 are available as well.

The seCOnd assumption is that Jx i is an epistemic set. Then
I

we can proce the following:4

(46) Let Q be a question in Jx i' Jx,i an epistemic set,
and P1, P2 different (partial)
J

answers to Q in

., then either

than P0; or

(1)

P1

is a better answer to Q in J

(ii)

P2

is a better answer to Q in Jx 1 than P1;

(iii) P1

n P2 is a good answer to Q in Jx,i and a

,-

9."

or

better answer to Q in Jx,i than both P1 and
P2:

(iv)

P1

or

U P2 is a good answer to Q in Jx i and a
I

better answer to Q in Jx 1 than both P1
I

and P2
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9. Correctness of guestion-answering

We have called the conditions given above conditions of

relation, quality and quantity. This should remind one of
the corresponding Gricean maxims. Conditions like these may
be expected to form the core of an explication of the notion
of a correct answer, of an answer in accordance with the
Gricean maxims. Such a notion of correctness can be
formulated informally as follows:
(47)

If x has a question Q, then y gives a correct answer
to Q for x in expressing P iff y believes that P
gives a good answer to Q for x and that there is no
P' available such that P' gives a better answer to
Q for x than P

Clearly, the notions of a good, and of a better answer,
figure essentially in this definition. But it reflects the
subjective, speaker~oriented, nature of the Gricean maxims.
Therefore, it relates the notions of a good and of a better
answer, which themselves are pragmatic in that they pertain

to the information of the questioner, to the information of
the one who is answering the question. Thus, a formalization
of

(47)

essentially involves a representation of information

about information. We will not attempt such an analysis of
information here, the elaborations this would involve go
beyond the scape cf the present paper. But it may be noted
that the subjective correctness notion is based upon the
notion of a preposition giving a good answer to a question in an
information set, and upon that of one proposition giving a
better answer than another. And these notions are defined

247
by the conditions stated above.
A closer look at (47)

should reveal further thatj11refers

to expressible and available propositions, i.e. that it
refers to language. Throughout this paper we have been
talking about questions and answers not as linguistic, but
as semantic, modeltheoretic objects. But if we come to
consider effective question-answering in speech situations,
language becomes all important again. A certain preposition
may be a good answer, it may even be the best one there is,
but this is of little use if we are not able to express it
adequately.

In determining what the best answer to a

question is, we are always dealing with a certain subset of
the totality of all true partial pragmatic answers. Roughly,
this set contains those propositions which the one who
answers the question is able to express linguistically in

such a way that the questioner's interpretation of this
linguistic expression is a proposition that gives her a true
partial pragmatic answer.
The restriction to adequately expressible propositions is
highly relevant. The notion of giving a better answer
strongly favours semantic answers. This is due to condition
(45)(iii),

In fact, if we consider all trie part

to a question, the true semantic answer will obviously be
the best one.

{And if it is too strong to be given vis a vis

the quality maxim, disjunctions of semantic answers will

come into play.) But if semantic answers are to be expressed,
we need, among other things, semantically rigid designators.
And as we noted quite at the outset in section 2, such rigid
designators may not be available in the language. And even
when they are, they may not be available to the speech
participants in the sense that they may not be, or may not
be expected to be, rigid in the information of questioner or
questionnees. A semantically rigid designator may fail to
pick out a unique denotation with respect to a certain
information set, whereas at the same time a semantically
non-rigid expression may do so, by being pragmatically rigid
with respect to that set. Obviously, in such a situation the
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latter kind of expression gives better means to express a
pragmatic answer.
The restriction to adequately expressible prOpositions,
which (47) makes, is very realistic in predicting that

semantic answers are not always the best ones available. So,
the theory of pragmatic answers developed in this paper
loses none of whatever usefulness it may have, by the fact
that ideally semantic answers tend to be the best ones. In
fact, that under completely ideal circumstances, which
include having a complete, perfect language, being a perfect
language user, a perfect logician, andaawalking-en¢yclopedia,
semantic answers are the best ones, may be viewed as a merit
of the present theory. For it correctly links the existence
and function of pragmatic answers to their proper source:
the human condition.

Notes

We would like to thank Peter van Emde Boas for his
stimulating criticism made during and after an oral
presentation of the material of this paper, and Theo
M.V. Janssen and Fred Landman for their valuable comments
and criticism on an earlier, more elaborate version.
An analysis of the relation between linguistic answers
and constituent interrogatives makes use of the property
or relation in which the latter are based. See
See G a S
(1984) for details. There the theory
deve10ped in this paper is applied to linguistic
interrogatives-answer pairs.
These constraints are familiar from epistemic logic. More
constraints would have to be added once we want to deal
with information of one individual about information of

another, and with consciousness of one's own infOrmation
state.
Notice that we will need the maxim of Manner to help
decide between equivalent sentences, since in this framework they express the same preposition.
4. For a proof see

G&S (1984) , appendix 2.

5. This presupposes that accessibility relations play a role
in defining rigid designation. In a model without them,
semantic rigidity would imply pragmatic rigidity.
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Introduction

Interrogative-answer pairs are of special interest to any
theory which aims to model natural language interpretation.
There are abundantly many reasons for this, most of which
rather have the looks of a cliché, we are afraid.

[But then,

isn't a cliché a cliche because of its very truth?) Few
would like to challenge that natural language is first and
foremost a system of human communication. And hardly more
controversial is the claim that language is a pretty successful means to exchange information. Even those who never get
tired to stress the multitude of functions linguistic utterances can fulfill,will have to admit that the informative
use is prominent among them.
The informative use of language is intimately linked to
question answering. One might even go as far as to say that
it is all there is to it. One might argue that there really
is no separable assertoric use of language, that there is
no way to get even close to understanding the way in which
indicatives function if they are viewed in isolation. Whenever one tries to describe how something functions, one
finds oneself looking for its goal or purpose. In this case
we don't have to look very far. The main purpose of the
assertoric use of_sentences is to convey information.

If an

assertion succeeds in this, it answers a question. And this
no matter whether or not such a question was actually posed,
for example (for there might be other ways to 60.30) by the
utterance of an interrogative sentence by the one to whom
the assertion was addressed.1
As a matter of fact, this perSpective is what drove us to
the study of questions. Our original interest was what we
called 'epistemic pragmatics’, an analysis of the role of
253
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information in language use. The analysis aimed at was a
logical one, and maybe for that reason tended to focus on
ﬁuaassertoric use of sentences.
Part of that project was the formulation of conditions
for the correct use of indicatives, conditions pertaining
to the information of the Speaker,na:only his information
about the world, but also, and equally important, his information about the information of the addressee. This task
comes down to trying to arrive at a

precise formulation of the

Gricean Maxims of Relation, Quality, Quantity, and, more
peripherally, Manner. To shortcut a long history,

it proved

inevitable to refer to questions in the formulation of,
first and foremost, the Maxim of Relation. And it turned out
that thelhnim of Quantity has to seek a delicate balance between on the one hand requiring an utterance to be maximally
informative, and on the other hand requiring it not to be
unnecessarily overinformative, a balance which is almost impossible to find if we don't assume an assertion to take
place against the background of a certain implicit or explicit question.
This being so, a pragmatic analysis of assertions calls
for an analysis of questions. And if the analysis aimed at
is to be a logical one, we need a logic of questions, or,
turning the medal, a semantics of interrogative sentences.
To those dedicated to logical semantics, interrogatives
and answers are an outstanding challenge. It has often been?
put forward, not only by notorious adversaries of a logical
approach to language,.but also by such eminences grises in
the field as Frege and the author of the Tractatus, that the
variety of uses to which language can be put in principle
lies outside the realm of logic.

Logic is preoccupied with

the notions of truth and truth conditions of sentences so
deeply,

so the argument seems to go, that it is hardly to be

expected that it will have anything of interest to say about
non-descriptive sentences, or the non-descriptive use of
sentences.
This puts a heavy burden on the logical semanticists
approach to natural language. To be sure, logical semantics
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is bound to have its eXplanatory limits, that is nothing to
get worried or excited about. There is more in between
natural language and its interpretation than semantics will

ever be able to reveal. Butthen, there isnft only semantics,
there is syntax, pragmatics, and lexical semantics as well.
[And you might go on adding your own favourites.) But it can
not be denied that if logical semantics is to be a viable

enterprise at all, it Should be able to ascribe wellbehaved
semantic objects not only to indicative sentences, but, for
a start, to interrogatives as well.
ignore questions.

It just will not do to

Semantics is to be a semantics of both

interrogatives and indicatives, or else it is not to be.
For this and maybe other reasons as well, there has been
a lively interest in the logic of questions throughout the
years.4 But, if we may say so, with marginal success as far
as natural language semantics is concerned. Perhaps under the
influence of the success of modal logic and other intensional logics, most modern approaches try to deal with interrogatives by adding special operators, or by using imperati-

ve and/or epistemic operators that already have been added,
to standard logical languages.5
This is not the place to ussc-i c
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'erotetic logic'. It has certainly left us a load of interesting problems and results, but it never succeeded in arriving at a proposal for the analysis of interrogatives in
natural language that could enjoy acceptance by a larger
part of the logical semanticists communion. As we see it,
this misfortune is largely due to the failure to come up

with a single and simple type of semantic object that can
serve to be associated with the syntactic category of interrogative sentences. Preferably,

such an object should not

be something completely new and never heard of, but should
stay within the limits of the by now familiar, and successful. intensional type theory.6 And further, and equally important,

it should be such that it opens our eyes to new

meta-notions which are of logical interest. A new step in
semantics should offer a new outlook on the field of logic
if it is really worthwhile. For the semantics of interroga-
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tives this seems to require that it give rise to simple and
logically wellbehaved notions of entailment between questions,
and of answerhood as a relation between questions and assertions. And the stronger these notions cling to the trustv
worthy notion of logical consequence, the better it is.
Tichy may be honoured as the one who perhaps has propagated this view in its mOSt pure form.7 Tichy's message is
that the ordinary logical apparatus provides all the tools
we need to deal with the logic and the semantics of interrogatives. To be sure, he doesn't mean standard predicate
logic, but (his version of)

intensional logic. More speci-

fically, he argues that we need nothing besides our good old
basic semantic objects: entities, truthvvalues and indices:
and no new ways of constructing more complex objects from
these basic ones than the ones we are already familiar with.
In our opinion, all this is very true. However,we feel

that Tichy pushes things too far in this direction. In the
end, he gives interrogatives no privacy at all. In Tichy's
view, every interrogative shares its logical analysis with

an 'indicative expressionf, yes/no-interrogatives with indie
ative sentences, constituent interrogatives with predicative
expressions. This deprives them of the right to form a homogeneous category, to which intuitively they are entitled.
And, equally important, it bereaves them of their own iden—
tity.

It makes no sense to turn interrogative sentences into

truth value expreSSions, as Tichy does with yes/no-interrogatives.8 One has heard it say too many times that interrogatives don't have truth.values,

to embrace a theory that

tells us that after all they do. Maybe therefore the semanticists community is hesitant to accept Tichy's proposal,
interesting though it may be, as its standard theory of the
semantics of interrogatives and answers.

Tichy's analysis can also be used to illustrate a traditional feature of the logical approaches to questions we
mentioned above. Not having made a semantic distinction
between interrogatives and indicatives, there is no other
way Open to him than to keep them apart by seeking refuge
in pragmatics (or, as in the old days, psychology). There is

257
no semantic difference between an indicative and the corres-

ponding yes/no-interrogative. They both express a proposition
and denote a truth value

(they both contain a 'Gedanke',

Frege said). The difference lies only in the concern or attitude the speaker has towards this pr0position. These attitudes are of no concern to the logican or semanticist (they
may be to the pragmaticist or psybhologist), only their objects, propositions. are.
A conservative mind may find this view on the matter at-.
tractive, it declares logic to be quite allright the way it
is. To us it seems to rob logic and semantics of a subject
to which it might have some interesting contributions to
make. It is also quite likely to confirm the critics of
logical semantics in their prejudice that logic will fall
short to pay its debt to the study of non-assettoric uses of
language.
Still, these are mainly objections of a more or less ideological nature.

Fortunately,

there

is more to it.

As an addi-

tional argument for his position, Tichy remarks that the difference between indicatives and interrogatives vanishes if
they occur as complements embedded in sentences. Indeed, this
were to be expected if the difference were merely one of
psychological attitude. But the argument can easily be seen
to be based upon a false premiss.

If we are to take Tichy's

word for it, to know whether something is the case is to be

just the same as to know that it is the case. Well, if it
actually is the case, yes, but if it is actually not the
case, no. Then to know whether something is the case is to
.know that it is not the case.10
It is precisely when we look at wh-complements, indirect

questions, that the semantic_dif£erenoes between indicatives
and interrogatives come out in the open, at least, if we
assume interrogatives and their accompanying complements to
be intimates. Theories of interrogatives sharing Tichy's
basic point of view (Hausser's work is a case in point)
variably lead to poor analyses of wh-complements.11
We have tried to do better by working in the opposite
direction.

In G&S 1982 we investigated the semantics of

in-
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Wh—complements. We hoped that starting out from questions
as they occur embedded in indicatives, familiar ground for
a semanticist, would lead us indirectly to a single uniform
semantic object all kinds of interrogatives can be associated with. What we ended up with are propositional concepts.12
Not any old propositional concept

will do as a semantic

object that can be expressed by an interrogative. Those that
do can be shown to have special properties, and these we
call questions.

These properties assure that a question can

be viewed as a partition of the set of indices.
In G&S 1984a we made ample use of this insight in defining

notions of semantic and pragmatic answerhood. Being somewhat
pretentious, that paper might be seen to typify the potential possibilities of a logical theory based on the notions
of interrogative entailment and answerhood. Both kinds of
notions can be seen to be intimately related to the standard
logical notion of entailment between indicatives.
The main objective of this paper is to apply this semantic
and pragmatic theory of questions and answerhood to natural
language interrogatives and linguistic answers. The latter
will be seen to have their own peculiarities. For the larger
part, these reflect that answers essentially occur in the
context of an interrogative. Characteristic answers, and
among them we refuse to discriminate against either so-called
'short' or so-called 'long' answers, can be interpreted
intelligibly only by relating them to the interpretation of
the interrogative in the context of which they occur.
The present paper is organized as follows. In section 1
we give a quick sketch of how interrogatives can be derived
and interpreted as expressing propositional concepts. The
details of their analysis is left unargued for here. For the
larger part this would have meant repeating what was already
said in G&S 1982. Up to the point where wh-complements are
treated as a kind of terms, what we have said there about
the semantics of wh-complements applies to interrogatives
in much the same way.
In section 2 we turn to the main topic. There we present
a preliminary informal discussion of the nature of linguistic
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answers. In section 3 we set ourselves to a more formal implementation of the outcome of this discussion. we first con—
centrate on answers to single constituent interrogatives,

interrogatives with a single occurrence of a whvterm. Next
we show that the treatment of multiple interrogatives and
sentential

(yes/no-)

interrogatives is nothing but a straight~

forward generalization of the simple case. The notion of
exhaustiveness, which also plays a predominant role in our
analysis of wh—complements. and hence in that of interrogatives, will be seen to be of central importance in the
analysis of linguistic answers just as well.
In section 4, we link our analysis of interrogativeanswer pairs to the notions of semantic and pragmatic answerhood defined in Gas 1984a. It will be seen that there is a
rather direct correspondence between these notions and semantic and pragmatic proPerties of linguistic answers.

In the final section 5, we deal with exhaustiveﬁess again.
The possibility is discussed of a pragmatic alternative for
the semantic treatment of exhaustiveness of answers that is
offered in section 3.
Two appendices have been added. Appendix 1 uses some notions
defined in section 4 to give a pragmatic characterization of

the distinction between specific and non-specific use of terms.
Appendix 2 is also related to section 4, and deals with the
-t0pic of how to compare answers in quantitative respects.
It will be clear that this paper is closely linked to
G&S 1982 and G&s 1984a. Though we tried to avoid repeating
in great detail what was said there, we feel that the present
paper can be read independently of those two others.
It was our strategy in writing this paper just to tell
our own story in the main text and to use the notes to indicate where we follow or leave the steps of our predecessors.
This has no other than stilistic reasons, and certainly is
not to be taken to implicate that we underestimate their
influence. 0n the contrary, we are well aware of how much
we owe to the work of Hausser, Scha and Szabolcsi, to mention
our main sources.

1. Questions and interrOgatives

We use the term muuiion to refer to modeltheoretic semantic
objects. Syntactic objects that express questions are called Mmgaave AWQQA . This much in the same way as the
term plwpouzéon is used to refer to the kind of semantic

objects that are expressed by indicative bewtenceb. Questions
are a special kind of prepositional concepts. A proposition
is an object of type <s,t>, it is the characteristic function of a set of indices, a subset of the total set of indices I. A propositional concept is an object of type
<s,<s,t>>, a function from indices to pr0positions, or
equivalently, a relation between indices. As we shall see,
it lies in the nature of questions that they always corres~
pond to equivalence relations on I.
Since questions and propositions are different kinds of
semantic objects. and since the former are expressed by
interrogatives and the latter by indicatives, interrogative
and indicative sentences belong to different syntactic categories. An indicative is an expression of category S, the
corresponding semantic type f(S}==t, the type of truth
values.

Indicatives denote a truth value and express a

proposition. An interrogative is an expression of category

§, the corresponding semantic type f(§)==<s,t>, the type
of propositions. InterrOgatives denote a proposition and
express a pr0positional concept, a question.
The proposition denoted by an interrogative at an index
is the preposition an indicative should express in order
to be the true and complete semantic answer at that index
to the question expressed by the interrogative. This is
how interrogatives and indicatives. questions and propositions, are semantically related to each other. The sense or
260
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meaning of an interrogative is the function which tells us
for each index which preposition is the true and complete
semantic answer at that index. Its answerhood conditions
constitute the meaning of an interroqative.13
There are different kinds of interrogatives. There are
sentential

(yes/nor)

interrogatives such as

(1)

and there

are constituent interroqatives. Among the latter we distin—
guish between single constituent interrogatives such as
and multiple constituent interrogatives such as

(2).

(3).

(1} Does John love Mary?
(2)

Whom does John love?

(3)

Which man loves which woman?

We can speak more generally of n—constituent interrogatives,
singles being l-constituent interrogatives and multiples
being n—constituent interrogatives for n> 1. In fact, it will
prove to be quite handy to view sentential interrogatives as
O-constituent ones.
Though these are different kinds of interrogatives, they
all belong to the same syntactic category §, since they all
express questions. Their syntactic derivation. however,
differs in that they are derived frOm expressions belonging
to different syntactic categories. A sentential interrogative
such as

(l)

is derived from a sentence, an S-expression. A

single constituent interrogative such as

(2)

is derived from

an expression expressing a preperty, in this case the property of being loved by John. A multiple such as

(3)

is derived

from an expression expressing a relation, in this case the
relation of loving restricted to men for its first and to
women for its second argument. In general, an n-oonstituent
interrogative is derived from an expression expressing an
n-place relation, since propositions can be viewed as O-place
relations between individuals.14
The syntactic categories of the expressions from which
interrogatives are derived, we call the categories of
¢ﬁMLMuuz..AB's. Abstracts form a family cf categories. The
members of the family are identified by their number of
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places. There are n—place abstracts, ABn's,

for n310, their

categorial definition runs as follows:15
(AB) AB

0

= S

ABn+l = ABn/e, for n 3 0
So, given the usual category-type assignment, an expression
of category ABn will express an n-place relation between in-

dividuals.16
Interrogatives are derived from abstracts, and these in
their turn are derived stepwise. An n-place abstract is derived from an (n—1)-place abstract, where the latter is to
contain a syntactic variable PROk. The syntactic process is
one of replacing the variable by a ‘wh-term'. The corresponding semantic operation is that of binding a variable by
A-abstraction.

(And this is precisely why abstracts are call-

ed abstracts.)

So-called wh—terms are not really terms. They

are best viewed as syncategorematic expressions.

just as

their logical counterparts, abstraction signs Ax, are.17
From this generalpicture of the way in which interrog-'
atives are derived, we can conclude that there are basically
two rules involved. The first is an abstract formation rule,
forming ABn+l's from ABn's. The second is an interrogative
formation rule,

forming §‘s from ABn's. Of course, each rule

will consist of a syntactic and a semantic part. Since syntax
is not our concern here, we will not take the trouble to
specify syntactic operations. Our semantic theory is intended to be a general one. Where we use English phrases, one
should be able to replace them by corresponding phrases from
different languages without affecting what we say about
semantics.18 The semantic rules are formulated as translation
rules from the object language to the language of two-sorted
type theory Ty2.19
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The first rule, the rule of abstract formation, reads as
follows:

(S:AB) If B is an ABn, ngzo, and 8 contains one or more
occurrences of PRO ; and if a is a wh-term.who or
which 6, where 6 is a CN, then FAB k(0,8)
_.-.~—-—

is an

I

ABn+l.
(T:AB)

If

P

B translates as

AB,k

(u,B)

B',

and a as a',

translates as Aka'

then

if a is who, and

translates as Axkfé'18’ if a is which 6 and 6
translates as 5'.
The task that the syntactic function F

is to perform is

to replace one of the occurrences of tﬁglﬁyntactic variable
PROk by a wh-term. and to anaphorize other occurrences. The
syntactic operation of abstract formation need not be a uni—

form syntactic process in all cases, for all n310, in all
languages. In G&S 1982 the rule was divided into four seper~
ate rules. In section 4 of that paper, we stated in some
detail the content of the syntax of abstract formation in
English.

In that language, but not in all, there is a signi-

ficant syntactic difference between the formation of ABl's
and AB's with more than one place. One of the wh-terms that is
introduced is not simply substituted for an occurrence of
the syntactic variable, but it is also preposed. By repeated
application of {s:AB)

to form abstracts with two or more

places, other wh-terms that are introduced are simply substituted for one of the occurrences of a syntactic variable.20
Besides this,

there are all sorts of other syntactic

phenomena that have to be taken care of, many of them being
language specific. The motivation behind presenting abstract
formation as a single rule here is that it corresponds to a
single semantic operation in all cases. As the translation
rule reveals,

this semantic operation is that of binding a

variable by l-abstraction, where if the wh-term contains a
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common noun phrase, abstraction is restricted to the set of
individuals denoted by the noun. The semantic interpretation

of restricted A-abstracts hxfa16 is defined in section 3.7
of Gas 1982.
Let us illustrate the rule of abstract formation by giving
two examples. The AB1

(5), underlying the single constituent

interrogative (2), is derived from the Open sentence

(4),

which is an ABC, since according to definition (AB) ABO==S.

(4)

John loves PRO1

(4') love(a}(jlx1)
(5)

whom John loves

(5') 1x1[10ve(al(j,x1)]

The result of applying FAB 1 to (4)
that

and the wh-term who is

I

PR01 is replaced by the wh-term, inheriting its case,

and is put in front position. The translation (5')

of (5)

expresses the preperty of being loved by John. It is obtained from the translation (4')

of

(4) by binding the free

variable x1 in (4') by_A-abstraotion.
The A82 underlying the two-constituent interrogative (3)
aru- 7 '5is derived in two steps from the span 3 .stance (6), tr uanuhhu

ting as
(6)

(6'):
PR01 loves PRO

2

(6') love(a)(x1,x2)

First we form the A31

(7)

from

(6)

and the wh-term which woman,

translating as the restricted Avabstract (7'), which is equivalent to the more familiar looking (7”):

-

(7)' PRO1 loves which woman
(7')_Ax21woman(a)1[love(a)(x1,x2)]
(7“) 1x2[woman(a)(x2)/\love(a)(x1,x2)]
According to its translation, the AB

1

(7) expresses the

property of beingaawoman and being loved by the individual
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assigned to the variable x1.

By a second application of the rule of abstract formation,
we form the A82

(8)

from the A31

(7). translating as

(8'),

which is again-equivalent to (8"):
(8)

which man loves which woman

(8')

Xx1fman(a)][lx2[woman(a)(x2)A love(a)(x1,x2)]]

(8') "1x11lemantal (k1)”A” womama) “‘2’" love(a) (x"1‘,x‘2")"j
From its translation, we can see that the two-place abstract

(8) denotes the set of pairs of individuals (x,y> such that
x is a man, y is a woman and x loves y.

I.e. it expresses

the relation of loving restricted to men for its first and
to women for its second argument.
The second and last rule we need is the rule of interrogative formation, which reads as follows:

(3:1) If e is an ABn, n30, then FI(B) is an s
(T:I)

If B translates as 8', then FI(B)

translates as

AiIB' = (xaé')(i)1
in this case too,

the syntactic function bi may have to

perform different syntactic operations for different cases
in different languages. In particular, this may hold for
n==0_on the one hand, in which case PI produces sentential
interrogatives from ABo's, i.e. 8's, and for n>»1 on the
other hand, in which case F
atives.

For English,

produces constituent interrog-

the main thing FI should accomplish is

to_give abstracts the characteristic word order of interroqative sentences.

Fer other languages, other syntactic aspects

may need to be taken care of.
The semantic operation that corresponds to the syntactic
function F

I

can be characterized as follows. When applied

to an n-place relation, it yields a proposition, i.e. the
characteristic function of a set of indices. This set contains all and only those indices at which the denotation of
the input relation is the same as at the actual index, the

266

index assigned to the index variable a. In other words, such
a proposition will give a rigid and exhaustive specification
of the actual denotation of the relation, a Specification
that counts as the true and complete semantic answer to the
question expressed by the output interrogative. Such a prOposition is what an interrogative denotes at a certain index.
Its sense or meaning determines such a proposition for each
index. This kind of propositional concept is what an inter-

rogative expresses. It is a relation between indices which
holds between two indices iff the denotation of the input
n-plaoe relation between individuals is the same set of
n-tuples of individuals at both of them.

In case.n==0, i.e.

if we are dealing with sentential interIOgatives, the input
is a proposition. The interpretation then boils down to the
following: the proposition denoted by a sentential interrogative is that set of indices where the truth value of the
input sentence is the same as at the actual index. It is the
pr0position expressed by the input sentence if that sentence
is actually true,

it is the preposition expressed by its

negation if it is actually false.21
Let us illustrate the rule of interrogative formation by
considering the examples
ial interrogative (1)

(1)-(3)

given above. The sentent-

is formed from thexindicative*l9)..The

translation rule turns the translation

(9')

of the indicative

into the translation (1') of the interrogative:
(9)

John loves.Mary.

(9:) love(al(jrm)
(1)

Does John love Mary?

(1')_Ai[10ve(a)<j,m) = love(i)(j,m]]
The translation (1')

is an expression of type <s,t>. It

denotes a pr0position, the characteristic function of theset
of indices at which John loves Mary iff he loves her at the
actual index assigned to a.

I.e. it is the proposition that

John loves Mary in case he actually does love her, and it is
the proposition that John doesn't love Mary in case he
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actually does not love her. The intension or meaning of
is represented by

(1)

(10):

(10)Aali[love(a)(j,m)

The expression (10)

= love(i}(j.m)]

is of type <s,<s,t>>. it denotes a prop-

ositional concept. It is that function from indices to propositions which when applied to an index at which John loves
Mary yields the proposition that he lovesbdary, and when
applied to an index at which he does not loveluary yields
the proposition that he doesn't love her. So, indeed, the
intension or meaning of (l)

is the function which tells us

for each index which proposition counts as a complete true
answer to the question expressed by the interrogative.
The single constituent interrogative (2)
the A31
(2)
(2')

(5), and is translated as

is formed from

(2'):

Whom does John love?
li[Ax1[love(a)[j,x1)]=

AX1[love[i)(j,x1)]]

According to its translation, the interrogative (2) denotes
the characteristic function of the set of indices at which
John loves the same individuals as at the actual index. I.e.
it denotes the prOposition that gives an exhaustive specification of the individuals that John loves. Such a preposition would indeed have to be expressed by a complete true
answer to the question expressed by (1). The question is the
function from indices to such Specifications of the individuals John loves..I.e.

it presents the answerhood conditions

for the interrogative. It gives us for each index the pr0position that is to be expressed by a complete true answer
at that index.
The two-constituent interrogative
A82

(8), and it translates as

(3)

is formed from the

(3').

(3)

Which man loves which woman?
(3') li[lx1lx2[man(a)(x1)A womanta)(x2)A love(a)(x1,x2)]

lx1lx2Eman(i)(x1)A womanti)[x2)A loveti}(Xi.x2}]

=

]
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According to its translation, the interrogative

(3)

denotes

the prOposition that gives an exhaustive specification of
the pairs of individuals <x,y> such that x is a man and y is
a woman and x loves y.

Its meaning, the question it expresses,

determines such a proposition for each index.
From the general description of what interrogatives express according to our rules, it will be clear that they do
indeed express a special kind of propositional concepts. An
interrogative derived from an abstract expresses that relation between indices which holds between two of them iff the
denotation of

the. abstract is tin same at each of them. Such

arelationis reflexive, symmetric and transitive, i.e. it is
anequivalence relation on the set of indices. An equivalence
relation<x1a set corresponds to a partition of that set. So,
a question can also be viewed as a partition of the set of
indices. This view of questions was extensively used in
G&S 1984a in defining semantic and pragmatic notions of
answerhood. It will be put to that same use again in section
4 of the present paper.
This much will have to do for an explanation of our
analysis of interrogatives. There are many points at which
it is in need of further discussion and elaboration. To
mention only two, we have hardly paid any attention here to
syntax at all, and we have restricted ourselves to a very
limited class of interrogative sentences, containing only
one particular kind of wh-words.

(The kind of interrogatives

dealt with here are quite as restricted in scope as the kind
of indicatives that are dealt with in standard predicate
logic.) We feel that in the context of the present paper,

these limitations are justified. Here, our interest lies in
semantics,

and our main topic is to show how our analysis

of interrOgatives fits in with an analysis of linguistic

answers. Further elaboration of our theory of interrogatives
will only be worth its while once it has been established
for relatively simple cases that it can be dovetailed with
a theory of linguistic answers in an interesting way.

2. Linguistics answers

2.0.

Introduction

Questions are modeltheoretic, semantic objects that can
serve as the interpretation of interrogative sentences.

The

notion of answerhood is of a different nature. Unlike quest»
ions, answers cannot be isolated as just a special kind of
semantic objects. Answerhood is essentially a relation.
Semantically speaking, it is a relation betweeen a questiOn
and a pr0position.

If we view propositions and questions as

first order objects, answerhood is a second order notion,
so to speak.

It is a relation that may, or may not, hold

between a particular preposition and a particular question.
A preposition may be, or may fail to be, an answer to a
particular question.
In the previous section we have seen that the notion of
a questiOn itself already characterizes a notion of answerhood:

a proposition P

is a semantic answer to a question Q

iff for some index i, P is the extension of Q at i. This
notion is a highly restrictive one.22 For every question,
there is at an index only one proposition that counts as
the true answer to that question at that index. This may
seem to be at odds with the obvious fact that in actual
speech situations there may be many different ways of providing the information a.

questioner asks for by uttering

an interrogative. This might even be taken to expose a
serious flaw in our treatment of the semantics of interrogatives.

Fortunately, this is not so. On the contrary, in Gas 1984a
we have shown how pragmatic notions of answerhood can be
defined that explain why in actual speech situations there
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are,

in principle, far more possibilities of answering a

question than semantics suggests, if only one takes into
account that question-answering relates to the information
of the questioner. But no pragmatics without semantics!
These pragmatic notions are strongly rooted in the semantic
notion of answerhood that our interpretation of interrogatives inherently gives rise to. What will be said in section
4 of this paper about the relation between types of linguistic answers and the gamut of semantic and pragmatic notions
of answerhood will highlight this important point.
In G&S 1984a we were concerned with defining notions of
answerhood as relations between questions, propositions and
information. There we dealt with questions and pr0positions
only as modeltheoretic, semantic objects. Of course, these
objects were intended to serve as the interpretation of
linguistic,

syntactuzobjects: interrogative sentences and

linguistic answers. The process of interpretation itself
was not focussed upon in Gas 1984a, but it is the main tcpic
of this paper. What we are interested in here is finding an
interpretation procedure that relates a pair consisting of
an interrogative and a linguistic answer to a pair consisting of a question and a proposition. We intend the output of
such a process of interpretation to serve as the input for
our theory of semantic and pragmatic answerhood.
The interpretation of the first element of interrogativeanswer pairs was already presented in the previous section.
The interpretation of the second element of such pairs is a
complicated matter. For a start, linguistic answers come
in two kinds. There are so~called 'short' answers, which we
propose to call constituent answers, and there are ‘long'

answers, which we will call sentential answers.

2.1.

Constituent answers

For interrogative-constituent answer pairs such as

(1)-(3),

there is the immediate problem.that, taken in isolation,
the constituents surfacing in constituent answers do not
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express propositions:

(1) Who walk in the garden? John and Mary.
(2) Whom did John kiss? A girl and two boys.
(3) Which boy kissed which girl? The tall boy, Mary; and
the small boy the two redheads.
We take it that one thing is beyond doubt: semantically
speaking, and maybe even more clearly pragmatically speaking,
a potential answer_is to be something that has a propositional nature.

It is rather a truism to state that for anything

to be a possible answer to a question, be it a linguistic
utterance, a gesture, or any other kind of act,

it should

convey information. And information is essentially of a
propositional nature.23
Taking this into account, it is clear that all linguistic
answers, including constituent answers, should be taken to
express propositions. Assuming syntactic categories of
expressions to correspond uniformly* with the type of seman~
tic objects they are interpreted as, this implies that constituent answers should be taken to belong to the category
S, the same syntactic category as is assigned to ordinary
indicative sentences. A constituent surfacing in a constituent answer, not being an S-expression, cannot as such, in
isolation, serve as an answer.
Any theory of questions and answers that we know of, including those that strongly favour constituent answers as
the basic kind of answers, implicitly or explicitly agrees
with this. All theories

that deal with constituent answers

transform them into propositions in one way or other during
the process of interpretation. And, as is to be expected,
such a transformation is usually carried out by relating the
interpretation of the constituent surfacing in the answer
to the interpretation of the interrogative.24 In principle,
there is quite a variety of ways in which this process may
be executed. we concentrate on the one which from a semanticists point of view is the most pure and direct one. It is
schematically indicated in figure 1.
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<interrogative

, constituent answer>

<question , proposition>

inter

gative

constituent

(fig.1)
According to the schema in figure 1, an interrogativeconstituent answer pair is to be derived from an interrogative and a constituent. Its interpretation is a question~
proposition pair. The question is the interpretation of the
interrogative, the proposition expressed by the constituent
answer is obtained by relating the interpretation of the
input interrogative and the input constituent. What this
brings to light is that the interpretation of a constituent
answer is essentially context-dependent, it expresses a proposition in the context of a certain interrogative.
To distinguish constituent answers from the constituents
surfacing in them, we write the former as a constituent with
a full stop. This is to indicate that they are considered
to belong to the same syntactic category as indicative sentences. Whereas the constituent John and Mary, a term con-

junction, is of category T, the constituent answer John and
Nagy.

is of category S, the category of syntactic objects

expressing a proposition.
It need not be quite clear at the outset how the schema
in figure 1 applies to multiple constituent interrogatives
and their answers, such as

example

(3) above. On the face

of it, it seems to say that the tall boy, Mary; and the small
boy, the two redheads is the constituent on which the corresponding constituent answer is based. We will see that things
can indeed be taken to be quite this way. The analysis of
multiple constituent interrogatives and their answers

will

turn out to be a straightforward generalization of the
simple case of single constituent interrogatives and answers.
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2.2.

Sentential answers and exhaustiveness

It might be believed -as those who take sentential answers
to be the basic kind of answers tend to do- that things are
much easier for constituent interrogative-sentential answer
pairs. Sentential answers are full sentences, so they do
express a proposition when taken in isolation. This being
so, the interpretation schema presented in figure 2 would

seem quite sufficient for sentential answers.
<interrogative ,

sentential answer>

<qu stion , pr0position>
interrogative

sentence

(fig.2)
We believe this simple picture to be an illusion, and in this
we side with the constituent answer fans, without however
wanting to join either of these two competing sides in their
preference of one particular kind of answer to the other.25
Even in interpreting sentential answers we need, in many
cases, the context previdea by the interrogative t‘ be able
to arrive at a preper interpretation. This is true, not only
in the quite general sense in which almost any sentence in
any discourse depends on the context for (part of)

its inter-

pretation, but also in a sense which is more or less specific for characteristic interrogative-sentential answer pairs.
In some cases the simple schema of figure 2 may suffice, but
for the most characteristic cases it does not.
To get to the point, the interpretation strategy of
figure 2 will suffice if the sentential answer is explicitly exhaustive, as those in

(4)-(6) are.

(4) Who walk in the garden? Only John and Mary walk in
the garden.
(5} Whom did John kiss? John kissed a girl and two boys
and no-one else.
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(6) Which boy kissed which girl? The tall boy kissed
just Mary, and the small boy kiSSed only the two
redheads, and no other boy kissed a girl.
It will not suffice, however, if the sentential answer is
not explicitly exhaustive, as those in

(71-19) are.

(7) Who walk in the garden? John and Mary walk in the
garden.
(8) Whom did John kiss? John kissed a girl and two boys.

(9) Which boy kissed which girl? The tall boy kissed
Mary, and the small boy the two redheads.
Ikmeven we really can't prevent ourselves from believing
that, though the answers in (4)-(6)
the corresponding ones in

(7)—(9)

are perfectly in order,

are much more character-

istic.And, what may be more significant, in the context of
the respective interrogatives the latter characteristically
express the same preposition as the former. But, of course,
interpreted in isolation.the corresponding pairs of sentences are not equivalent at all. Those in (4)-(6)

do imply

those in (7)-(9) respectively, but not the other way around.
Taken in isolation the interpretation of the indicative
sentence in (7)

is such that its truth is compatible with

other people than John and Mary walking in the garden as
well. But if someone who has to answer the question expressed by the interrogative in

(7), wants to express that, as

far as his information goes, there may be others that walk
in the garden besides John and Mary, he cannot do so by
using the indicative sentence in

(7]

as a linguistic answer.

(Neither, by the way. can he use the constituent answer in
(1).) He has to indicate explicitly the non-exhaustiveness
of his answer. This he can do

e.g. by using (10),

(11),

or (12}.
(10) John and Mary, for example, walk in the garden.
(11}

(I don’t know, but) at least John and Mary walk
in the garden.
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(12) John and Mary are among the ones that walk in the
garden.
And, confusingly enough,

(101—[12)

are logically equivalent

to the indicative in (7) when the latter is interpreted in
isolation. But in the context oftﬂmainterrogative they are
not.

In that context the indicative in

(7)

is equivalent

with the indicative in [4}, or with the equivalent sentence
(13).
(13)

John and Mary are the ones that walk in the garden.

The same point can be illustrated further by the fact that
sentence (14) will receive a different interpretation if it
is interpreted as a sentential answer to each of the questions expressed by the interrogatives (15)-(18).26'27
(14)

John kissed Mary.

{15) Who kissed Mary?
(16) Whom did John kiss?
(17) Who kissed whom?
(18} wh_t did John do?
The implicit exhaustiveness of

(14) as an answer to each of

(15)-(18) concerns different items in each case. More explicit paraphrases of the propositions expressed by (14) as
an answer to (15)-(18) are {19)—(20}

respectively.

(19) John is the one who kissed Mary.
(20) Mary is the one that John kissed.

(21) The only one who kissed was John and the only one
he kissed was Mary.
(22)

The thing that John did was kiss Mary.

No two of the sentence (19)-(22) are logically equivalent.
For example, the truth of

(19)

is quite compatible with

other girls being kissed by John, whereas {20)

is not. And
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the truth of

(20)

is quite compatible with Mary being kissed

by other boys as well, but

(19) contradicts this. And (21)

implies both (19) and (20), but is not implied by either one
of them. Sentence

(21)

illustrates clearly that the question

expressed by (17) asks for an exhaustive specification of a
certain relation. It also illustrates that explicit indices
tion of exhaustiveness of the answer can become quite cumbersome and unnatural.
In fact,sentence

[14) as an answer to (15)-(18] will

carry a different intonation pattern in each case; that
'disambiguates'

it. Using capitalization to indicate which

element receives contrastive stress, these 'readings' can be
represented as follows:
(23)

JOHN kissed Mary.

(24)

John kissed MARY.

(25]

JOHN kissed MARY.

(26) John KISSED MARY.
The consequences of this are rather far-reaching. Up to this
point one might still try to uphold that the interpretation
schema in figure 2 is basically correct. One might try to
argue that characteristic sentential answers can be interpreted in isolation if one treats focus as a semantic phenomenon.28 Sentences in isolation may carry focus on one or
more of their constituents, and focus semantically results
in an exhaustive interpretation of the focussed constituent(s}.
A suitable characteristic interrogative-sentential answer
pair would be one in which the focus of the answer matches
the exhaustiveness the interrogative asks for. On this view
there-would be no need after all to use the interpretation
of the interrogative in the interpretation of the sentential
answer.
First,

it should be noted that viewed in this way, focus

cannot in all cases be located at individual constituents
in the sentence. Sentence
expressed by.(17)
(17),

(25)

[25) as an answer to the question

illustrates this clearly. As an answer to

expresses that John and Mary are the only pair of
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individuals that stand in the kissing-relation. Sentence (25)
does not mean that John is the only individual who kissed

only Mary (where others might also have kissed others). So.
as a suitable answer to (17)

it are not the individual terms

£223 and Eggy that each carry focus, but it is the pair of
these two expressions that carries focus as a single unit.
Second, and more important, this plea cannot help all
sentential answers to escape from contextual interpretation;
Consider the following example:
(27) Which man walks in the garden?
(28]

John walks in the garden.

The point of this example is that if we assume that the term
gghg carries focus in (28), the preposition that results if
we follow the kind of semantic treatment of f0cus sketched
above, is too exhaustive for the interrogative

(27). What

(27) asks for is an exhaustive listing of men that walk in
the garden.29 And the proposition expressed by (28}
context of

in the

(27) has to be that John is the only man that

walks in the garden. But assuming the term gghg to carry
focus, and assuming focus to trigger exhaustiveness, would
assign

(28)

the interpretation that only John Walks in the

garden, that John is the only Berson that walks there, if
we don't mind the context the interrogative

(27) provides.

This example does not provide an argument against a se-

mantic treatment of focus, resulting in an exhaustive interpretation of focussed constituents. But it does provide a
conclusive argument against the possibility to interpret
characteristic sentential answers without relating them
to the interrogative. One really needs the interpretation
of the interrogative in order to arrive at the proper intéé-

pretation of sentential answers. And to be sure, this interpretation is an exhaustive one.
Exhaustiveness of answers was brought to the fore in
discussing characteristic sentential answers. It was used
to argue that not only constituent answers, but.sentential
answers as well, shOuld.receive their interpretation in the
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context of the interrogative they serve to answer.But just
as the latter fact applies to both kinds of answers, so does
exhaustiveness. The interrogative-constituent answer pairs
(1)-(3)

in section 2.1

are fully equivalent to the corres-

ponding interroqative-sentential answer pairs {7)-(9). we
repeat one example of each:

(1) Who walk in the garden? John and Mary.
(7) Who walk in the garden? John and Mary walk in the
garden.
Both in

(1)

and in (7) the answer expresses that John and

Mary are the ones that walk in the garden. Both answers
are implicitly exhaustive. All answers are taken to be exhaustive, unless they are explicitly marked as being nonexhaustive, or, and that is another possibility, if the nonlinguistic context makes it perfectly obvious that the question itself is meant to be interpreted non-exhaustively. To
repeat an example from G&S 1982,30 if you're walking down
the road in your home-ixnniand an Italian tourist addresses
you, asking:
(29) Where can I buy an Italian newspaper?
you won‘t bore her citing a complete list of bookstalls and
other places where Italian newspapers are sold. You just
mention some place where she is likely to find one. And if
you are a nice person you mention one that is not too far
away and easy to find, and you won't try to be funny and
answer "In Rome.".

2.3. Answersj Questions and abstracts
In section 2.1

we stated that constituent answers express

propositions. And which propositions they express, depends
on the interrogative in the context of which they appear.
Further we saw in the previous section that something
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similar holds for sentential answers, and we observed that
both kinds of answers are in general implicitly exhaustive.
Concentrating on constituent answers, and forgetting about
exhaustiveness for the moment, the proposition they express
should be obtained by relating the interpretation of the
constituent surfacing in them, and the interpretation of
the interrogative.
In this section we will show that in order to get this
to work, it will not do to relate the interpretation of
constituents to the final stage of development of interrogatives as expressing questions. We can't use the butterfly,
we need the caterpillar, the intermediary stage of interrogatives as abstracts. As such they were seen, in section
1, to express properties or relations.
Suppose our domain of discourse consists of the five individuals John, Peter, Bill, Mary and Suzy. Suppose further
that at the actual index John and Mary walk, whereas the
other three do not. If the actual index is assigned to the
index variable a by the assignment function 9, this would
mean that (30), the interpretation of the translation of
the abstract

(31), would be the characteristic function of

the set {John,Mary}:
(30) ﬂlx[wa1k(a)(x)]]
(31) who walks

M19

Analogously,

(32); the interpretation of the.translation of

the abstract

(33), would be the characteristic function of

the set {Peter,Bill,Suzy}:

(32) ﬂleWwalk(a}(x)]] M,g
(33) who doesn‘t walk

At the §-level the two interrogatives (34] and (35) translate as the expressions (36)

{34)

Who walks?

(35) Who doesn't walk?

and (37)

resPectively.
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(36) Ai[Ax[walk(a)(x)] = Axlwa1k(i)(x)]]
(37) Ai[lx{7wa1k(a)(x)] = Ax[1walk(i)(x)]]
The interpretation of
of)

(36)

is

(the characteristic function

the set of indices where the same individuals walk as at

the actual index, i.e. in our example the indices where John
and Mary are the ones that walk. The interpretation of (37)
is

(the characteristic function of) the set of indices

where the same individuals do not walk as do not walk at
the actual index, in our example the indices where Peter,
Bill and Suzy are the ones that do not walk. If our domain
remains constant at different indices, these two Sets of
indices, these two propositions, coincide. This means that
the positive interrogative (34) and the negative interrogative

(35) have the same denotation at the actual index. In

fact, they have the same denotation no matter which index
we care to choose as the actual one. Both interrogatives
[34) and (35) will have the same denotation at each index,
i.e. they express the same question.
But then,

no matter how we try to transform constituent

answers into prepositions, if we do this in the context of
either one of these two interrogatives interpreted as questions, one and the same constituent answer cannot but be
transformed into one and the same proposition. But this is
certainly wrong. In the context of

(34), the constituent

answer (38):

(38) John and Mary.
expresses the proposition that John and Mary are the ones
that walk, whereas in the context of

(35)

the same answer

expresses the quite different proposition that John and
Mary are the ones that do not walk.
The source of this problem is that in the transition
from abstract to interrogative, i.e. in the transition
from relation to question, information is lost. Abstracts

that express different relations, for example complementary
ones as in our example, are sometimes turned into
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interrogatives that express the same question.31
Other examples that do not concern complementary relations can be used to illustrate the same point. Any two
interrogatives that are formed from abstracts which express
rigid properties or relations, express the same question,
viz. the constant function from indices to the tautology,
i.e. the tautological question. Examples are

(39)

and (40).

(39) What is the sum of 5 and 7?
(40)

What is the product of 5 and 7?

This is correct in sofar as the true answers to any two
such questions will always be logically equivalent

(and

logically valid). But true constituent answers may have to
indicate different objects, in the examples the numbers
12 and 35 respectively.
And to give yet another example, suppose our set of
indices is restricted to indices where the time difference
between Amsterdam and Moscow is exactly as it is at our
actual index. Then the two interrogatives [41) and [42)
would express the same question.
{41)

What time is

it now in Amsterdam?

(42)

What time is

it now in Moscow?

But if the constituent answer
(43)

[43)

5 p.m.

is a true answer to the first, it should be false as an
anSWer to the second.32
The conclusion must be that the correct input for the
derivation of interrogative—constituent answer pairs, should
not consist of an interrogative and a constituent, as the
schema in figure 1 has it, but should consist of an abstract

and a constituent. Only from the interpretations of these
two expressions will it be possible to obtain the proposition expressed by a constituent answer.
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At this point we want to stress that the argumentation
presented above shows only that in order to assign the
proPer interpretation to answers we should relate the interpretation of the constituent surfacing in the answer to the
interpretation of the abstract underlying the interrogative
and not to the interpretation of the interrogative as such.
The argumentation can not be used against interpreting
interrogatives as questions.
Taking up the last example again, it is true that, given
the assumption that the set of indices is restricted to
those where the time difference between Amsterdam and Hoscow
is as it actually is, the two interrogatives {41)
eXpress the same question.
For the sentence (44)

and (42)

Is that not counterintuitive?

seems to answer the first of these

interrogatives, but not the second.
(44)

It is now 5 p.m.

in Amsterdam

It would only answer the second interrogative as well if
one knows that it is two hours later in Moscow than in

Amsterdam. A simple calculation would then show

that it is

7 p.m. now in Moscow. But, of course, this is precisely what
our assumption takes care of! It implies that at every index
the time difference between the two cities is two hours.
And if this holds at every index, it holds a forteriori at
every index that is compatible with what

one knows. In a

model satisfying our assumption, the sentences (44) and [45)
are equivalent.
(45)

It is now 7 p.m.

in Moscow

Butthen one cannot fail to know the one if one knows the
other. And this means that either one of these two sentences
can serve equally well to answer either one of the two interrogatives.

So, rather than corrupting the interpretation of interrogatives as questions,

supports it.

this argumentation on the contrary

If under our assumption the two answers

(44)
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and (45) are equivalent, the interrogatives better be equi~
valent as well.
Of course, there remains this itchy feeling, But it is
caused by a disease possible world semantics suffers from.
Possible world semantics makes it impossible to distinguish
between there existing a necessary relation between the time
in Amsterdam and the time in Moscow on the one hand, and the
information one may have about the existence and content ofthis relationship on the other hand. And this disease is
contagious.

If possible world semantics has it this way, a

semantic analysis of interrogatives carried out_whithin that
framework cannot fail to have it as well. Within the present
context we need not worry about it. Once possible world
semantics has been cured from this ailment, our semantics
of interrogatives will be cured as well. Many doctors have
already devoted themselves to finding a remedy for this ailment, and many medicine

have been prescribed.

Most of them

do the patient a lot of good. But it is our feeling that
only a major operation will bring final relief. But that is
not the task we have set ourselves here.33

2.4.

Conclusion

A constituent answer such as

(48), and the corresponding

characteristic sentential answer (49), eXpress the same
proposition in the context of the interrogative

(46), and

they express the same proposition in the context of (47).
(46) Who walks in the garden?
(47) Which boy walks in the garden?
(48)

John.

(49)

John walks in the garden.

But the pr0position expressed by (48) and (49)
to the question expressed by

(46)

one they express in the context of

as anSWers

is not the same as the
(47). The proposition

expressed by an answer is to give an exhaustive specification
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of the denotation of the abstract from which the interrogative is derived. As answers to (46),
same as

(48)

and (49)

say the

(50). And as answers to (47), they say the same as

(51).
(50)

The one who walks in the garden is John.

(51)

The boy who walks in the garden is John.

We need the interpretation of the abstract underlying an

interrogative to obtain the proposition eXpressed by both
kinds of answers in the context of that interrogative.
In a composﬂional semantic framework this means that
abstracts have to take part in the derivation of answers.
And by its side, the constituent surfacing in the constituent or sentential answer will feature in it as well. Together they can be seen to contain the syntactic material
that is required to build both kinds of answers. And their
interpretation was seen to be necessary to obtain the proposition theseshould express. Necessary, but not yet suffi—
cient, since we also have to take care of exhaustiveness
of characteristic answers. We cannot simply relate the
interpretation of the abstract and the constituent.

In the

process of combining them, we have to apply a semantic
operation that

'exhaustifies’ the interpretation of the

constituent.34
Returning to our example, we have to apply a semantic
operation of

'exhaustivization' to the interpretation of

the term 2232' minimizing it,

so to speak, to only John.

If we relate the resulting exhaustive term interpretation
to the property expressed by the abstract who walks in the
garden

(or which boy walks in the garden] we will indeed

obtain the proposition that gives an exhaustive specification of the ones (or the boys)

that walk in the garden.

Since the abstract also suffices to derive the interrog—
ative, the abstract and the constituent together suffice
as input for the derivation of interrOgative-answer pairs.35
This leads us to the general interpretation schema of
interrogative-answer pairs in figure 3.36
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<interrogative_, constituent/sentential answer >
<question , proposition.>
interrogative formation

tuent £££e£§le£§£1531

exhaustivization

abstract

constituent

relation

constituent interpretation

{fig.3)
The input is formed by an abstract, expressing a relation,
and a constituent. The output is an interrogative-answer
pair,

where the answer is either a constituent one or a

sentential one. Its interpretation is a question-proposition
pair. The interrogative and its interpretation are obtained
from the abstract and its interpretation by the process of
interrogative formation presented in section 1. The answer
and the proposition it expresses, are obtained by combining
the abstract and its interpretation with the constituent,
the interpretation of which has been subjected to a semantic
process of exhaustivization.
Constituent answers and sentential answers are treated
as variants of each other. They may differ in surface form,
but they are derived and interpreted in much the same way.
As was our purpose,

the Outcome of this process, a quest-

ion and a proposition, are apt to serve as the input of
our theory of semantic and pragmatic answerhood.
It is important to bear in mind that what are produced
this way are a quite particular kind of interrogative-answer
pairs, which we referred to most of the time as characteristic interrogative answer pairs. They certainly do not exhaust
all possibilities.

In principle any sentential expression
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can

serve as an answer.

But it are these characteristic cases

that deserve, and need, special attention.

3. Semantics of linguistic answers

3.0.

Introduction

In this section, we discuss in more detail the derivation
and interpretation of interrogative-answer pairs as it was
schematically indicated in figure 3 in the previous section.
It is our aim to implement this schema in the grammar by
transforming it into grammatical rules. We will end up with
a single pair of rules, a syntactic rule that forms
interrogative-answer pairs, and a corresponding semantic
rule which translates such pairs of natural language expressions into pairs of expressions of a logical language. the
latter are interpreted as a question and a preposition resp—
ectively, and thereby the former are indirectly interpreted
as such as well.
We hasten to add that as far as syntax is concerned, the
rule will be hardly less schematic than the schema we already
presented. It is, first and foremost, semantics that we are
interested in here. We will indicate to some extent what is
involved in the syntactic process, but we will not explicate
the syntactic functions we introduce for a particularnatural
language. Of course, since we embrace semantic cempositionals
ity as a methodological principle, our semantics will censtrain syntax in certain ways. It imposes a certain kind of
derivational structure on interrogatives and answers, but
it also leaves open a_great many syntactic details that can
be treated in several different ways. Which way to choose
may be decided upon for autonomous syntactic reasons. What
we do have to stand for as natural language semanticists is
that an intelligible syntax that meets the constraints.set
up by our semantics is feasible.37
287
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The single pair of rules we will propose is of a general
nature. It applies to sentential and to single and multiple
constituent interrogatives and deals with both constituent
and sentential answers. It might well be that the syntactic
functions involved differ widely for different instances,
and that it would be more elegant to Split up the one syntactic rule into several different

(sub~)

rules. But since

in all cases a single and general semantic process is involved, there is no reason for such a division from a purely
semantic point of view.
For expository reasons, however, we start out in section
3.1 with single constituent interrOgatives and their answers.
For the larger part, we will be concerned with giving content
to the semantic operation of exhaustivization. For single
constituent answers and their sentential comrades, this task
is much the same as that of specifying the semantics of the
term-modifier 92l1° In section 3.1.2, we will discuss the
impact exhaustivization has on different kinds of terms. In
section 4,

these will be seen to correspond nicely with

different types of notions of answerhood. Making use of the
generalized quantifier view on terms, we define a uniform
semantic process of exhaustivization that is argued to give
correct results in all cases, tor all kinds or terms. It
will come out in section 3.1.3, however, that the general
applicability of this semantic process does require a theory
of terms that really takes the semantic plurality of certain
terms seriously, and does not neglect it, as those working
on the theory of generalized quantifiers tend to do.
After having presented our analysis of single constituent
interrogatives and their answers, we show in section 3.2 how

it can be generalized straightforwardly to cover multiple
constituent ones as well.
Although we originally developed our analysis for constitv
uent interrogatives and their answers, it will turn out in
section 3.3 that it fits short and long answers to sentent-

ial (yes/no-) interrogatives equally well. Their semantics
is neatly covered by the same rule that applies to constituent interrogatives. Exhaustiveness plays a distinctive role
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in this case as well. On the side, we get a quite natural
eXplanation for the fact that natural language conditionals
and disjunctions in many cases tend to get interpreted as
biconditionals and exclusive disjunctions.

3.1. Single constituent interrogatives
3.1.1. The rule
Following the schema in figure 3, a single constituent
interrogative-answer pair is to be derived syntactically

from an abstract, in this case an AB1 (one-place abstract),
and a constituent, in this case a T

(term). The derivation

is to result in a pair of expressions: an interrogative, an
§3 and an answer, either a constituent or a sentential one,

but in both cases an expression of category 8. This is what
can be said off~hand about the input and output categories<of
the expressions involved .
One half of the derivation, that of forming an interrog—
ative from an abstract, was already presented in section 1.

Concerning the other half, it can be noticed that the
semantic types corresponding to the categories of the input
expressions are such that we could use standard functional

application as a way of combining their interpretatiOns. The
category A81, defined as S/e, corre3ponds to the semantic

type <e,t>; the category T, defined as S/(S/e), corresponds
to the type <<s,<e,t>>,t>.38 If we apply a term translation
to the intension of an A81 translation, the result is a
truth value expression of type t. This is indeed the type
that corresponds to the category S of indicatives, the
category assigned to answers.
In this way, it could be accounted for quite directly
that the interpretation of the answer depends on the interpretation of the abstract that forms the basis of the interpretation of the interrogative. But what is not yet accounted for is the exhaustiveness of the answer. If, again, we

follow the schema in figure 3, this should be obtained by
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first applying a semantic operation to the input term that
has the semantic effect of exhaustivization, and after that
using functional application to combine the interpretation
of the abstract and the thus modified interpretation of the
term to obtain a truth value expression.
This leads to the following pair of rules for the derivation and interpretation of single constituent interrogativeanswer pairs.
(S:IA1) If B is an ABI, and a a T, then <FI(B).FCA1(a,B)>

and <FI(B),F

SAl

(a,8)> is an <§,S>

(T:IA1) If B translates as 8', and a as a', then both
<FI(B),FCA1(u,B)> and <FI(B),FSA1(a,B)> translate

as <li{8' = (laB')(i)], g§h(laa‘)(la83)>
From an abstract and a term, the syntactic rule(S:IA1) forms
pairs of expressions consisting of an interrOgative, an §,

followed by an answer, an S. The new category <§,S> is
introduced as an ad hoc notation for the syntactic category
of such pairs. The rule forms both constituent answers and
sentential ones as second elements of such pairs. The syntactic function F

CA1

is to take care of the former and F

SAl

of the latter. The function FI was already introduced in
section 1, it turns abstracts into interrogatives.
Constituent and sentential answers are treated as two syntactic options that receive the same semantic interpretation.

Both EbA1(a'B) and FSA1(a,B) are translated as g§h(laa')(la8'h
The translation of interrogative formation FI(B) was already
explained in section 1. The logical expression 35E is a logical constant of type <<s,f(T)>,f(T)>,

i.e. when applied to

the intension of a term translation, it delivers a term trans«
lation. Its interpretation is to take care of the exhausti—
vization of the term on which it Operates. So, the type of
the expression 235(Aaa')

is f(T),

i.e. <<s,<e,t>>,t>. Since

f(AB1)==<e,t>, the type of AaB' will be <s,<e,t>>. So, the
type of an answer translation §§h(laa')(la8')

is t. Both
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kinds of answers express a pr0position.

Since the interrog-

ative expresses a question, as we saw in section 1, the result of the translation procedure as a whole is a pair of
logical formulas of which the first expresses a question and
the second a pr0position. And this is what we are after.
These are the kinds of semantic objects that the notions of
semantic and pragmatic answerhood defined in Gas 1984a apply
to.

We will not state the workings of the syntactic functions
introduced by the rule. We keep our promise and say very
little

about syntax here. What we have to say about FI‘

the

function forming interrogatives, we already said in sectionl.
Gopwe can confine ourselves to the answer functions FCAl and
FSAl‘ Both take an abstract and a term as input. For the for~
mer,

the syntactic role of the abstract is a limited one.

Only the term will surface in a constituent answer. But, as
we have argued for extensively in section 2, we really do
need the abstract for its semantic interpretation as an
answer. Still, even in this case, the abstract has some syntactic influence as well. E.g. the term surfacing in the
answer is to be assigned case. And its case should be the

same as that of the wh-term in the abstract. Similarly, in
some cases prepositions

(or pre—, in-, and affixes in certain

languages) have to be added to the term to form the proper
constituent answer. Compare:
(1) Whom does Mary love? Him that always sends her flowers.
(2)

To whom did John give the book? To Mary.

The abstract can give the required syntactic material or
information to be able to give a constituent answer its
correct form.39
But, of course, the abstract plays a far more important
role in helping to form sentential answers. And it will indeed be far more complicated to state the content of the
syntactic function FSAl that is to achieve this. But at
least,

it seems that the term and abstract together contain

(or can be made to contain)

all the required syntactic
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material and structural

information to form the sentential

answer. Largely oversimplifying matters, what F

is to do

is to replace the wh-term in the abstract by tthinput term.
For a language such as English, where a wh-term is preposed,
this means disconnecting the wh-term and filling in the input
term in the empty position left by the preposed wh-term in
the original sentential structure. And surely, all kinds of
other details will further have to be taken care of, such as
word order,

case assignment and agreement with other elements

in the resulting sentential structure.
A few global remarks about the nature of the syntactic
and semantic objects that are defined by the rules (S:IA1)and

(T:IA1imaybe in order here. We described the output of the
syntactic rule as interrogative-answer pairs, and their
semantic interpretation as question—proposition pairs.

In a

sense, these objects are.of a highly artificial nature. They
cannot be viewed, at least not in a straightforward way, as
the kind of objects one normally takes a grammar to produce.
A sentence grammar produces sentences. Among these there
may be interrogative sentences and indicative sentences that
superficially resemble the elements of the objects produced
by our rule, but as pairs they are not produced by a sentence
grammar. The important point is that a sentence grammar may
be regarded as a model,

in some sense of that word, of the

way in which speech production or Speech interpretation proceeds. And it are sentences, indicative, interrogative and
otherwise, that are produced and interpreted. No-one will
utter, or interpret,

interrogative-answer pairs.

Proceeding from individual sentences to larger units,
texts, does not change this in an essential way. Textgrammars model the production or interpretation of larger
pieces of coherent discourse, such as occur in Spoken or
written language. Again, these may contain interrogatives
and declaratives, but interrogative-answer pairs are not to
be found among them.40
What then are these objects, and what kind of grammar is
the one that produces them? In order to shed some light on
this question,

let us review the reasons adduced above for
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going about the matter in the way we do. Our objectives in
this paper are two. First of all, we want to make clear that
the theory of answerhood developed in Gas 1984a in an abstract and language independent way, can be applied to concrete linguistic expressions. And secondly, we want to show
how an analysis of interrogatives based on the theory of
wh-complements developed in G&S 1982, which is a pr0positional theory and which lays a heavy stress on the phenomenon of
exhaustivity, can deal with non-sentential answers. In both
cases, we need to consider interrogatives and answers, questions and propositions, in relation to each other. For the
various notions of answerhood defined in Gas 1984a are all
relational,

answers

and as we argued in section 2,

non~sentential

(and sentential ones too, for that matter) cannot be

interpreted properly but in the context of an interrogative.
These facts are accounted for by letting our rules produce and interpret interrogatives and answer in relation, i.e.
in pairs. The rules are satisfactory as far as the tasks we
set ourselves are concerned, as the remainder of this paper
is intended to show.
In view of these considerations, it seems that we must
interpret interrogative-answer pairs in a rather abstract

way, i.e. not as objects that may actually, as such, be
found in speech production or interpretation, but rather as
abstract objects that reflect certain prbperties of objects
that do occur in everyday speech. Obviously, the normal situation is one in which a question is raised by one speaker
and is answered by another. Neither of these two speech participants actually produces or interprets an interrogative—

answer pair. But each one of them does something that is reflected in the way in which interrogative-answer pairs are
handled by our rules. For obvious reasons, the productioncd
an interrogative is not influenced by the answer that is
going to be given to it, and neither is its interpretation.
This is reflected in the rules by the fact that neither in
the syntactic nor in the semantic rule the first element of
the pair produced is affected in any way by the second. The
production of an answer by another speaker, however, is
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heavily influenced by his interpretation of the interrogative.
And, in its turn, the interpretation of this answer by the
questioner essentially depends on the meaning of his original
interrogative as well. The fact that in our rules, an answer,
be it a constituent or a sentential one, both syntactically
and semantically depends on the form and interpretation of
the interrogative reflects this.
Thus, our rules can be interpreted as embodying in one
object two aspects of what goes on in a question-answer dialogue in two different speech participants. The one who
answers uses the interrogative in producing his answer. And
the one who asks the question uses it in interpreting the
answer that he is offered.
In a sense, then, the rules that define interrogativeanswer pairs may be said to be 'discourse grammar’rules, i.e.
rules that could be part of a system that accounts for the
structural syntactic and semantic properties of interactive
discourses..'l‘o be sure, our rules deal with only a few aspects
of only one elementary type of discourse. They govern more
or less standard, strictly informative, question—answer dia—
logues between two Speech participants. The

'discourses'they

produce are of a highly artificial nature. Actual Speech proceeds in far more intricate and delicate ways. But, nonethe—
less, we claim that they do reflect certain important properties of question answering, in particular the exhaustive+

ness of answers. Our rules permit us to investigate the consequences precisely, and it is thus, we believe, that studying rather abstract miniature dialogues of this kind will
prove valuable once we proceed to tackle more natural and
complicated ones.

3.1.2.

ExhaustiveneSS

In this section, we turn to the interpretation of the seman-~
tic process of exhaustivization of the interpretationcﬁfterms.
we will Specify the semantic content of the logical express—

ion SEE that figures in rule (T:IA1} in the translation of
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constituent and sentential answers.
To keep the exposition simple, we choose as our example
the rather artificial, but simple interrogative sentence(3):
(3) Who walk(s)?
First of all,

it can be observed that all kinds of terms can

surface in constituent answers to the questiOn expressed by
(3), and the same holds, of course,
sentential answers.

for the corresponding

In many cases, a proper name, or a con-

junction of such names may be available that serves our pur—
poses perfectly well. we then get answers like the following:
(4)(a)

John.

(b) John walks.
(5)(a) John and Mary.
(b) John and Mary walk.
As we have seen, in the context of the interrogative (3),
such answers purport to give an exhaustive Specification of
the individuals that actually walk. 80, if the answer that
{4)(a)

and {b} pro'idc is true, the set of walkers consists

of exactly one individual, the individual John. And similarly, if

(5)(a)

and (b)

provide a true answer, the set of walk-

ers consists of exactly two individuals, the individuals
John and Mary.
of

(5)(b)

(So, although taken in isolation, the truth

implies the truth of

(4)(b), as answers to (3),

they contradict each other.) In the context of (3),.(4)(a)
and (b)‘ and (5)(a) and (b) express virtually the same as
(4) (C)

and

(5) (C)

respectiVely:4-l

(4)(c) Only John walks.
(5)(0) Only John and Mary walk.
In other words, the semantic content of exh can be verbalized
as the term-modifier'only in cases like these.
Using standard predicate logic for the moment, we can re-
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present the answers in (4) and (5) 1n the context of (3) by
the formulas

(4)(d)

and

(5)(d)

respectively:

(4)(d) Vxlwa1k(x) H x=jl

(5)(a) Vxlwalk(x) e Ix=jvx=m11
But proper names do certainly not eXhaust our linguistic
means to answer questions.

It might be quite appropriate to

use a universally quantified term such as in

(6):

(6}(a) Every boy.
(b) Every boy walks.
Such answers would convey the information that the set of
walkers consists of all and only boys, that the set of walkers equals the set of boys. Again, this is not the same as
(6)(b) expresses in isolation. The predicate logical formula
representing the answers in (6)

in the context of

(3)

is

(6)(d),4ghich again might be verbalized by using ley as in

(6)(C):
(6)(c) Only every boy walks.

(d) Vx[walk{x}1+ boy(x)]
It should be remarked that though

(4);,

(5)

and

(6) are

equally good answers from a purely syntactic point of view,
and share the property of being characteristically interpreted exhaustively, they need not be equally good from a semantic or pragmatic perspective,
ation the question asks for.

i.e. as carriers of the informr
If

(6}

is a true answer, so

would be a conjunction of all pr0per names of the boys in the
domain of discourse.43 If we consider rigidity to be a semantic pr0perty of proper names, such a conjunction of names
would provide a semantically rigid answer, whereas theanswers
1n

(6)

would not.44

Such difference in potential semantic and pragmatic value
between syntactically equally good linguistic answers is even

more clear if We compare (4)-(6) with the answers in
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the examples

(7)

and

(8):

(7)(a) John or Mary.
(b) John or Mary walks.

(8)(a) A girl.
(b) A girl walks.
In general, if our question (3)

is answered by

(7) or

(8),

our question will still not be answered completely, but in
many cases we will have come closer to an answer, our question will then be answered at least partially. From a syntactic point of view, such indefinite answers are quite in order.
And, interestingly enough, they share the property of being
characteristically interpreted exhaustively. In the context
of the interroqative (3), the answers in

(7) convey the in-

formation that precisely one individual walks, and that this
individual is either John or Mary. This is what is expressed
by the formula (7)(d), and what can be verbalized explicitly
by means of

(7)(c):

(7)(c) Only John or Mary walks.

(6.) Vx[[wa1k (x) -1+ x= j] v [walk(x) <+ x=m]]
Notice that ggly can be distributed over the elements of a
disjunction, but not over the elements of'a conjunction. Sen-

tence (7)(c) is equivalent with (9) and (10), but (5)(a) is
notequivalent with (11):
(9) Only John or only Mary walks.
(10) Only John walks or only Mary walks.
(11) Only John walks and only Mary walks.
In fact, sentence

(11)

is a contradiction.

Similarly, the answers in

(8)

say that exactly one indivi-

dual walks and that this individual is a girl. The corresponding formula is

(8)(C)=

(8)(d), it also represents the meaning of
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(8)(c) Only a girl walks.

(d) ax[girl{x) A Vy[walk(y) ++ x=y]]
Let is stick to these five examples for the moment, and try
to use these sufficiently different cases to arrive at a
proper interpretation of the process of exhaustivization.
Thoughjgy the end we use an intensional logical framework,
we stillcontinue to use extensional lOgiCal representations
for the moment. There is no harm in this, since intension-

ality is not essentially involved in the process of exhaustivization as such.
If one takes a quick superficial look at the formulas
(4)(d)-(8)(d), it will seem hard to find a general compositional way to arrive at them. Using the examples given above,
our task can be described as follows.

If we apply the legical

expression egg to the extensional term translations given in
(12)(a)-(16)(a), the interpretation of the resulting expressions

(12)(b)-(16)(b) should warrant that they are equivalent

with (12) (c) - (16) (o):
(12)(a) John a_AP P(j)
(FA

\HJ

nvk (1n

v~&\u&

nl:\\

A \JII

(c) APVx[P(x) ++- x=j1
{13)(a)

John and Mary a AP[P(j)J\P(m)]

(b) §§QKAP[P(jI/\P(ml])
(c) APVx[P(x) 4+ -[x= j v x=m]]
(14)(a) every boy ~ APVxIboy(x)-+P(x)]

(b)'g§h(APVx[boy(x)-*P(x)1)
(c)\ APthboybt) 4* P(x)1
(15)(a) John or Mary T AP[P(j)\IP(m)]
(b) §g§1(lP[P{j} v P(m}])

(c)_ APVxHPKx) ++ x=j] v [P(x) ++ x=mll
(16){a)

a girl u XP3x[gir1(x)/\P(x)]

(b) g§h(APax[girl(x)r\P(x}})
(c) lPax[girl(x) A Vy[P(y) 4+ X=Y]]
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If we apply the formulas (12)(c)-(16)(c) to the abstract
Ax walk(x), the extensional translation of the abstract underlying interrogative
formulas

(3), we get,.usingll—conversion, the

(4)(d)— (8)(d). Since this is what the translation

rule tells us to do in order to arrive at the translation of
the answers

(4)-(8)

in the context of the interrogative

(3L

we get the proper results if we can specify the content of

egg in such a way that the equivalences between (12)(b)-—
(16)(b)

and (12)(c)-(16)(c) hold.

In the extensional formulas in

(12)- (16), the predicate

variable P will be assigned a subset of the domain of indi-

viduals D. So, all expressions_in (12)— (16) denote a set of
subsets of D. The translation of Eghg in (12)(a) denotes
those subsets of D of which the individual John iszulelement.

I.e. it contains the unit set {John} and all sets ngD such
that {John}g§X. In view of the equivalence aimed at between
(l2)(b) and (c). the expression g§h(AP P(j)) is to denote
the set containing those subsets X of D such that all elem-

ents of x equal John. I.e. it should denote the set {{John}}.
This suggests that $52 works as a kind of filter on the set
of sets denoted by a term.

It filters out those sets X in the

denotation of the term for which there is no other set Y in

its denotation such that Yczx. So, it seems that‘ggh can be
defined as the following semantic Operation:

(1?)<_e_)§_h_= ampmm nap-mm Apgep' AVx[P'(X) +14me
If we use this definition to write out (12)(b), the exhaustivization of John, we get the following result:
(12) (d)

AP[P(j)A‘13P'[P'(j)/\P7$P' AVx[P' (x) »P(x) 1]]

The expression (12)(d)

is indeed equivalent to

(12}(c1,which

means that when applied to proper names, 25h as defined in
(17)

gives correct results.

Let us check definition
examples. Writing out

(17) by considering our other

(13)(b), the exhaustivization of

John and Mary, by means of definition (17), we arrive at:

(13) (d)_ AP[P(j) 6P(m) A
'13P'[P' (j) AP'UII) APaéP' AVx[P' (x) 4P(x)]]]
This is correct,
tic terms,

(13}(d)

is equivalent to (13)(c). In seman-

the denotation of John and Mary contains

those

XSD such that {{John,Mary}}gX. From this set
{XI {John,Mary}55X}; EEE filters out the smallest sets, re—
sulting in {{John,Mary}}.
Using definition (17)

to write out

(14)(b), the exhaust-

ivization of every man; we get the following result:

(l4)(d) APIVxIman(x)-P(x)]A
1313' [inmn(x) eP' (x)] A Pf P' A VyEP' (y) +P(y)]]]
Again, the result is correct. Formula
with

(14)(d)

is equivalent

(14)(c).

Let us now look at example

(15). The denotation of the

term John or Mary is the result of taking the union of the

denotations of the terms EQEB and Eggy:
{X I- {John} EX} U' {x 1' {Mary} 3x} =' {X 1' {John} ETXPV' {Mary} Ex}.
This latter set of sets contains two smallest elements, the

sets {John} and {Mary}. So, the result of applying exhaust-

ivization is the se.t.{{John};{Mary}}. And this is the denotation of

(15)(d), which is the result we get if we use defi-

nition.(l7) in writing out the expresSion

(15)(b):

(15) (d). AP[[P(j) v P(m)] A
'laP' [LP'(j) v P’(mJ] A P76 P' A VxIP' (x) 9P(x)1]]
In this case too, the resulting fOrmula (15)(d) is equivalent
with the intuitive predicate logical translation (15)(c).
Using definition

(17)

:

in writing out our last example,

(16)(b), the exhaustivization of a girl, the resulting ex-

pression will again denote a set of unit sets. This is so
because the term a girl denotes a set of sets of which the
smallest elements are singletons consisting of a single girl.
Exhaustivization filters out these singletons:
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(16) (d)_ XPIElegier) ’5 P(x) ] r}
'13P'[-3x_[gir1-(x) ’5 P.' (:01 A P 79 P' A VyEP' (y) «4 P-‘(yml
In this last case too, the result is satisfactory,

(l6)(d}is

equivalent with the intuitive translation (16)(c}.45
To sum up, we have seen that a simple and conceptually

clear definition of the semantic Operation of exhaustiviza—
tion can be_given that gives correct results when applied to
proper names, simple conjunctions and disjunctions thereof,

and simple universally and existentially quantified terms.
It operates on a set of sets and filters out its smallest
elements.46

Still, logical clarity is no guarantee for truth. We have
sofar only looked at few simple examples of terms. There,
our definition of exhaustivization was confirmed, and this
may give us hope, but it does not give us proof that it will
work for all cases it has to work for, i.e. that it gives
correct results when applied to any term that allows for an
exhaustive interpretation.47 We will not attempt to arrive
at such a proof in this paper, though we will discuss Some
apparent counterexamples in the next sub-section and will

indicate how to deal with them.

3.1.3 Exhaustiveness and plurality
There are many terms besides those discussed above forwhich
definition
those in

(17) of exhaustivization works perfectly, such as

(18), but there are also others for which it prima

facie does not_give correct results, such as those listed
in {19):
(18) John and Mary or Suzy; John or Mary and Suzy, every
man and Mary; a man and a woman; a man or a woman;
two men; Mary and a man; Mary or two men
(19)

John or Mary or both.(John and Mary); at most two

girls; at least one girl; John or every man; at most
John
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What goes wrong, and what causes it to go wrong, can be made
clear by considering the first example in (19).

The term'gghg denotes the set {X {{John}EEX},'g§£y denotes
the set {X {{Mary}fgx}. If we take their conjunction'lboth}
John and‘Mary to denote the intersection of these two sets,

we get {X l£John,Mary}53X}. The latter set is clearly a subset of each of the former two. This means that the union of
all three of them, which is the denotation of Uohn or Mary or
both

(John and Mary), will be the same as the union of the

first two of them, the denotation of John or Magy‘

This will come as no surprise. The standard logical treatment of John or Mary is such that it means John or Mary or
both of them. And this, we believe, is quite correct. But, of
course,

this implies that any definition of egg, or of any

other termrmodifier, will give the same result when it is
applied to John or Magy or to John or Mary‘Or‘botha As we
have seen in the previous section, the result of applying
£53 to the former,

and then combining the resulting exhausti~

vied term with e.g. the predicate walk, is a formula that
expresses that exactly one individual walks, and that this
individual is either John or Mary. And if John or‘Magy and
John or Mary or both denote the same set of sets, we would
get precisely the same result if we apply‘ggh to the latter.
And this in turn would mean that the answers
the interrogative

(7)

and.(20)

to

(3) would express the same proposition:

.(3) Who walk(s)?
(7) John or Mary.
(20) John or Mary or both

(John and Mary).

But clearly, as answers to the question expressed by
and (20) have a different meaning. The answer

(3),

(7)

(7) meansindeed

that precisely one individual walks and that it is John or
Mary, but

(20) means that either precisely one individual

walks and that it is John or Mary, or that precisely two in—
dividuals walk, both the individuals John and Mary. Whereas
in the context of (3),

(7)

is equivalent with

(21),

(20)

is
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equivalent with

(22):

{21) Only John or only Mary.

(22) Only John or only Mary or only both (John and Mary).
What seems to cause the problem at hand is that semantic plurality has not been taken into account the way it should be.
The third disjunct.

of‘John‘or‘Mary'or‘bothlﬁohn'and Mary) is

semantically plural. The standard treatment of John‘and‘Maty
used above does not take this into account properly. It simply
takes the intersection of the denotations of Eghg and'yagy,

resulting in the set' {X [' {John,Mary} EX} .
This
texts,

'analysis' of plural terms is allright for many conbut is

is also knOWn to be wrong in general

as an

analysis of such terms.48 In many contexts we have to consider John and Mary not as denoting a set of preperties of
individuals, those properties that both the individual John

has and the individual Mary has, but as denoting a set of
properties of 'groups', those properties that the group consisting of John and Mary has.49
There are various ways to account for this, and consequently there are various theories of semantic plurality around.50
Here,

we do not want to make a particular choice among them,

since the problem we discuss here, and the way in which we
Want to solve it, should not essentially depend on any particular feature of any particular theory. As long as the theory
makes a neat distinction between individuals and groups it is
allright with us. So, let us just represent the group consist-

ing of John and Mary as [John,Mary], without committing our~
selves to a particular view on the nature of the semantic object it represents. The denotation of the semantically plural
term John and Mary will then be the set of preperties of

groups and/or individuals {x [{[John,Mary]}EEX}.
Once this much has been acknowledged, our difficulties
disappear. The denotation of the term (23)

now becomes.(24),

and applying the semantic operation of exhaustivization to
this set of sets results in

(25):
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(23)

John or Mary or both

(John and Mary)

(24) {X I' {John} S x v“ {Mary} E X if {[John,Mary]} EX}
(25)‘{{John};{MarY},{[John,Mary]}}
This is exactly what one wants to get. For if

(24)

is the denot-

ation of the term (23), in the context of the interrogative
(3). the constituent answer (20) will indeed express what we
intuitively considered it to express, viz. that either John
is the one who walks, or Mary is the one who walks, or John
and Mary are the ones that walk.51
So, by taking semantic plurality into account, we do get

the fully satisfactory result that the two terms John‘or‘nagy
and John or m_ary' 'or' both do not have precisely the same denotation, but are interpreted in such a way that, though inter-

changeable in certain contexts, they have a different meaning in others, e,g. when they are interpreted exhaustively,
as they must when they are taken as answers.
It should be noted that these results are obtained by combining the intuitive and simple interpretation of exhaustiveness defined in

(17) with the view that semantic plurality

has to be taken seriously, a view that has been motivated
also on entirely independent grounds.
Plurality is also involved in the difference between
a girl and at least‘one girl, or more generally, in the
difference between n girls and at least n girls. Again, the
standard logical treatment of these terms does not differentiate between them, but rather treats them as equivalent.
And in this case too, though this may be correct for some
contexts, it is not so for all.

It does not lead to an

appr0priate interpretation of the answer (26), which clearly differs from the answer

(8):

(3) Who wa1k(s)?

(8) A girl.
(26)

At least one_girl.

The proposition that (8) expresses in the context of.(3), we
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described as follows: exactly one individual walks, and this

individual is a girl. The proposition that (26) expresses
in the context of

(3)

is that at least one individual walks,

and that the individual'm} that walk(s) are girls. Or, in
‘plural'

terms, it says that the_group of walkers is a group

of girls with at least one member. And generally, an answer
of the form 5; least n girls. in the context of the interrogative Who wa1k(s)? expresses that the group of walkers is a
group of girls with at least n members.52
That this is a correct paraphrase of the meaning of this
answer fellows from the perfectly reasonable assumption that
a group walks iff its members do. This is a feature of the
pr0perty of walking

(and many others besides) and has nothing

to do with the meaning of the term as such. This becomes
clear if one contrasts the pair (3)-(26) with the pair
(27)- (28):

(27) Who gather?
(28) At least six girls.
In the context of

(27), the answer (28) expresses that one

group gathers, a group of girls having at least six members.
80, we have come to the conclusion that a term of the form
at least n girls denotes the following set of sets:

(29){X|{G}55X:_where G is a group of girls having
at least n members}
Contrast this with n girls, wich denotes the set of sets:

(30)'{X |

{G}EX, where G is a group of n girls}

If we apply exhaustivization to (29), we arrive at (31), if
we apply it to (30), we get (32):

(31) {{G} {G a grouo of girls having'at least n members}
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(32){{G} IG a group of n girls}
For n==l, this gives.us the results we wanted to get for the
answers

{8)

and

(26)

in the context of the interrogative (3).

In a completely similar way, one can deal with.terms such

as §t_gpst two girls. The standard non-plural treatment of
it characterizes it is monotone decreasing over the domain
of individuals D. Under such a treatment, the empty set is
the unique smallest element in the set of sets denoted by it.

Since 25g selects the smallest elements from a set of sets,
this means that only at most two girls would come out equivalent with no-one, predicting quite falsely, that the
answers

(32) and (33)

express the same proposition in the

context of the interrogative (3):
.(3) Who walk(s)?
(32) At most two girls.
(33) No-one.

In the context of (3), the answer (32) expresses the propos-

says that exactly one group walks. that it is a group of
girls, and that it has at most two members. If we treat terms
of the form at mbst n girls as semantically plural terms.
we do get better results, at least as far as exhaustivization
is concerned. If their denotation would be something like
(34), exhaustivization would lead to (35):53'

(34) {X l {G}EX, where G is a group of girls having
.
at most n members}
(35) {{G}I G a group of girls having at most n members}

The set of sets (34) will, in general, have many smallest
elements, and hence

(35) will, in general, have many elements

as well. E.g. if n = 2, it contains all unit sets having as its
sole element a group of zero, one or two girls.
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The.other problematic examples listed in (19) can be handled
in an analogous fashion.55.So, we.can draw the following conclusions. First of all, the semantic operation of exhaustivization defined in

(17)

is basically correct. Secondly, appar-

ent counterexamples can be Countered effectively by taking
semantic plurality seriously. An overall pr0per treatment of
exhaustiveness really presupposes a proper treatment of plurality.

Since that is an independent topic, and one which we are
not concerned with here, we feel free to neglect plurality
in the remainder, and to choose our examples in such a Way
that cases where plurality essentially comes in are avoided.
We feel that for the moment it suffices to have shown that
once a proper treatment of plurality is adopted, proper results can be obtained in all cases.

3.1.4.

An exagEle

Sofar, we used an extensional formulation of the semantic
operation of exhaustivization. This is justified since it
1 operation. But terms are generally
treated intensionally, i.e. as sets of prOperties rather than
as sets of sets

(and this for good reasons). Since exhaust-

ivization is to apply to terms on their intensional interpretation, We replace definition

(17) by the following one

(in which P now ranges over properties, and P over second
order properties, and not over sets and sets of sets anymore):56

(36) 9g; lPkP[P(a) (P) A "139' [P(a) (P‘) AP(&) 7611' (a) A
Vx[P' (a) (x) +P(a-)-(x)1

II

It will be clear from the discussion above that if this
definition of 252 is used in connection with the translation

rule.(T:IA1) stated in section.3.l.1. the rule assigns the
correct interpretation to both constituent and sentential

answers in the context of a single constituent interrogative.
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we will illustrate this by giving one further, somewhat more
complicated example. Consider the interrogative-answer pairs
(37)” (38)

and

(37)- (39):

(37) Which guests does John kiss?

(38) John kisses Bill or Peter, and two girls.
(39)

Bill or Peter,

and two girls.

These pairs result of the syntactic rule
to the abstract (40),
translating as

(40)

translating as

(SzIA1)

is applied

(40'), and the term (41),

(41'):

which guests John kisses

(40') Axlguest(a)(x)kaiSS(a)(j.X)1
(41)

Bill or Peter, and two girls

(41') 1P[[P(a) (b) v P(a) (p)] A Elelnysé y A girl(a) (x) A P(a) (X)
Amxlm)W)APM)WN1
For both interrogative—answer pairs (37)— (38) and (37- (39),
the translation rule

(TzlAl)

results in the pair of formulas

<(37').(38')>, where (37') and (38') read as follows:
(37') Ai[lx[guest(a)(x)kaiss(a}(j,x)] =
lx[guest(i)(x)Jxkiss(i)(j,x)]

(33')

]

e_xh__(la(41'))(la(40'))

The expression exh(la(41')) occurring in (38‘), can be written
out as

(42):

(42)_ AP[[P(a) (b) v P(a) (p) ] A
Exiybtaﬁy ’8 girl(a) (x) A P(a) (x) A
gir1(a) (y) A P(a) (y)

]A

73P'[[P'(a)(b)~vP'(a)(p)l A
3x3y[x¢y A gir1(a) (x) A P' (x) A
gir1(a) (y) A P' (y)

]A

P(a) 9‘ P' (a) ’.‘ VzIP' (a) {Z} —vP(a) (2)11]

309

Formula (42)

can be reduced to

(42'):

(42') AP[3x3y[X7‘y A girl(a) (x) A. girl(a) (y) A

VZHPH)W)H-h=xvz=yvz=bny
[P(a){2)++[z=xvz=yvzé=p]]1]]
If we apply

(42'), the reduced translation of the exhaustivi-

zation of the term (41) Bill or Peteri'and two girls, to the
intension of

(41'), the translation of the abstract.(40)

which_guests John kisses, we arrive at formula
interpretation of the answers

(38)

and

(38"), the

(39) in the context

of the interrogative (37):
(38")

axayley A girl(a) (x) 4 girl(a) (y) A

Vz[[{guest(a)(z)kaiss(a)(j:z)]**
[z=xvz=yvz=b]] v
[[guest(a)(z)Jakiss(a)(j,z)]+e

[z==X\IZ==Y‘VZ==P]]

1]

Formula (38") expresses that the quests that John kisses are
three,

that two of them are girls, and that the third one is

either John or Bill. And this is precisely what
mean as answers to the question expressed by

(38)

and (39)

(37).

This ends our discussion offsingl‘econstituent interrogative
answer pairs. We formulated a syntactic and semantic rule
forming and interpreting such pairs in section 3.1.1. The
remainder of section 3.1 was devoted to giving content oathe
semantic operation of exhaustivization, resulting in definit-

ion (36) in section 3.1.2. The example just given shows that
the results which are obtained, are indeed the ones one Wants,
even in rather complicated cases. What remains to be done is
to generalize our rules, so as to cover also multiple
constituent interrogative-answer pairs

(section 3.2), and

sentential interrogative-answer pairs (section 3.3).
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Up to now, we have only discussed single constituent interrogatives and their answers. We now turn to multiple constituent
ones. The syntactic and semantic rule for their derivation
and interpretation will be seen to be a straightforward

generalization of the pair of rules (S:IA1) and (T:IA1).
Interpreted at the level of abstracts, an n-constituent
interrogative expresses an n—place relation , as we saw in
section 1. In simple cases, a constituent answer to such an
interrogative surfaces as an n-place sequence of terms. 3.9.
the two-constituent interrogative
constituent answer
answer

(44)(a)

(43) might receive the

or the corresponding sentential

(44)(b):

(43)

Which man loves which woman?

(44)(a)

John, Suzy.

(44)(b)

John loves Suzy.

The abstract underlying the interrogative (43)

translates as

(43'):
(43') 1x1y[man(a)(x)waoman(a)(y)txlove(a)(x,y)]

Formula\(43') expresses the relation of loving restricted
to men for its first and to women for its second argument.
Its denotation corresponds to a set of pairs <a,b> such that

a is a man, b is a woman and a loves b. The answers (44)(a)
and

(b) express the proposition that the pair <John,Mary> is

the only such element in the set of pairs denoted by (43')
We can obtain this result by taking the following steps:
(i)'ﬁkzderive both
J.

lying (43)

(44)(a)

and (b) from the abstract under-

and the sequence of terms Jehn;‘Ma£y.

(ii)ﬁkzinterpret this sequence of two terms as denoting a
setcﬁ two-place relations, i.e. as a set of relations
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between two individuals, extensionally speaking a set of sets
ofpairs of individuals. Each element in this set of
relationsis a relation in which the individual John
stands to the individual Suzy. I.e. the extension of
each relation in the set denoted by the sequence John.
'§gg[,contains at least the pair <John,Suzy>.
hkacould then apply functional application of the thus
interpretedsequence‘Johnz‘Mary to

the interpretation

ofthe A32 which‘man loves which womag. But this would

resultin a preposition that says that the pair
<John,Mary>is an element of the set of pairs denoted
tw'the abstract. So, we need a further step that guaranteesthe exhaustiveness of such answers.

(iii) This step consists in applying an operation of exhaustivizationtx>the set of two-place relations denoted by
theesequence John,‘Suzy. Extensionally speaking, this
Operation filters out the smallest set of pairs in the
denotationcm‘that sequence. In this case, it filters
ﬂueset {<John,Mary>} out of the set

{X l" {<John,Mary>} 5 X} (iV)

Theulast step is then functional application of the
exhaustified interpretation of the sequence John; Suzy

bathe interpretation of the abstract which‘gggyloves
which woman.
From this informal sketch, it will already be quite clear
that the whole procedure is a simple generalization of the
case of single constituent interrogative-answer pairs.

In

what follows, we will state the formal details of the steps
we have just distinguished.

3.2.1.

MultiBle

terms

A first thing to notice is that not only simple n-place
sequences. but also conjunctions and disjunctions thereof
can be transformed into an answer. Our interrogative.(43)
could also be answered by

(45) or

(46):
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(43)

Which man loves which woman?

(45)(a) John loves Suzy,.and Bill.(loves) Mary.

(451(b) John, Suzy; and Bill, Mary.
(46)(a)

John loves Suzy, or Bill

(loves) Mary.

(46)(b) John, Suzy; or Bill, Mary.

The answers (4S)(a) and (b) should be derived from the conjunction of the two-place sequences of terms‘Johny'Suzy and

Bill, Mary, the answers (46)(a] and (b) from their disjunction. We will call both simple sequences of n terms and conjunctions and disjunctions thereof ‘n-place terms'.

Just

as n-plaoe abstracts form a family of categories ABn for “2:0!
so do n—place terms. The latter family of categories can be
defined in terms of the first as follows:

(T) T“=S/AB“, for n30
Ordinary terms belong to the category T1 =S/ABl = S/ {8/8) - The
corre5ponding type f(T1)==<<s,<e,t>>,t>, i.e. they denote a
set of properties. A two-place term belongs to the category
T2==S/AB2==

S/((S/e)/e). The corresponding type f(T2)=

<<s,<e,<e,t>>>,t>, i.e. they denote a set of two—place relations.

In general, a Tn denotes a set of n—place relations. 57

Definition (T) defines To's,

zero—place terms, as expressions

of category S/S, i.e. the category of sentence adverbs. We
will make use of this in section 3.3, where we discuss
sentential interrogatives and their answers.
We now state the syntactic rule that derives n-place terms
and the corre3ponding translation rule that serves to interpret them:
(SzTn)
n

(T:T )

If a1....,an are Tl's, then PTn(a1,...,an)
If 01 translates as af'.
ETn(al,...,an)

is a Tn

..., an as a; , then

translates as

an[af-(lanII.-.ag'(Aalxn[Rn(a)(x1....,xn)])...])]
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A variable Rn is of type <s,f(ABn)>, i.e. it ranges over
n—place relations. From this it will be clear that if a Tn

and an ABn are combined by means of functional'application,
the result is a sentential expression. Our examples concern
Tz's only. we will write R instead of R2.
As a first simple example,

the Tz'John,'Mary is theresult

of FT2(g9hg;§§£y). Its translation is given in (47), which
can be reduced to (47’):

(47)

ARllP P(a)(j)(lalxlIAP P(a)(m)(kalx2[R(a)(x1.x2)1)])]

(47") AR R(a) (j,m)
The rule does not only apply to proper names, but to all sorts
of terms. Two examples illustrating this are.(48).and.(49):

(48)

every man, a girl

(48‘) lRVx[man(a)(x)-oay[gir1(al(y)(sR(a)(x,y)]]
(49)

John and Bill, Mary or Suzy

(49') AR[[R(a) (j,m) A R(a)(b.m)1v[R(a)(j,s) A R(a) (13.3) 1]
In order to be able to deal with answers such as (45) and
(46), we further need to generalize term conjunction and disjunction to conjunction and disjunction of Tn's. The following two rules accomplish this:
(S:CTn)

If a and B are Tn‘s, then u'and B is a Tn

(T:CTn)

If a translates as a' and B as 8', then a'and B
translates as 1Rn[0'(Rn)/\B'(Rn)]

(SzDTn) If a and B are Tn's, then a 95 B is a Tn
(T:DTn) If a translates as a' and B as 8', then a gg B
translates as an[d'(RP)‘vB'(RP)]
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We will_give three examples to illustrate these rules. The
conjunction of the two TZ'S'John,'Mary and Bill} Su2y results
in the T2

(50), translating as.(50'), their disjunction re-

sults in the T2 (51), translating as (51'):
(50)

John Mary; and Bill Suzy

(50') lR[R(a) (jun) AR(a) (b.S)1
(51)

John, Mary; or Bill Suzy

(51')

AR[R(a)(j,m)‘vR(a)(b,s)]

A more complex example is the T2

(52), which translates as

(52'):
(52)

John and Bill, Mary or Suzy; and Peter or Fred a
redhead

(52')

XR[[[R(a) (j,m) A R(a) (b,m) ] v [R(a) (j,s) A R(a) (b,s)]] A

lereadhead(a) (x) A [R(a) (put) v R(a) (fm) ]]
The way in which

(52)

l

is derived is presented in the derivat-

ion tree (52"):

John and Bill, Mary or Suzy; a d Peter or Fred, a redhead

John and Bill, Mary or Suzy

Peter or Fred, a redhead

S:T2

John’jQE Bill

S:T2

Mary 0

s:c'r’\
Johh

Bill

Suzy

Szn'r1
Mary

ghhy

Peter or Fred

a redhead

sun:
Peter

Fred

(52")
This concludes what should be said about the second step in
the analysis of multiple constituent interroqatives andtheir

answers that we distinguished in the preceeding section, the
construction and interpretation of n-place terms.
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3.2.2. ExhaUStiveness of multiple terms
The next step we have to take consists in providing a generalization of the semantic operation of exhaustivization in such
a way that it not only applies to ordinary terms, Tl's, but

to Tn's in general. It is not so much the operation ofexhaustivization as such that is in need of generalization, since it
already corresponds to a quite general concept: that of taking
the smallest elements out of a set of sets. Tn's are associated with sets of sets in much the same way as Tl's are. Whereas the latter extensionally correspond to a set of sets of
individuals,

the former more generally correspond to a set

of sets of n—tuples of individuals. The concept of exhaust—
ivization applies equally well to both of them.

The only thing that is in need of generalization is our
definition of the logical expression‘ggh as it was stated in
(36). Instead of a single expression‘g§h_of type
<<s,f(T)>;f(T)>, we need a whole family of expressions‘gghn,
for n3;0, of types <<s,f(Tn)>,f(Tn)>. The general definition
that specifies their semantic content reads as follows:

(53) g;§?=;ARFARn[R"(a)(Rn)zxnan'DIR"(a)(R'nJA
Rn(a) 7‘ R'n(a) A

Vxl...xn[R'n(a)(x1,...,xn)-9Rn(a)(x1,...xnn}]
A variable R" is of type <s,f(Tn)>, a variable Rn of type
<s,f(ABn)>. For n==2, we will suppress the superscripts in
our examples. Definition

(36)

of 35h is the definition of

2521 which is a Special instance of

(53).

If we apply gghz to the simple T2 John)'Mary, the reduced
result iS-(54):
(54) ARVxVy[R(a) (x,yb-«t [x=j A y = m]]
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The expression.(54) denotes the set of relations which hold
between the pair of individuals <John,Mary> and no.others.
This is indeed the interpretation we need, to obtain correct

results for the interpretation of the corresPonding twoconstituent answer John,‘Ma§y. in the context of two-constituent interrogatives.
By way of further illustration, we give the reduced results of applying 3592 to the examples of Tz's given in the
previous section.
(50)

John, Mary; and Bill, Suzy

(50e) kRVxVylma) (x,y)** [[x= j Ay=m1 V Ix=bAy=5111
(51)

John, Mary; or Bill, Suzy

(Sle) ARVxVy[[R(a)(x,Y) ** {x=jAy=ml]v
LMade)H[x=bAy=M]]
(48)

every man, a girl

(48s) ARVx[man(a) (x) 'H 3y[girl(a) (y) A Vz[R(a) (L2) +'- 2 =Y]]]
(49)

John and Bill, Mary or Suzy

(49e) ARaz[[z=mvz=s] AVxVy[R(a)(x'Y) +>
Ux=jvx=blny=ZHl
F
a redhead

(52a)

ARazlazzaz3llzl=mvz

l

=3] A [22 =pv zz=f] A

redhead(a)(z3) A

VxVy[R(a) (x,y) 4+ [[[x= j vx=b] Ay= 311V
[x=22Ay=Z3]
These examples may suffice to show that our definition of
exhaustivization gives correct results, also when applied to
more complex cases.
Of course, we have to make the same proviso concerning
terms, in this case Tn's, that essentially involve plurality.
For example,

if semantic plurality is not taken seriously,

exhaustivization of (55) and (57) will come out equivalent
the exhaustivization of

(56)

and (58)

respectively:

1]]
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(55) John, Mary; or Bill, Mary: or both John, Mary; and

Bill, Mary
(56)

John,

Mary;

or Bill,

Mary

(57)

John or Bill or both (John and Bill), Mary

(58) John or Bill, Mary
In fact, all four of them come out equivalent if we don't

take plurality into account. Though (55) and (57) would
constitute equivalent short answers to a two-constituent
interrogative, and (56) and

(58)

as well,

the latter two

give different answers than the former two.
Again, this can be remedied by taking semantic plurality
seriously. A conjunction of Tn's,

for example, should then

be taken to correSpond to a set of relations between_groups
of individuals, rather than to a set of relations between
individuals simpliciter. we will not discuss this matter
further here, since what could be said without going into
technical details, would be a simple variation of the theme
sung in section 3.1.3 above.

3.2.3. The general rule
Now that we have introduced simple and complex n-place terms.
and have indicated how the semantic proces of exhaustivization
applies to them, all the ingredients are available to state
the general rules that derive and interpret n-constituent

interrogative-answer pairs:
(S;IA)

If 8 is an ABn, and a a Tn, then <FI(B),FCAn(u,B)>

and <FI(B)¢FSAn(a,B)> is an <§,S>
(T:IA)

If B translates as 8', and d as d', then both

<FI(B):FCAn(a,B)> and <FI(8).FSAn(a;B)> translate

as 51:1.[8' =(la6') (1)] , ﬂn‘uau'ﬂlaB'b
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Clearly, the rules

(SzlAl)

and.(T:IA1), presented in section

3.1.1 are simply a special instance of these general rule

schemata. The remarks we made there, e.g. about the grammatical status of the rule, remain in force, and need not be repeated here. The syntactic rule produces pairs of expressions,
the first element of which is an interrogative, and the
second element of which is a constituent or sentential answer.
The interrogative, formed from an n-place abstract is translated into a logical expression that denotes a preposition
and expresses a question. That part of the rule was already
explained in section 1. The constituent and the corresponding
sentential answer are formed from the n-place abstract and
an n—place term.

In both cases the result is a sentential

expression. Their interpretation is obtained by first apply—
ing the semantic operation of exhaustivization to the n-place
term, and next applying it to the intension of the n—place
abstract.
We will give one simple example to illustrate the rules.

Consider the interroqative-constituent answer pair <(59),(60)>:
(59) Which man loves which woman?
(60)

John, Mary: and Bill Suzy.

The pair of them are derived from the abstract

(61), trans-

lating as (61'), and the two-place term (62), translating as
(62'):

(61)

which man loves which woman

(61')

lxly[man(a)(x)2xwomanta)(y)axloveta)(x,yl]

(62)

John, Mary; and Bill, Suzy

(62' ). AR[R(a) (jam) A R(a) (b.s)]
According to the rules, the pair <(59),(60)> is then translated as the pair of logical expressions <(59'),(60')>:
(59')_li[lxly[man(a)(x)zxwoman(a)(y).Aloveta)(x:Y)]

Axly[man(i)(x)zxwoman(i)(y)leove(i)(x.y)]

=

I
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(so!)- 'e_xh2_(AaR[R(a.) (j,m) 1} Ma) (10.5) 1)(
AanAyIman(a)(x)vaoman(a)(y)aslove(a){x,y)])
Formula

(60')

can be reduced to.(60"):

(60") VxVy[[man(a)(x)waoman(a)(y)leove(a)(x,y)] ++

Hx=jAy=nﬂle=bAY=51H
The expression

(59'),

translating the interrogative, eXpress—

es the question or propositonal concept, which has as its
extension at an index k the proposition that gives a rigid
and exhaustive specification of the pairs of individuals
<x,y> such that x is a man and y is a woman at k, and x

loves y at k. The formula (60") expresses the proposition
that the pairs of individuals <John,Mary> and <Bi11,Suzy>
are the only pairs of individuals

consisting

of

a

man and a woman such that the first loves the second.
So, in this case, the proposition expressed by the answer
gives the kind of specification the question expressed by
the interrogative asks for. If
true at the actual index,
a,

then (60)

(60)

further happens to be

the index assigned to the variable

is not only a 3 answer. but 3.150 a true answer

to (59).
Further examples can easily be constructed by applying
the rules to the two-place terms discussed in the previous
two sections.59
To conclude this section, it can be observed that the
rules

(S:IA)

and (T:IA) give a general implementation of

the interpretation schema presented in figure 3 of section
2.4, which was the outcome of our informal discussion of
the interpretation of interrOgative—answer pairs. This
means that we have accomplished one of the main tasks we set
ourselves in this paper: to define syntactic and semantic
rules which analyze interrogative sentences and linguistic
answers in such a way,

that the semantic and pragmatic

theory of answerhood developed in Gas 1984 applies to them.
Section 4 is devoted to a discussion of this matter.
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But first,

there is one more topic we want to address our-

selves to, a tcpic that was largely neglected in this paper

sofar: sentential (yes/no-) interrogatives and their answers.

3.3. Sentential interrogatives
In previous sections, we have concentrated almost exclusively
on constituent interrogatives. We have presented a uniform

analysis of sentential ('long’) and constituent ('short')
answers to single and multiple constituent interrOgatives.
We argued that in order to give a correct account of the
interpretation of constituent-answer pairs, the level of
abstracts should be taken as a starting point. In this section
we discuss the generalization of this approach to sentential
interrogatives.

3.3.1.

Zero-constituent interrogativEs

Sentential interrogatives such as
sentential answers such as
answers such as those in

(63) can receive both

(64)(a) and (65)(a). and short

(64)(b)

and (65)(b)=

(63)

Will John visit the party?

(64)(a)

(Yes,) John will visit the party.

(64)(b) Yes.
(65)(a)

(No,) John will not visit the party.

(65)(b) No.
The short answers in

(64)(b)

and

(65)(b} have the syntactic

form of a sentence adverb. A sentence adverb is an expression of category S/S, such an adverb takes a sentence to form
a new sentence. So, on the hypothesis that the derivation
of sentential-interrOgative-answer pairs runs parallel to
that of constituent ones, the input to the IA—rule forming
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these pairs will have to be an S and an 5/8. In fact, the
IA-rule is already attuned to this. The base of the.de£inition (AB) of the family of categories ABn (given in sectionJJ
is ABo=iS. And the definition (T) of the family of categories
Tn reads Tn==S/ABn, which means that T0==S/S. Sentence
adverbs are zero—place terms, and the abstracts underlying
sentential interrogatives are full sentences.
Thismeans that the IA—rule can be used to form sentential
interrogative—answer pairs in exactly the same way as it
forms constituent ones. A single rule of interrogative-answer
pair formation suffices in all cases. Again, it may very
well be that the syntactic Operations involved are different
for the sentential interrogatives and the constituent interrog—
ative cases, which would warrant to Split up the rule into
several

(sub)

rules. But the important fact is that on the

semantic side, a single interpretation schema suffices.6o

3.3.2 Yes and no

Let us illustrate these remarks by giving some examples. Let
the expressions xes and g9 of category S/S be translated as
indicated in

(66):

(66) Leg ~_ App(a)
22

~ kpﬁp(a)

If we apply the syntactic function FCAO of rule (S:IA) to
the S

(= A30) John walks and the 8/8

ing pair of expressions are those in
FSA0 to them.

(= To) leg, the resu1t~
(67). And if we apply

the result is the pair of expressions in (68).

And, similarly, if we apply the same functions to the same

sentence and 22, we end up with (69) and (70):
(67)

Does John walk?

Yes.

(68)

Does John walk?

Yes, John walks.
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(69)

Does John walk?

No.

(70)

Does

No,

John walk?

John doesn‘t walk.

According to the translation rule (T:IA),
latiOn of both

(67)

and

(68}, and

(72)

(71) is the trans-

is the translation of

both (69) and (70):

(71) Ai[wa1k(a)(j)=wa1k(i.)(j)l .

ﬂc’xxaxp p (a)) (la walk(a) (3'))

(72). Aitwalk(a) (j) =wa1k(i) (3‘)] .
ﬂQQakp ‘Ip(a)) (Aa wa1k(a) (3'))
Although this may not be quite evident at first sight,
and

(72)

do indeed express what we want

intuitively,
(71’)

(71)

them to express

and what is more transparently expressed by

and (72'), since the former two can be reduced to the

latter two:
(71')

Ai[walk(a)(j)==walk(i)(j)]

, wa1k(a)(j)

(72') MtwalktaHj)=‘walk(1)(j)l .‘Iwalk(a)(j)
The first expression in the pairs

(71')

and

(72') express

the question whether John walks. The second expression in
(71‘) expresses the proposition that John walks, and that in
(72') the proposition that John doesn't Walk.

The equivalence of (71) and (71') hinges On the equival-

ence of ﬂQMakpplaHjAawalkm) (j)) and wa1k(a) (3'). Using
definition (53) of gghp, the former expression can be
written out as:

(73) walk(a) (j) A‘Iaptpta) Ap(a) $wa1k(a)(j) A

E

[p(a) 4wa1k(a.) (j)] I
That (73) is equivalent with waﬂk(a)(j)0an be seen as follows.
Suppose walk(a)(j)is true. Then the first conjunct of
is true, of course,

(73)

and the second conjunct is true as well:
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There is indeed no proposition that is both true and has a
different truth value from that of

walk(a)(j); i.e is false

at the same time. And suppose that 1walk(a)(j)
then the first conjunct of

(73)

is false.

is false. So,.(73)

is false.

In a quite similar way, it follows that the second elements

in (72) and (72‘) express the same pr0position.
From this, we may conclude that our rules
(T:IA)

(S:IA)

and

give the required results, not only when they are

applied to obtain single and multiple constituent interrogatives and their answers, but also if they are used to

derive and interpret sentential interrogatives and their
positive and negative answers. But at the same_time, it can
be noticed that for the answers :35; and ﬁg; exhaustivization,
which is built in in (TzlA), does not play a role. The final

results (71') and (72') can be obtained equally well if the
interpretation of the TO'S'ygg and‘gg is immediately applied
to the intension of the ABO'Jchn walks, without first applying the semantic operation of exhaustivization to the interpretation of these zero-place terms. Applying exhaustivization
does no harm either, it simply has no effect.

3.3.3.

Exhaustiveness,

the limit

It is not difficult to understand why exhaustivization makes

no difference to yes and‘gg. In_general, exhaustivization will
make no difference if it is applied to a term that already is
exhaustive. This is the case if the set of sets to which the
term corresponds has no two elements such that the one is
smaller than the other.

(This is also why repeated application

of exhaustivization will never have any effect.)
What are the sets of sets to which yes and 23, or To's in
general, corre5pond? A T1 corresPonds to a set of <e,t>'s,
a set of sets of individuals. A T2 corresponds to a set of
<e,<e,t>>'s, a set of sets of pairs of individuals. Quite
Similarly, a T0 corresponds to a set of t's, i.e. a set of

truth values..As it happens,'yg§ correSponds to {1}, and

£9 to {0}. If we define 0==¢ and 1=i{¢},‘y§§ corresponds to
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{{¢}}, and‘gg to {V}. And, indeed, if we take the set of
smallest elements out of either one of them, in both cases

the input will be identical to the output.
This is a peculiarity of the To's'ygg and 39 that is not
shared by all of them. A T0 might just as well corre5pond to
the set of truth values {0,1}, i.e. the set of sets {¢;{U}}.

If we then apply exhaustivization, the output is {U}. and is
not identical to the input. So, in principle, exhaustivization
can play a role for certain To's. And, in fact,

it does.

There are cases where the interpretation of an answer to a
sentential interrogative is essentially exhaustive.
The short answer

(75)(a) and the corresponding sentential

answer (75)(b) to the question expressed by (74) form a
typical example:

(74)

Does John walk?

(75)(a)

If Mary walks.

(75)(b) John walks if Mary walks.
The phrase if Mary walks can be regarded as a sentential
adverb, i.e.

as an S/S. It translates as indicated in (76):

(76) Ap[wa1k(a)(m)-*p(a)]
If one applies the S/S if Maryiwalks to the S‘John walks, the
result is the conditional sentence

(77), translating as

(77‘):

(77)
John walks if Mary walks
(77') walk(a)(m)-+walk(a)(j)
However, it can be observed, that in the context of the
interrogative

(74),

the answers

(75)(a)

and (b)

do not express

the prOposition expressed by (77'). the translation of the
indicative sentence
ition expressed by
al sentence.(78):

(7?)

in isolation, but rather the propos-

(78'), the translation of the bicondition—
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(78)

John walks if and only if Mary walks

(78') wa1k(a) (m).4+ walk(.a-) (3')
So, in the context of a sentential interrogative, an answer
derived from the To'if‘Mary‘walks, really means‘onlz‘if‘Magy
Walks. And this is indeed the exhaustive interpretation our

interrogative—answer rule assigns to it.
The AB

underlying the interrogative

(74)

is the sentence

John walks, translating as 1walk(a)(j) . If we apply.(T:IA)
to this abstract and the translation of if Mary walks given
in (76), the resulting translation of the answers
and

(b)

is

(75)(a)

(75'), which using the definition of EEEP can be

written out as

(75"), which is equivalent to (78'):

(75') Eagle (Aakawalkba) (m) »p(a) 1) (Aawalk(a) (j))
(75")

[walk(a)(m)-+(wa1k(a)(j)])A73p[[walk(a)(m)-»p(a)]A
[p(a) fwalkm) (j) ] A
[p(a) ewa1k(a) (j)1 ]

That

(75")

and

(78') are equivalent can be seen as follows:

-Supp05e Mary and John both walk. Then the biconditional
(78')

is true. The first conjunct of

(75“)

is then also

.true, and so is the second conjunct. No preposition satis—
fies [walk(a)(m)/sp(a)] and [p(a)5£walk(a)(j)]. To satisfy

the first, such a proposition would have to be true,

since it is supposed that Mary walks. To satisfy

the second,

it would have to be false, since it is supposed that John
walks. And no proposition can be true and false at the same
time.
-Suppose Mary walks and John does not. Then (78')
And so is

-Suppose John walks and Mary does not. Then (78')
And so is

is false.

(75"), since then its first conjunct is false.
is false.

(75"), Though its first conjunct is true, its

second conjunct is false. Any false proposition p satisfies

[wa1k(a-) (m) -» p(aHA [P(a) #walk(a)(j)] A [p(a)->walk(a-)(j)1,
since it is supposed that John walks and Mary does not.
-Suppose Mary and John both do not walk. Then (78') is true.
And so is

(75").

Its first conjunct is true, and so is its
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second. No pr0position can satisfy both [p(a)aﬁwalk(a)(j)]
and[p(a)-+walk(a)(j)]. To satisfy the first, it would have
to be true, since it is assumed that John doeSn't Walk. To
satisfy the second it would have to be false.

80, although they don't look like it, both (75)(a) and.(b)
as answers to

(74)

express that John walks if and only if

Mary walks. And this is precisely what these answers
intuitively express in that context. And this result is
obtained by virtue of the fact that the translation rule
exhaustifies the T0 if Mary walks.
The way in which exhaustivization works in this case, can
be explained as follows. At an index at which Mary walks, the

set of sets correSponding to if Mary Walks is the set {{9}},
i.e. the set {1}. At an index at which she doesn't walk, it
is the set {¢,{¢}}, i.e. {0,1}. In the first case, exhaustivi—
zation has no effect, but in the latter case, it gives as
output {V}. 80, exhaustivization has an overall effect when
applied to such To's.
Notice, by the way, that which set of truth values correse
ponds to if Mary walks
Mary walks)

(and to its exhaustivization only'if

is index dependent.

It depends on the truth value

of Mary walks at that index. In this respect there is an
important difference between To's such as if Mary walks and

yes and 99. The latter two at each index correspond to the
same set, the sets {1} and {0} respectively. At any index,
the set of prepositions denoted by yes are the true proposit+
ions at that index, and the set of prepositions denoted by
22 are the false pr0positions at that index. But if Mary
walks at an index, only if Mary walks denotes the set of
true propositions at that index, and if she doesn't walk at
an index it denotes the set of false propositions at that
index. In section 4.5, this Special semantic preperty of

yes and 29 is related to their special status as standard
answers .

Notice further,

that a conditional sentential answer is

not always interpreted as a biconditional. Consider the
following example:
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(79)_Is it true that John walks if Mary walks?

(80)

(Yes,) John walks if Mary walks.

In this case, the conditional

(80)

is a straightforﬂard posit~

ive answer to the question expressed by (79}, which asks
whether a conditional sentence is true or not.
This may explain why conditional sentences in some
situations are most naturally interpreted as biconditionals.

whereas in other situations they are not. What our analysis
of interrogative-answer pairs predicts is that cenditionals
receive their standard logical interpretation if they are

put forward as answers to an (implicit or explicit) question
asking for the truth value of the conditional as such. And

that they are interpreted as biconditionals if they are put
forward as answers to an

(implicit or explicit) question

asking for the truth value of their consequens.
Quite similar phenomena can be observed with respect to
disjunctions. Consider the following example:

(81)

Are there cookies

in the box?

(82)(a)

(Yes,) or chocolates.

{82)(b)

(Yes,)

there are cookies in the box, or chocolates.

In the context of the interrogative

(81), the answers

and (b) express an exclusive disjunction.

the interrogative (83), on the other hand,

(82)(a)

In the context of

(84) expresses

an inclusive disjunctiOn:
(83) Are there cookies or chocolates in the box?
(84)

(Yes,)

there are cookies or chocolates in the box.

These results too are predicted by our interrogative—answer
rule.
To conclude this section, we have seen that exhaustivization also plays a distinctive role in the interpretation
of certain answers to sentential interrogatives.

In section

0 , we Speculated that the indicative use and interrogative
use of language are mutually dependent. More Specifically,
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we suggested that indicatives can profitably be.viewed as
being used against the background of an implicitly or ex—
plicitly raised question..0n that.view.(most) indicative
use of language in fact is:providing a (partial) answer to
some question. In the light of this, the results noticed
above seem to provide a quite natural explanation of the
fact that simple conditionals are often interpreted as
biconditionals, and inclusive disjunctions as exclusive ones.

3.3.4.

Qualified answers

The examples discussed in the previous sections all concern
extensional sentence adverbs, i.e. adverbs that operate on
the extension

(truth value)

of the prOposition they are

applied to. And exhaustivization is also an extensional
semantic operation.

In view of this,

it is not to be expect-

ed that the results for truly intensional adverbs, such as
necessarily, possibly and grobably will be satisfactory as
well, at least not without qualification.
As it happens, the results for necessarily and Eossibly
are quite reasonable, if they are interpreted as purely
(onto-)logical modalities, i.e. if we translate these
sentence adverbs as indicated in

(85):

(85) necessarily «- lp Vap(a)
possibly

an Ap Ela p(a)

If we form the interrogative answer pair <¢? ,Necessarily.>
from the sentence ¢ and the S/S necessarily by
translation rule

(SzlA), the

(T:IA} prediCts that the answer simply

means that it is necessarily the case that ¢. If we form
the interrogative answer pair <¢?, Possibly.> from ¢ and
Eossibly the translation rule predicts that the answer

expresses that it is only possible that ¢, i.e. that it is
not the case that ¢, but that ¢ is possible.
Of course, in particular in the context of an interrogative, an

(onto-)logical interpretation of these sentence
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adverbs.used as short answers isnot.very plausible. In such
a context, the more likely interpretation is that of a
doxastic or epistemic modality.

There is a fundamental difference in the way a logical
modality functions as an answer, and the way in which a
doxastic or epistemic modality does. The former were considered to be part of the answer, whereas the latter are not
part of the answer, but qualifications of an answer. The
following examples illustrate this:
(86) Who walks?
(87)

John, I believe.

(88)

Does John walk?

(89)

(Yes,)

(90)

(No,)

Clearly,

Ivbelieve so.
I believe not.

the answer

(87)

to

(86) expresses the proposition

that the Speaker believes that John is the one who walks.

.

I.e. the phrase I believe qualifies the exhaustive answer
John.,.and is not itself part of the exhaustive answer. The
way to form the answer

(87)

is first to construct the answer

John. from the abstract who'walks and the term £212: and
next to apply the qualifier I believe to this sentential
expression.

Clearly,

if we proceed in this way,

the answer

(87) will be assigned the meaning it intuitively has.
Quite the same holds for the answers (89) and (90) in the
context of

(88). The answer

(89) expresses the proposition

that the speaker believes it to be true that John walks,
and (90) expresses the pr0position that the speaker believes
that John does not walk.

In these cases too, I believe

qualifies the positive or negative answer, and is not really
part of it. This is perhaps even more clearly indicated in
the following example:
(91)

Does John walk?

(92)

If Mary walks,

I believe.
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The answer.(92) expresses that the speaker believes that John
walks if and only if Mary walks. Hence, I belieVe qualifies
the short and exhaustive answer If‘Mary walks.
What is said here about.doxastic qualifications of short
answers applies equally well to sentential ones. Compare
(86),(87) with

(93).(94)

and (91),(92) with

(95),(96):

(93) Who walks?
(94) John walks,

I believe.

(95) Does John walk?
(96) John walks if Mary walks,

I believe.

If the sentence adverbs‘pOssibly,‘necessarily, maybe and the
like are used as doxastic or epistemic modalities, they also
have to be interpreted as qualifications of exhaustive answers
rather than as being part of exhaustive answers. Consider the
following examples:

(97) Who walks?
John, obviously.
John, maybe.
John,
(98)

of course.

Does John walk?

Possibly, yes.
May be so.
Certainly not.
Of course, these are rather sketchy remarks, which deserve
further scrutiny. Still, we believe that our conjecture that
doxastic or epistemic modalities, in a wide sense of the
word, should be viewed as qualifications of answers is borne
out by the observations we made above. And hence, these kinds

of answers in no way conflict with the exhaustive interpretation we assign to answers, as one might prima facie believe.
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3.3.5. Negative sentential‘interrogatives
A last remark we want to make about sentential interrogative—
answer pairs concerns

'negative' interrogatives. Consider

the following example:
(99)

Doesn't John walk?

(100) No.
If we would apply the interrogative-answer rule to the A80
John dOesn't walk and the 8/5 22 to produce the pair consisting of

(99)

and (100), the semantic result would be that the

answer ﬁg; expresses the proposition that it is not the case
that John doesn't walk, i.e.

that John walks. This, obviously,

is incorrect. A11 theories treating ESE and 23 basically as
sentence modifiers run into this problem.62
One way of talking oneself out of this spot is the follow~

ing. A negative interrogative such as (99) should not be
constructed from the negative sentence John deesn't Walk, but
from the same AB0 as its positive counterpart, i.e. the
sentence John‘walks. Then, the answer ES; expresses that,
indeed, John doesn't walk. The negation that surfaces in the
interrogative has no role in determining the semantic content
of the interrogative, but only serves to indicate a doxastic
attitude of the questioner. Roughly speaking, it indicates
that the questioner expects a negative answer to the question
whether John walks.
Let us point at three facts that may help to convince
the reader that this is not an altogether implausible view
on the matter.

First of all, it can be noticed that a negative interrog—
ative cannot be replied to by a simple Zg§;. A positive

answer to a negative interrogative has to be marked in one
way or another, e.g. by emphatic stress and/or do-support:
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(99)

.Doesn't John walk?

(101)‘But yes, he dose!

Such a marking, and less exhuberant ones than that in (101)
could suffice as well, seems to be needed to overrule the

attitude the questioner gives expression to by using a
negative interrogative.

Notice that the interrogative Does John walk? itself is
unmarked for doxastic attitutes on part of the questioner.

and that it is alsopossibletx>ask the same question using
an interrogative with a positive marking, indicating that
the questioner would have expected the answer to be a
positive one.

In that case, a negative answer needs to be

marked:63

(102) John does walk, doesn't he?
(103) Yes.
(104) But n5, he doesn't.
A second point we think supports our view is that besides
positive and negative marking, all sorts of other markers
_r.
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05.118:

attitudes are possible in

interrogatives, which are not part of the question that is
being asked, but merely serve as qualifications

on behalf

of the questioner. Considerthe following examples:
(105)

Does John come, perhaps?

(106) Do you have a pen, by any chance?
Clearly, the simple positive answer'zgg; just means that
John comes, and that one has a pen. So, obviously, the
expressions‘ggrhags and by any chance are not part of the
semantic content of these interrOgatives, i.e. do not help'
to determine which.questions they express. They mark an
attitude, i.e.

they qualify the interrogatives in much the

same way as negation in a negative interrogative does.
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A third phenomenon that agrees with our view is the differ-

ence between such interrogatives.as.(107) and.(108):
(107) Are you not happy?
(108) Are you unhappy?

If we are right,

(107) is an interrogative that asks whether

you are happy in which the questioner has marked her expectation that a negative answer will be given. 80, ﬁg; as an

answer to (107) means that one is not happy, and a.positive'
answer should be marked, as in gut yes, I am»,

and expresses

that one is happy. This seems to be in agreement with

1

intuitions. 0n the other hand, positive and negative answers
to

(108) need not be marked at all; and can be expressed by

a simple £35; or £2;, where these express quite the Opposite
from what they

(when suitably marked) express as answers to

(107). If the negation in (107) would be a matter of content
of the interrogative, and not, as we think it is, a matter

of form, this clear distinction between (107) and (108) would
be an absolute mystery.
That a negative interrogative such as
‘afalk?
o

Should
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not mean that it would be impossible to form interrogatives
from negative sentences such as John doesn't walk. It seems,
however,

that the resulting interrogative should then not

have the form of
something like
(109)

(99), but rather should have the form of

(109):

Is it so/true/the case that John doesn't walk?

The answer Egg; means that John doesn't walk, the answer
go; that he does.
The phenomenon of marking by negation that a negative
answer is expected can be observed in this case as well.
Compare
(110)

(109) with

(110):

Isn't it so/true/the case that John doesn't walk?
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Notwithstanding the fact that (110) contains one more negation
than (109), both the positive answer.zgg; and the negative
answer ﬁg; mean quite the same in both cases. Though a
positive answer to.(110) needs to be marked as indicated in
(111)

to overrule the expectation for a negative answer that

is conveyed by the outermost negation in
(111)

(110):

But yes, it is true.

One last remark on this issue cdncerns the following. It is
important to notice that on our view of the semantics of
interrogatives, it is not surprising at all that negation in
interrogatives can be used the way it is. What makes this
possible is the fact that strictly semantically speaking,
there is no difference whatsoever between the question
expressed by an interrogative formed from the ABO John walks,
and the interrogative formed from John doesn't walk. Though
these abstracts have different meanings, the interrogatives
formed from them.express exactly the same question.

In other

words, in the semantics of interrogatives, negation has no
role of its own to play. And precisely this Opens the
possibility to put negation in interrogatives to the use it
is put to.64
This concludes what we have to say here about the interpretation of sentential interrogative-answer pairs.
Clear by now,

It.will be

that the interpretation schema in figure 3 in

section 2.4 gives a completely general picture of the Way
in which interrogativeranswer pairs can be derived and interpreted. The rules

(S:IA) and

(T:IA), stated in section 3.2.3,

which implement this schema,have been seen to apply quite
generally to single constituent interrogatives, multiple

constituent interrogatives and sentential interrogatives,
and their constituent and sentential answers.
This means that we have completed the first of the two
tasks we set ourselves in this paper, viz. to present a

semantics of characteristic interrogative-answer pairs. In
the next section, we will.turn to the second task,.viz. to

show how the theory of answerhood of G&S 1984 a applies to
them.

4.

Answers and answerhood

4.0.

Introduction

In this section we will link the theory of answerhood developed in Gas 1984a, with the rules that generate and interpret interrogative-answer pairs, presented in section 3. The
answerhood relations defined in Gas 1984a are relations
between semantic objects, modeltheoretic entities. It is our
objective to apply this theory to linguistic objects, to
interrogative-answer pairs. Thus, we will define answerhood
relations between interrogatives and linguistic answers. A
relation of anSWerhood is not considered to be a syntactic
relation, but a semantic one, one that applies to interpreted
interrogative-answer pairs. Pragmatic considerations come in
once we also take the information of the questioner into
account.65
At this point, it is important to notice that the interrogative-answer pairs that form the subject matter of this
paper are of a particular kind. The constituent and sentential answersthe IA-rule delivers account for the most standard
ways in which questions are linguistically answered. It
should be borne in mind,1ﬂough, that this kind of answers
has no exclusive rights.

In principle, any means of expres-

sing a proposition, more in particular any sentence, can
serve to answer any question for a certain questioner in a
certain situation, provided it fits her information in the
preper way. For this to be the case, there need not be an

inherent relation, a relation of a general semantic nature,
between an interrogative and a sentence that is offered as
an answer.
On the other hand. the answers in the interrogative335
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answer pairs that are derived by means of the IA-rule do
have such an inherent relation to the question expressed by
the interrogative in the pair. The rule was designed to have
this effect. Therefore, it may be expected that in this
particular case, there is a non-arbitrary relationship
between semantic pr0perties of linguistic answers on the
one hand, and relations of answerhood on the other. The proposition expressed by a linguistic answer is determined by
the interpretation of the constituent on whidh it is based
and on that of the abstract underlying the interrogative
in the context of which it is derived.
In view of this, it may be hypothesized that certain
semantic properties of the constituent are directly linked
to the kind of answerhood relation that obtains between the
question and the proposition. In what follows, we will see
that, to a large extent, this is indeed the case. And the
existence of such inherent links may be viewed as a (partial)
explanation of the fact that these answers form a natural
linguistic class.
The remainder of this section is organized as follows.
In 4.1. we introduce various semantic notions of answerhood,
which

in 4.2. are related to semantic properties of consti-

tuents.

In 4.3. corresponding pragmatic answerhood relations

will be defined, which are again linked to corresponding
pragmatic characteristics of constituents in 4.4. Throughout
these sections we restrict ourselves to single constituent
interrogatives, but in section 4.5. we generalize to
multiple constituent interrogatives

4.1.

and yes/no-interrogatives.

Semantic notions of answerhood

We briefly introduce various notions of semantic answerhood

in the vein of G&S 1984a.66

In that paper we viewed questions

as partitions of the set of indices and propositions as
subsets of the set of indices.

In what follows we will use

that settheoretical terminology again, since it facilitates
exposition.
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We saw in section I that a question is an equivalence
relation on the set of indices 1. To every equivalence relation on'a set A, there corresponds a partition of that set,
a set of non-empty, non-overlapping subsets of A, the union
of which equals A. The partition of the set of indices I
made by a question Q, we denote by I/Q.

In some cases these

partitions can be represented pictorially. Two example of
such representations are given below in figure 1. A yes/ndquestion corresponds to a bipartition of 1.67 Constituent
questions generally correspond to partitions with (many)
more elements.

I/Does John walk?

I/Who walks?
Everyone'walks

mmuiwalks
John is the one
who walks
Bill is the One
who walks
John doesn't walk

H

H

No—one walks

D = {John,Bill}
(fig.1)

The elements of a partition_ate sets of indices,
sitions. The propositions in the partitiOn

i.e. propo-

are the possible

semantic answers to the question. This leads us to the most
fundamental notion of semantic answerhood, that of a proposition being a (complete)
[1)

A proposition P

semantic answer to a question.68

a a 23mm arwwm to

a question Q

iff P e I/Q
A (complete)

semantic answer is, of course, a limit of a
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more general notion, that of a partial answer:
(2)

P

Laapanﬁaibemanucanamto

Qiff

PH! 3. axCI/Q: 9:5“?x
A partial semantic answer is the union of, a disjunction of,
at least one, but not all semantic answers. I.e. such an
answer excludes at least one, but not all semantic answers.
As is to be expected, a

(complete)

semantic answer is also

a partial one.69
A more liberal notion of answerhood is one that covers
propositions which imply an answer. Parallel to (1) and (2),
two cases can be distinguished:

(3) P giua 0.ch mum to
9340 a. 39' EI/Q: PEP'

Q iff

(4} P gives a. W )3ch mm 130

Q iff

paw & EXCI/Q: PSx‘E’X
So, a proposition gives a

(partial)

answer iff it is non-

contradictory and implies a (partial) semantic answer. Of
course, if a proposition is a (partial)

semantic answer,

it gives a partial semantic answer as well. These four
notions are illustrated in figure 2.

NO

I/Q

////6////

/ //€2////
”//////
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I/Q

I/Q

I

I

semantic

complete

is

P1

P2

P3

P4

gives

partial

1
{fig.Z)
There is, in general not just one partial answer given by
P to Q.

(E.g. if I/Q = {A,B,C,D}, then if PEEAUB, also

PEEAUBUC.)

There is, however, always a smallest partial

answer given by P, so we can speak of the unique partial
answer given by P, meaning this smallest one.

If P gives

a partial semantic answer, there will be at least one
semantic answer P' with which it is compatible (i.e. for
which holds POP” #¢), precisely one if P gives a complete
semantic answer.

(And there will also be at least one

semantic answer it is not compatible with.) If P gives an
answer, then the unique smallest partial answer it gives
is the union of, the disjunction of, the semantic answers
it is compatible with:70
(5) Let P give a partial semantic answer to Q.

The W Amanda anew to Q that P
u{P'.I1>'e I/Q & P'nP #91}
Clearly; if P is a

(partial)

giveé =

semantic answer, then the
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answer that P gives is P itself. So, if we look again at
figure 2, the partial answers given by P

and P2, are P

and P2 themselves. If a proposition merely gives an answer,
things are different.

The answer P3 gives is P1,

and the

answer P4 gives is P2.
Of course, we also want to define the notion of a true
semantic answer at a given index. Parallel to

(1)~(4), four

cases can be distinguished, captured by the one following
definition:

(6) P

1.5/gives a me (W) 6W amwm to

Q at an

index 1 iff
(a)

P is/gives a (partial)

(b)

the partial semantic answer to 0 that P gives

semantic answer to Q;

is true at i

Notice that if P is a true (partial) semantic answer, then
P itself must be true. But if P merely gives such an answer,
this need not be so. The actual index may lie inside the
answer P gives, but outside P itself.

{Notice that for the

analoqous case of being/giving a false answer, the falsity
of P follows in both cases.)71
These definitions concern relations between semantic
objects, between questions and propositions. We tie them to
linguistic objects, to interrogatives and linguistic answers,
as follows:

(7) Let ¢ be an S-expression, and w an §-expression.
Then ¢ ar‘givea a (mac) {WM} semantic awed

1’0 '1: (out 1) iff
[la ¢‘l

is/gives a (true)

to ﬂla w'B

(partial)

semantic answer

(at 1)

Nothing could be more straightforward. A sentential expression
constitues a certain type of answer to an interrogative iff
the proposition expressed by the former stands in the corresponding answerhood relation to the question expressed by the
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latter.
IA-rule,

Since constituent answers derived by means of the
like

sentential answers.

the definition applies equally

are

sentential expressions,

well to both kinds of answers.

And notice that it applies even more generally to any pair
of expressions of the appropriate categories, not just to
those interrogativeeanswer pairs derived by the IA-rule.
Any expression that is interpreted as a proposition, may
constitute a certain type of answer to an interrogative. An
S-expression in an interrogative-answer pair obtained by
the IA-rule, however, expresses a particular kind of proposition,

since it is derived in a particular way from a con-

stituent and the abstract underlying an interrogative. These
answers are characteristic linguistic answers, they form a
kind of standard way of formulating an answer. This raises
the question whether, due to their special status, they also
are connected with a particular kind of answerhood relation.
This question is to be answered in the next section.

4.2.

Answers and semantic answerhood

In principle, two factors can play a role in determining
connections between properties of answers and answerhood
relations: the particular kind of construction embodied in
the IA-rule, and independent semantic prOperties of the
input constituent. It is particular to the IA-rule that it
delivers exhaustive prepositions.
Restricting ourselves to single constituent interrogatives,
a proposition expressed by an answer should be an exhaustive
specifiCation of the extension of a property, the prOperty
expressed by the abstract underlying the interrogative. 80,
Who walks? asks for an exhaustive specification of the inéh—
viduals that walk. The construction of answers embodied in
the IA-rule, more in particular the operation of exhaustivization that is part of it, explicitly takes care of the
aspect of exhaustiveness.
As such, however, this does not guarantee that a linguistic
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answer expresses a proposition that bears

some semantic

answerhood relation to the question expressed by the interrogative. An example illustrating this is where the interrogative is Who walks? and the input term is the walkers.
The resulting prOposition that the walkers are the ones
that walk, is a tautology, and hence fits no semantic relation of answerhood to the contingent question expressed by
the interrogative.
Specifying the extension of the property of walking requires that the individuals belonging to this extension
are {individually or collectively)

semantically identified«

This implies that a term from which the answer is built up,
is semantically rigid.
However, even rigidness combined with exhaustiveness is
not enough. The answer Johncn:Bill. is semantically rigid
(assuming that proper names are treated as rigid designators],
and it is exhaustified when derived by means of the IA-rule.
But the proposition it expresses in the context of Who walks?
is not a complete semantic answer. It says that either John
is the one who walks, or Bill is the one who walks .
is a disjunction of

(two)

complete semantic answers,

it is a partial semantic answer.

I.e. it
i.e.

(If the fourfold partition

in figure 2 is the partition corresponding to Who walks? as
it was represented in figure 1, then the preposition P2 in
figure 2 is the proposition expressed by the.short answer
John or Bill. as it is derived by the IA-rule.) What this
answer, though rigid and exhaustive, fails to do is to
definitely identify the extension of the property of walking.
80, definiteness is another semantic characteristic of
terms that is relevant here.
These three notions of exhaustiveness, rigidness and
definiteness of terms we found to be relevant here, are
defined as follows:

(8] A term a is exhaubtéve iff
VaVX[a'(JLaX) -+_|EIY[a'(AaY} Axaé-YAVzhttz} »x[z)]]]
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{9) A term a is

Iulgi'd

iff

VaViVXEa'txax) = ((Aaa')(1))(AaX)]
(10) A term a is

deﬁmde. iff

.

Vaax[a'(lax)1xVYIu'(AaY)-+Vz[x(z]-+Y(z)]]]
As will be obvious from definition {8], the property of exhaustiveness is guaranteed by the semantic operation ssh

(see definition {36) in section 3.1.4.).
According to definition

(9), a term is rigid iff it

characterizes the same set of sets of individuals at each
index, i.e.
function.

iff lalx3Pla'{P)/\P(a)==xl denotes a constant

Examples of rigid terms are prOper names,

given

their standard Kripkean treatment; such terms as everyone,
someone, no-one, when these are taken to express unrestricted quantification over one fixed domain: and all terms
expressing restricted quantification, but where the prOperty
expressed by the common noun phrase in the term is a rigid
property. Further, all extensional constructions of terms
from rigid terms preserve rigidity. This holds e.g. for
conjunction, disjunction, negation, and -important in this
context- for exhaustivization.
The definition (10) of definiteness requires a term to
characterize at each index a set of sets with a unique
smallest element. Examples of definite terms are proper
names; terms expressing universal quantification; and
definite descriptions. Conjunction and exhaustivization
again preserve definiteness, but disjunction and negation
do not always. Examples of indefinite terms are disjunctions
of different proper names,

quantification

and terms expressing existential

(if it is not restricted to a property which

necessarily belongs to precisely one individual).72
Notice that definitions (8)-(10)

apply to ordinary terms,

i.e. T1's, only. They can be generalized to cover This uni—
formly in a straightforward way.

In fact, for To's (sentence

adverbs such as yes, 29 and if Mary walks) the results are
surprisingly pleasing, as we shall see in section 4.5. below.
For the moment we keep restricting ourselves to single

344

constituent interrogatives, and hence to answers formed from
T1's, i.e. from ordinary terms.
The definitions

(8)-(10) of the semantic characteristics

of exhaustiveness, rigidness and definiteness of terms, now
allow us to state some general facts about connections between these semantic prOperties of terms and some of the
semantic notions of answerhood defined in section 4.1. If a
term has certain semantic properties, and is used together
with an abstract to form an interrogative-answer pair, then.
it is guaranteed that the question expressed by the interrogative, and the pr0position expressed by the answer, stand
is a certain relation of answerhood.
The first of the facts that hold here, is the following:
(11)

Let B be an A31, and a a T1, and let.<8?,a.>'bei
an interrogative-answer pair constructed from B and
a by rule (S:IA]. Then the following holds:
If a is rigid and definite, and a. does not express:
a contradiction, then a. is a (complete)

semantic

answer to B?
In fact, something more general holds:
[12) Let B and a be as above.
If a is exhaustive, rigid and definite, and
a'(ka 8‘)

is not a contradiction, then

[Aa[u'(la B')]]is a (complete)
[la11[B' =
That (11)

is a special case of

the translation rule (TzIA)
That

semantic answer to

(1a B')(1)]B
(12)

rests on the fact that

exhaustifies the input term a.

[12) holds is shown by the following informal reaso-

ning. Let a term a be rigid, definite and exhaustive. Then
a characterizes at each index the same set of sets (rigidness), containing exactly one element (definiteness and
exhaustiveness). Call this set of individuals A. At each
index, the formula a'(la B'}

is true iff the denotation of
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the abstract 8' equals A. Given that a'tla B’) is true at
at least one index (non-contradictOriness), the proposition

ﬂla[a'(ka B‘]]lis an element of the partition on I that
corresponds to the question ﬂAaAi[B' = (la B'){i)]ﬂ. For,
each element in this partition characterizes a set of indices
at which the denotation of the abstract 8' is the same.
The converse of (12)

(and of

(11))

does not hold in gene-

ral. Consider the following formal counterexample.
Let B be an AB1, translating as Ax G(a)(x)

("Who G's?").

Let a be a T1, translating as lPaylFla)(y).~P(a)(y)]

("an F“).

Then a'Ua 8') = 3y[F{a) {y} Acta) (y)?! ("An F G's.").
Let us further make the following assumptions:

(a) v1:[s]l(i) ={a} v ﬂGl(1)={b}
(b)

‘131: b€[FII(i)

(c) 3132:: x6 IIGIHi] & x6 IIF](i)
(d) aiaj: [[FHi) Hrhj)
(e) aiaxay: xiéy & xe IIFHiJ & yE [Elm
Assumption (0)

guarantees that an F G's is non-contradictory.

Assumption (d)

says that 22.3 is non~rigid, and assumption

{9)

implies that it is also neither definite, nor exhaustive.

Given the nature of the abstract assumed in

(a), and the

relation between the predicates Q and g assumed in lb), it
holds in every model M satisfying (a)-[e) that An F G's is
a complete semantic answer to Who G's?, even though sg_g is
neither rigid, nor definite, nor exhaustive.
More concretely, suppose that M is as specified below:

D =

{a,b,C};

I

=

{iaj}

[FltiJ = {a}; ﬂFltj)
[G](i) = {a}: [[GMj)

{a,c}

'{b}

In this model, ﬂAaAi[G(a) = G(iﬂ] = {{i},{j}}, and
Eka3y[F(a1(y]/\G(a)(y)]ﬂ = {i}. 80, indeed, the latter is a
complete semantic answer to the former.
A less dramatic, but more natural counterexample to the

346
converse of

(12)

is the following interrogative-answer pair:

(13) Which prime number did John write on the blackboard?
(14]

An even number.

Assuming the common noun number to express a rigid property,
the term an even number, is rigid, but neither definite,
nor exhaustive. Even if by applying the IA-rule to obtain
the answer (14), the term is exhaustified, it still remains
indefinite. But nevertheless,

[14)

is a complete semantic

answer to (13}.
Notice that (11) and (12)

imply that if a term a is rigid,

definite and exhaustive, it cannot give rise to a proposition
which merely gives a semantic answer. Suppose a. would give
a semantic answer without being one. Then it would contain
more information than a semantic answer does. This extra
information would have to be contained already in the
term Q. So, a' would have to be equivalent with some expression lPEy'IP).~¢'], where 7'

is the translatiOn of some

rigid, definite and exhaustive term, and ¢' expresses the
extra information. Disregarding exhaustiveness, a natural
language example is the term John, who lives in Boston,
where 7 is the term gsss, and ¢ expresses the information
contained in the non-restrictive relative clause. It can be
shown, however, that such a term, even if it is subjected
to exhaustivization, will never be both rigid, definite and
exhaustive. Notice that for APE7'(P);\¢'] to give an answer,
ﬂ should be non-contradictory. If it is merely to give an
answer,

¢‘should be non-tautologous as well. 50, @ Should be

contingent. At an index at which o'is true, AP[7'(P).A¢']
denotes the same set of preperties as ul. And at an index at
which ¢' is false, the term denotes the empty set. Hence,
this term cannot be definite. And since o' does not denote
the empty set at each index (since by hypothesis it gives

rise to an answer); it is not rigid either.
However,

such terms do have semantic characteristics which

are related to those of rigidness and definiteness, and which

guarantee that terms that have them gigs a semantic answer.
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These P r0perties are called ’semi-rigidness' and 'semidefiniteness', and they are defined as follows:73

(15) a term a is im-ugm iff
Va[ViVX[a'(AaX]==((laa')(i))[AaX}1 v 13X: o'(AaX)]

(16} a term a. is Am-deﬁmuc iff
Va[vx[a'{iax)-»VY[a'(AaY)-+Vz[X{z)-oY(z)]]] v
73X: a'tAaX)]
A term is semi-rigid iff at each index it charactizes the
same set of sets, or the empty set. The latter will happen
if the additional information contained in a term is false
at an index. In other words, a term is semi-rigid iff at
every index at which the additional information is true,
it characterizes the same set of set of individuals.
Similarly, a term is semi-definite if at every index at
which

the additional

information

is true,

it characterizes

a set of sets with a unique smallest element. Notice that
if a term is rigid, it is semi-rigid as well, and if it
is definite, it is semi-definite too.
We can now state a secondngeneral fact concerning a
connection between certain semantic preperties of terms
and a notion of answerhood.
(17]

Let B be an A31, and a a T1. Then the following holds:
If a is semi-rigid, semi—definite and exhaustive, and

a'IAa B') is not a contradiction, then ﬂiaEa'(Aa B')]]
gives a

{complete}

semantic answer to

[xaii[s' = (Ia e')(1)]l
As we saw above, characteristic examples of terms with these
properties are terms with non-restrictive relative clauses.
Answers to interrogatives which are constructed from such
terms by means of the IA-rule, indeed give a semantic answer.
Consider the following example:
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(18) Who kissed Mary?
(19) John, who really loves her.
According to the translation rule (TzlA),
context of

(18), means the same as

(19), in the

(20):

[20) John is the one who kissed Mary, and John really
loves Mary
And (20)

indeed implies the semantic answer expressed by

(21):

(21) John is the one who kissed Mary
This example can also be used to illustrate the point made
in section 4.1

that a proposition which merely gives an

answer, can give a true answer without being true itself.
In our example,
context of

(20)

(being what (19)

expresses in the

(18)) might be false, but at the same time it

might still give the true answer (21]. This happens if in

fact John is the one who kissed Mary, but does not really
love her.
So far, we have only stated connections between properties
of terms and semantic notions of complete answerhood. But
such connections also exist between semantic preperties of
terms and semantic notions of partial answerhood. At the
beginning of this section we saw that a term like John or Bill,
if interpreted exhaustively, precisely lacks the power to
be a complete semantic answer because it lacks the property
of definiteness. But, of course, it is a prime example of
a term that gives rise to a partial semantic answer.

It is

the property of definiteness that distinguishes between
complete and partial semantic answers.
This leads us to the formulation of the last two facts
concerning the connection between semantic properties of
terms and semantic notions of answerhood that we want to
discuss here.
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(22) Let B be an A31, and a a T1. Then the following holds:
If a is rigid and exhaustive, and e‘(xa B')

is a

contingency, then [Ia[a'(la B'}]ﬂ is a partial
semantic answer to ﬂlali[8' = (Aa B')(i)]]
(23) Let Bland a be as above. Then the following holds:
If a is semi-rigid and exhaustive, and a'{Aa B')

is

a contingency, then ﬂha[a'(1a 8')]] gives a partial
semantic answer to ﬂAaXiIB' = (Aa B')(i)]ﬂ
Requiring a'tAa 3')

to be contingent, rather than merely

non-contradictory, as in

(12) and (17),

is needed to ensure

that the proposition indeed excludes at least one possible
semantic answer, as the notions of partial semantic answerhood require. Otherwise, a term such as no-one or at least
someone, which is indeed rigid, would qualify as being a
partial answer to every interrogative of the form Who G's?
But of course, it never is.
To summarize our findings in this section: we have seen
that our four main notions of semantic answerhood are intimately related to semantic properties of terms.74 The seman~
tic pr0perty of exhaustiveness is involved in all four notions
of answerhood. The weakest notion of giving a partial semantic answer further requires semi-rigidness. In giving a complete semantic answer the.notion of semi-definiteness comes
in as well. The difference between giving an answer and being
an answer lies in the diﬁference between semi-rigidness and
semi—definiteness and full rigidness and full definiteness.
Semantic notions of answerhood are interesting in their
own right, but question-answering is first and foremost a
matter of pragmatics. The purpose of answering a question
is to fill in a gap in the information of the questioner.
We therefore turn in the next two sections to pragmatics.
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4.3. Pragmatic notions of answerhood
In the previous section, we have seen that there are indeed
strong connections between certain semantic properties of
terms and various notions of semantic answerhood. Specific
kinds of linguistic answers, being of a certain form and
having a certain COntent, derived from terms which exhibit
special semantic properties, are singled out as a kind of
standard answers.
On the one hand,

this is quite satisfactory,

because

such standard answers do have a special status in natural
language communication. For example,

in highly institutiona-

lized situations of question—answering, such as interrogations in the Court Room,

or in quizzes,

standard answers,

and more in particular semantically rigid answers, are
called for. Often, if a non-standard answer has been given
by the interrogated person, the official interrogator will
try to elicit a standard answer containing rigid designations. And he will do this even in case,from an ordinary
communicative point of view, the original non-standard
answer was already perfectly in order, and the elicited
answer does not add anything to its communicative content.
It is quite literally a formality that in such situations
standard rigid answers are required.75 In fact, not only
under such rather peculiar circumstanCes<k35tandard answers
have a special role,

in ordinary communicative situations

they are, other things being equal, preferred as well. They
serve to express prOpositions that count as

answers

solely in virtue of their meaning. No other information besides linguistic knowledge is needed to get at what one is
after, an answer.76
On the other hand, though all this may be true. it takes
little effort to observe that as often as not, answers based
on semantically non-rigid terms,

such as definite descriptions,

are used quite successfully in question-answering. I.e. in
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actual speech situations in which information is exchanged,
answers based on semantically non-rigid terms can serve

quite well to give the questioner a complete or a bartial
answer. They need not always have this effect, but they
can, and, and this is important, whether they will depends
on the information that is already available to the speech
participants. Whether or not a certain linguistic answer
serves its purpose in an actual speech situation, does not
Only depend on its meaning, i.e.

is not only a matter of

semantics, but depends also on the information already
available to the questioner,

i.e.

is also a matter of

pragmatics;
This introduces the notion of information as a pragmatic
parameter in determining pragmatic notions of answerhood.
If we are to lay down definitions which tell us

[at least

part of the story of) when a proposition is an answer to
a question for a certain questioner, we are to do this relative to the information of the questioner.

Such definitions

of pragmatic notions of answerhood were given in G&S 1984a.
We introduce quite similar notions here. These pragmatic
notions are quite like their semantic counterparts, except
for the fact that a new parameter is introduced, that of an
information set. An information set is a non-empty set of

indices, a subset of the total set of indices. It is to be
thought of as a, quite simple-minded, representation of the
information of the questioner.77
Just as a question Q makes a partition I/Q on the total
set of indices I, it also makes a partition J/Q on a nonempty subset J of I.78 Figure 3 gives a pictorial representation of a simple example.

I/Q

(figo3)
In the situation depicted in figure 3, one of the possible
semantic answers is already excluded by the information of
the questioner. But Q is still the question in the information set J. Several answers are still possible as far as
this information goes, J/Q has still several elements. So,
we define:

A question Q will be answered, i.e. is solved,

in the inform-

ation if no such alternatives exist any more, i.e. if J/Q
has only one element, being J itself.
We are now ready to state the pragmatic counterparts of
the semantic notions of a proposition being or giving a
complete or a partial answer to a question. These pragmatic

relations of answerhood, again, are relations between semantic, modeltheoretic entities, viz. propositions, questions
and information sets. In terms of them we will again define
the corresponding relations between linguistic entities,
viz.

interrogatives and linguistic answers. In section 4.4

we will examine whether in these cases too there are connections between preperties of terms and these pragmatic notions
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of answerhood.
First we define the notion of a (complete)

pragmatic

answer:
(25)

Let Q be a question in J.

P ibaplzagmau'cammio Qin J iff PnJEJ/Q
The upshot of this definition is that P is a (complete)
pragmatic answer to Q in J,if adding P to the information
set J (i.e. taking the intersection of P and J)

results in

an information set in which the question Q is solved.‘79
The notion of a partial pragmatic answer is defined as
follows:
(26) Let Q be a question in J.

P 13 a pvdiai1mmgmatazanumML£0£2in .1 iff
‘
o
PI'IJfﬂ & aXcJ/Q.
PnJ

=

U
xEX

According to this definition, P is a partial pragmatic answer
if adding it to the information set J (provided that it is
compatible with J in the first place)

excludes at least one

answer which hitherto was admitted.
The two corresponding notions of giving a complete or
a partial answer are captured by (27)

and (28):

(27) Let Q be a question in J.

P gives a magmatic amwu to 0m

J iff

anHi & aP' €J/Q: PnJSP'
(28) Let Q be a question in J.

P giuebammatmagmaumto Q in J iff

PnJyé¢ & SXCJ/Q: PM = J:\tjx
Analogous to the semantic counterparts,a proposition gives
a complete or a partial pragmatic answer if it pragmatically
implies

(i.e.

implies in conjunction with the information J)

a complete or a partiah pragmatic answer

(all this, again,

provided that the proposition is compatible with J to begin with).
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Each of the four representations in figure 4 below
illustrates one of the pragmatic notions of answerhood
defined above:

a_
ﬁe;
4%
WI

I/Q

I/Q

I/Q

I
pragmatic
__

15
gives

complete

I
partial

P1

P2

P3

P4

(fig.4)
The fOur notions of being or giving a complete or a partial
pragmatic answer not only run quite parallel to the corresponding semantic notions, the semantic notions are even a
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limit of the pragmatic ones. For J'=I, the two sets of definitions coincide.80 An information

set being equal to the

total set of indices represents the situation in which one
has no factual information at all. To such a tabula rasa,
only standard semantic answers can answer questions.
The dependencies that were observed to hold between the
different semantic notions of answerhood in section 4.1.
hold equally well between their pragmatic counterparts. To
be an answer implies to give one, and to be or to give a
complete answer implies to be or to give a partial one.

Further it holds that if J'ggJ and P stands in a certain
type of pragmatic answerhood relation to Q in J, than P
stands in that same type of relation to Q in J', provided
that Q is a question in J' as well and that P is compatible
with J.

In view of the fact just noted, that semantic answer-

hood is a limit of pragmatic answerhood, this means that if
P bears a certain semantic answerhood relation to Q, it bears
the corresponding pragmatic answerhood relation to Q in any
information set, under the same provisos as made above.

If

J'ggJ, and P stands in a certain answerhood relation to Q
in J,'it may stand in a 'stronger' relation to Q in J'. If
P merely gives an answer in J, P may 29 an answer in J'. And
if P is or gives a merely Eartial answer in J, it may be or:
may give a cosslete answer in J'.
As was the case for semantic answerhood, we are also
interested in the notion of a true pragmatic answer. We saw
in section 4.1. that a preposition can merely give a true
semantic answer without being true itself, whereas it has
to be true itself if it is to ss

a true semantic answer.

But false propositions can not only merely give, but can
also be true pragmatic answers. And further, and this is
something to be quite happy about, if not all our information happens to be true, i.e.
of all our information)

if J (being the conjunction

is false, this does not prevent us

from getting true answers either.81
This being as it is, the notion of a true pragmatic
answer needato look over the borders of an information set.
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If we have to decide whether P gives a true pragmatic answer

in J, we have to see whether the (partial) semantic answer
determined by P with respect to J,

is true. So, we need the

following pragmatic analogue of the notion defined in

(5)

in section 4.1. of the semantic answer given by a proposition:82

(29) Let P give a partial pragmatic answer to Q in J.
The pamic'ai 4W amwu to Q damned by P in J =
U{P' .| P' 61/0 3. P'anPHi}
This notion can be illustrated by comparing figures 4 and 2.
The

(partial)

semantic answers determined by the pragmatic

answer P1-P4 in figure 4, are P1-P4 in figure 2 respectively.
This leads us to the following definition of true pragmatic answerhood:

(30) P algaévu a. me (Wail plugmaﬁc amwu to Q in J at 1 iff
(a)

P is/gives a

(b)

the partial semantic answer to Q determined by P
in J

(partial)

pragmatic answer to Q in J;

is true at i

The pragmatic notions of answerhood defined in (25)-(28)
in (30)

and

concern relations between modeltheoretic objects. In

definition (31) they are applied in a definition of pragmatic answerhood as a relation between linguistic objects:
(31)

Let ¢ be an S-expression, and w an §Fexpression.

Then ¢ u/giuu a (me) (W) pnagrmtéc ammto 1!)
in J

(at

1)

iff [la ¢‘ﬂ is/gives a (true)

(partial)

pragmatic answer to ﬂla w'] in J (at i)
As was the case with the corresponding semantic definition
(7), our pragmatic definition

(31)

applies to any pair con-

sisting of an interrogative and a sentential expression.
Our IA—rule forms a special subset of such interrogativeanswer pairs.

In the next section we will see that under
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certain pragmatic conditions they guarantee that certain
pragmatic relations of answerhood hold between interrogatives
and answers that are derived by means of the rule.

4.4. Answers and pragmatic answerhood
We saw that the pragmatic notions of answerhood defined in
the previous section run parallel to the corresponding
semantic notions defined in 4.1. This suggests that we may
find the same kind of connections between properties of

terms and the various pragmatic notions of answerhood as
we found in section 4.2

between such properties and seman-

tic notions. Since our notions of pragmatic answerhood are
pragmatic analogues of our semantic notions, the properties
of terms involved can be expected to be pragmatic analogues
of the semantic properties defined in section 4.2. Such
notions of pragmatic exhaustiveness, pragmatic rigidness,
and pragmatic definiteness are defined in (32)-(34). They
differ from their semantic comrades defined in (8)-(10}
only in that they are relativized to an information set J,
i.e. that quantification over indices is restricted to
indices in J.

(32) A term a is

phagnuu'caay cxhaubuue in J iff

Va €JVX[a‘(-AaX) *‘BYIG' (Ralf) AX #Y AVZ[Y(2) *X(Z)']]]
(33) A term a is magnutécauy )1}.ng J iff
Va €JVi €JVX[a'(AaX) = ((1a 0') (1}) (A8)!”
(34) A term a. is phagnaucauy daﬁini/te, in J iff

'

Va eaaxta'uaX) Avnu'maY} +Vz[X(z) »Y(z)]l]

Whether or not a term has one or more of these pragmatic
properties depends not only on its semantic interpretation
(which is assumed to be shared by all speech participants),
but also on the information one has. Notice that, J being
a subset of I, it is 'easier'

for a term to have one of these

pragmatic properties than it is for it to have the corres-
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ponding semantic property. This explains why in actual
speech situations, in which a lot of information is available, it is so much easier to provide efficient and adequate
answers than semantics proper suggests. And this supports
the view that an interesting theory of question-answering
cannot do without a semantically based pragmatics.
Completely analogous to (12)

and (22), which state con-

nections between the semantic properties of exhaustiveness,
rigidness and definiteness of terms and the notions of
being a complete or a partial semantic answer, we can state
the following two facts:
(35) Let 8 be an A81, a a T1, and J an information set.
Then the following holds:
If a is pragmatically exhaustive, pragmatically rigid
and pragmatically definite in J, and

[[kaw‘ (Ra 8‘11]an 1‘ 9!, then
ﬂ1a[a'(ka B')]ﬂ is a (complete) pragmatic answer to
EAaAi[B'

= (la B')(i)]P in J

(36) Let B and a be as above. Then the following holds:
If a is pragmatically exhaustive and pragmatically

rigid in J, and [Aa[a'(Aa B'llhxr¢¢,_and
[Aa[a'[ka B')]anc:J, then[Aa[a'[1a B')]] is a partial pragmatic answer to
ﬂlaXi[B' = (la B')(i)]l in J
Analogous to (17]

and (23), similar facts hold concerning

connections between giving a

(partial)

pragmatic answer and

pragmatic semi-rigidness and pragmatic semi-definiteness.
We will leave out the definitions of these pragmatic properties of terms and of-the corresponding connections with
pragmatic answerhood, since they can be obtained from their
semantic counterparts in a way completely similar to those

stated in (31)-(36).83
Let us briefly and informally illustrate (31)-(36) by
considering some examples. A first example concerns pragmatic
rigidity:
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(37) Whom did you talk to?
Your father.
Intuitively, the answer in (37) can hardly fail to be a complete pragmatic answer to the question expressed by the

interrogative. But notice that the term your father is not
semantically rigid.84 So, the term does not give rise to a
complete semantic answer. But the term is pragmatically
rigid in the information set of anyone who knows who his/her
father is. In the information set of any such person, the
answer in (37) will be a complete pragmatic answer to the
question expressed by the interrogative. Pragmatic definiteness is already secured by the semantic interpretation of
the term, it is semantically definite, and hence cannot fail
to be pragmatically definite as well. Pragmatic exhaustiveness is secured by the way in which (37} is constructed
by the IArrule. This guarantees semantic exhaustiveness,
and hence pragmatic exhaustiveness as well.
Our

(38)

second example also concerns pragmatic rigidness:85

Who won the Tour de France

in

1980?

The one who ended second in 1979.

In the information set of anyone who has the information that
Joop Zoetemelk ended second in the Tour de France of 1979,
the term on which the answer in

(38)

is based is pragmatically

rigid, and hence the answer will be a complete pragmatic
answer to the interrogative for such a person.

(Pragmatic

exhaustiveness and definiteness are secured in the same way
as in our first example.)
We saw in section 4.2. that definite descriptions are
not, in general, semantically rigid. They are so only in
case the common noun phrase occurring in them is semantically
rigid. Pragmatic rigidness requires this prOperty to be rigid
only with respect to the information set. What this amounts
to is that a definite description is pragmatically rigid for
someone who has the information who the referent of the
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description is.

The example [38) may also serve to illustrate what was
remarked above about the notion of a true pragmatic answer.
J00p Zoetemelk did indeed end second in the Tour de France

of 1979, so, anyone having this information does not only
receive a complete answer, but even a true complete answer
to his question. Suppose, however, that our questioner mistakenly belives that Eddy Merckx ended second in 1979. Then
he still receives a complete pragmatic answer, but this time

the false<nuathat Eddy Merckx won the 1980 edition. The more
intriguing case is the one in which a false proposition
neverthelessgives‘a complete true answer. Such a thing
happens, for example, if our questioner wrongly believes
that Joop Zoetemelk was the winner in 1979 and his interrogative is (38)

(39)

is answered by (39]:

The one who.won in 1979.

The proposition expressed by
interrogative in

(39}

in the context of the

(38], viz. that the one who won the Tour de

France in 1979, won again in 1980,

is false. But to our

misinformed questioner it carries over the true information
that Joop Zoetemelk won the Tour de France in 1980. So, a
false proposition can be a true complete pragmatic answer.
Our last example illustrates pragmatic definiteness:
(40) Who served you when you

bought these boots?

An elderly lady wearing glasses.
The term on which the answer in {40)

is based in neither

semantically rigid, nor semantically definite. Still, within
the infermation of the salesmanager who asks this question,
it is quite likely that the answer is a complete pragmatic
answer.

If the property of being an elderly lady wearing

glasses applies to a single member of the staff, the salesmanager's information will enable her to identify the person‘
referred to in the answer of the client. I.e. in that case,
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the semantically non-rigid and non-definite term an elderly
lady wearing glasses will be pragmatically definite and
rigid in the information set of the salesmanager.87
The example (40)

illustrates quite clearly under what

kind of communicative circumstances indefinite, non-rigid
terms constitute perfectly good answers. It is the kind of
situation in which the speech participants have disharmonious information about a certain subject matter, but nevertheless are to achieve effective exchange of information.
The salesmanager will be quite well acquainted with the
members of her staff, but she probably has no idea as to
who of them served the customer. The latter may at least
be able to give a faint description of the person who served
him. By performing the piece of question-answering recorded
in

(40)

they achieve close informational harmony. Their

linguistic cooperation leads them to coordination of information with little effort.
A last remark to be made in this section concerns the fact
that the connections between pragmatic properties of terms
and pragmatic relations of answerhood, like in the semantic
case, run only in one direction. Such preperties suffice
necessary for that. For the semantic case this was shown
in a rather formal way in

section 4.2. But,

in fact,

the

intuitive reason behind it is quite clear. Consider the
following example:
(41]

From which authors did the editors.a1ready receive

their contribution to the proceedings?
I don't know, but at leastthey received it from
Professor A.
The answer in (40)
as in

could also be formulated more shortly

(42):

{42)

At least from Prof.

A.
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Suppose our questioner knows that Prof. A.
the last one to send in his contribution.

is bound to be
(The reader will

have no difficulty to come up with his own natural example.)
Then the explicitly non-exhaustive answer

(42) will give

our questioner the exhaustive, definite, and maybe even
rigid answer that the editors have received the contribution

of each author already. Nevertheless, the term on which (42)
is based, as such, will keep lacking the relevant pragmatic
preperties.

It is only in connection with the content of

the abstract underlvinc the interroaative in

(41). that an

exhaustive answer results within the information set of our
questioner. It are the particular habits of Prof. A.

in

sending in his contributions to proceedings that help him
out in this case. For suppose, though this is unlikely,
that Prof. A. is also always the first to accept an invitation to attend a conference, then the same answer (42) will
be of little help to get a complete answer to the question
posed by (43):
[43) From whom did the organizers already receive a letter
of acceptance to attend the conference?
Going back to the semantic examples in section 4.2

, we see

that there exactly the same phenomenon is at work. No matter
what, the term an even number is as indefinite as a term
can be.

It is only in the context of being a prime numbex,

a property referred to in the interrogative Which grime
number did John write on the blackboard?, that this answer
results in a preposition identifying a definite number.88
So, to conclude this remark, the nature of a term on
which an answer is based, may, as such, already guarantee
that a certain relation of answerhood holds. But such a
relation may obtain also on the basis of the interpretation
of the term in the context of a certain interrogative.
These examples may suffice to show that the various
pragmatic notions of answerhood do indeed give us the means'
to account for intuitive relations of answerhood which are
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not covered by semantics.

Intuitively, a definite descript-

ion may be just as good an answer as,

say,

a proper name.89

Moreover, in many cases only descriptions,dEfinitecurmerely
indefinite, may be available.90 Our notions of pragmatic
answerhood not only allow us to take into account such
answers, they also explain under what kind of circumstances
they count as answers.
At the same time, our pragmatics confirms, so to speak,
our semantic analysis. For in effect, the pragmatic notions
are firmly based on the semantic ones. The former are
straightforward relativizations of the latter. This relativization may well be circumscribed as taking into account the
fact that interrogatives are the linguistic means to get the
gaps in one's information filled.
To close the circle opened at the beginning of section
4.3

. one may say that the semantic notions are just special

instances of the corresponding pragmatic notions. Semantic
answers are the answers one is to address to a questioner
who has no factual information at all. 91

Since we know

our information about the information of others to be imperfect, but do not always know where these imperfections are
exactly located, the safest way to answer a question is to
stay as close to semantic answers as one possibly can. This
explains their role as standards of answering questions,
which in certain highly institutionalized forms of question~
answering are the kind of answers called for, even if from
the perspective of ordinary daily communication other kinds
of answers could do the job just as well.

4.5. gultiple and zero-constituent answers
In the preceeding sections we have restricted ourselves to
single constituent interrogatives and their answers. In this
last section we will briefly indicate how what was said
above can be generalized to sentential

(zero-constituent)

and

multiple constituent interrogatives and their answers. As for
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the latter, nothing really exciting can be added to what
already has been said, but as to the former, we will note
some rather interesting consequences.
The only point at which the restriction to single consti—
tuent interrogatives played a role in the preceeding sections
was in establishing connections between preperties of terms

and relations of answerhood. We defined the notions of semantic and pragmatic exhaustiveness, rigidness and definiteness
for ordinary terms, T1's, only. Their generalizatiam;to Tn's
are straightforward, we will only given them here for semantic exhaustiveness, rigidness and definiteness.

(44) A T11 a is exhaustive iff
VaVRnIG' (laRn) ~nasn[a' {laSn) A Rn )4 sn A
Vx1...xn[Sn(x1. . .xn) ~Rn(x1.. .xn) 11]
(45) A T“ a is 44ng iff
VaViVRn[a'(laRn) = ((xa a')(1))(iaRP)]

(46) A Tn a is

deﬁimlte iff

VaERn[a' (laRn) AVSDIG' (iasn) ..
n

n

Vx1...xn[R (x1...xn)-+S (x1...xn)]]]

For n>1,

an explanation 01: these notions would add little to

what already was said in section 4.2. with respect to (8](10), which deal with the special case in wich n =1. It may
suffice to note that if a simple Tn is constructed from
exhaustive, rigid or definite T1' 5, it has these respective
properties itself as well. As far as conjunctions and disjunctions of Tn‘s are concerned, exhaustiveness and rigidness are preserved under both conjunction and disjunction,
definiteness is only preserved under conjunction.
Equipped with these generalized versions of the definitions
of the semantic properties of exhaustiveness, rigidness and
definiteness, and given the fact that the related notions of
semi-rigidness and semi-definiteness, and the corresponding
pragmatic notions, can be obtained in a similar way, the
statements

(12),

(17),

(22),

(23),

{35) and (36) concerning
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the connections between such properties of terms and the
various semantic and pragmatic notions of answerhood, apply
quite generally to n-constituent interrogatives and their
answers.

It suffices to replace the precondition in these

statements

'Let B be an AB1, and a a T1', by the more

general precondition

'Let 8 be an AB“, andtxa Tn'.

A final point that deserves some discussion, is what
happens in the Special case where n==0, i.e. the case in
which the general notions apply to sentential interrogatives
and their answers.

First of all, notice that the To's yes and 39, as they
were defined in (55) in section 3.3.2, are exhaust—
tive, rigid and definite according to

(44)-{46). To see this,

notice that in case n.=0 the variables Rn and Sn quantified
over in

(44)-(46)

are variables of type t,

i.e.

variables

which range over {1,0}, i.e. over the True and the False.
When applied to yes,

(44)

amounts to stating the tautology

that there is only one True, and when applied to 39, it
says.that there is only one False. What (45)

expresses in

these two cases is that the True is the True, and that the
False is the False, respectively. And (46]

comes down to

the statement that the True and the False exist.
What this means is that when applied to yes and £9 and a

sentential (yes/no-)interrogative, (12) states that the
sentential answers Egg; and go; cannot fail to be camplete
semantic answer to the question expressed by that interrogative, which to us does not seem to be

.altogether unlikely.

Secondly, if one applies (44)-(46) to a T0 of the form
EE_Q, it can be observed that, no matter what sentence we
fill in for ¢, the phrase will be definite. But it will not
always be rigid.

It will be rigid iff ¢ is rigid, i.e. iff

¢ is a tautology or a contradiction.
it is not.

If ¢ is a contingency,

Speaking in pragmatic terms, this means that

igﬁg will be pragmatically rigid iff either the proposition
that e, or the proposition that not-¢ belongs to the information set, i.e.

iff ¢ is true throughout J, or false trOugh-

out J. The property of-exhaustiveness will in any case be
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taken care of by applying the IA-rule.
To see what all this means, consider the following
examples:
(4?) Will you come to the party?
(48)

If 2+2=4.

(49)

If 2+2=5.

(50)

If Mary comes.

In view of the fact that if 2-92 =4 is exhaustive, rigid and
definite, as we have just seen, our statement (12)
that

(48)

is a complete semantic answer to (47)

other sentential interrogative).

predicts

[or to any

It simply means the same

as Xegi. In view of the fact that if 2 +2 =5 is rigid and
definite, and will be exhaustified by the application of
the IA-rule

(the phrase in the previous example was already

exhaustive in its own right),

(12) predicts that (49)

is

a complete semantic answer as well, and simply means 52;Since Mary comes is a contingency, there is no guarantee
that (50) will be a semantic answer. But it may very well be
a complete pragmatic answer. It is so, both in case the
questioner has the information that Mary comes, and in case
he has the information that Mary does not come.

In the first

case, the phrase if Mary comes is pragmatically exhaustive,
rigid and definite.

In the second case it is pragmatically

rigid and definite as well, and is exhaustified by means of
the IA-rule. So, in both cases
pragmatic answer, as

(50) will be a complete

(35) predicts. Thus, by the aid of the

information one has about whether Mary comes or not,

(50)

may constitute a positive, or a negative complete pragmatic
answer to the question raised by

(47).92

To us, it seems that these results are the ones one would
like to get. The predictions seem to be in accordance with
our semantic and pragmatic intuitions. These examples, by the
Way, also strongly support the correctness of incorporating
exhaustivization in the IA-rule which produces and interprets
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characteristic interrogative-answer pairs.

There is no doubt,

we think, that (49) means ﬁg; quite as clearly as (48) means
X§§;, and that, pragmatically speaking,

(50) means 29; for

someone who has the information that Mary does not come,

with quite the same force as it means Egg;

for someone

who has the opposite information that she does come. But
only in the yes-cases are the answers exhaustive in their
own right.

In the no-cases, exhaustiveness really needs to be

imparted on the answers from the outside, if we are to
obtain these. we feel pleasing, results.And the IA-rule
neatly takes care of this.

5. Exhaustiveness and pragmatics

There is one point which we carefully avoided mentioning up
to now, a point which we suspect must have crossed the mind
of many a reader. One may have granted us that constituent
interrogatives ask for an exhaustive specification of the
extension of a preperty or relation. Consequently, one may
have agreed that characteristic linguistic answers should
receive an exhaustive interpretation, an interpretation which
as such, i.e.

in isolation, they do not have. Suppose we have

reached this much, in other words, suppose we have convinced
the reader that the propositions which our analysis connects
with characteristic answers, are indeed the propositions they
convey. That would be wonderfull. But even if so, one might
have fundamental doubts about the way in which our analysis
leads to these results. In this analysis, exhaustiveness is
a semantic property of characteristic answers, exhaustivizaw
tion comes in as a semantic Operation on the constituent(s)
from which a linguistic answer is derived. Why, one may ask,
isn‘t exhaustiveness simply obtained as a conversational
implicature? If anything is a good candidate for implicaturehood, exhaustiveness of answers is, or so it seems. We quite
agree.

If an interrogative asks for an exhaustive specifica—

tion, anything put forward as an answer will quite naturally
be interpreted as such, provided that it is not made quite
explicit that this conclusion should not be drawn. Exhaustiveness of answers prima facie seems to be a prime example of
a conversational implicature that should be explicitly cancelled to prevent it from being drawn as a justified pragmatic conclusion.93
We are inclined to prefer such a pragmatic strategy over
368
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the semantic one explored in this paper. Why.then didn't we

take this grand route over the summits of Gricean reasoning,
where the air is thin, but the view so much clearer? The
reason is that we do not see a pass that leads into this
promised land. The informal Gricean reasoning sounds quite
appealing. The problem is to make it work, i.e. to base it
on an adequate and precise formulation of the Gricean Maxims.
If the exhaustiveness of an answer is a conversational
implicature, it has to be a logical consequence of the
assumption that it is a correct answer. To get this pragmatic strategy to work, what is called for is a formal statement of the requirements inherent in the Gricean Maxims.

If

on the basis of such a formulation exhaustiveness could be
shown to be formally derivable as a pragmatic consequence,
we would be quite content to barter our semantic approach
for it.
In G&S 1984a we did propose a formulation of the Maxims
of Relation, Quantity and Quality, which is applicable to
questions and answers. As we will indicate below, this
formulation of the maxims will not do for the purpose of
characterizing exhaustiveness as an implicature. Of course,
this does not prove much. Instead of interpreting this result as providing further support to the semantic account of
exhaustiveness proposed in this paper, one might just as well
take it to constitute conclusive evidence against our formulation of the maxims. To be sure, if one really insists, it
will always be possible simply to write an exhaustiveness
claim explicitly into a formulation of the maxims that applies
Specifically to answers. But that is not what one wants.

If

the game of pragmatics is played fair, such a phenomenon as
the exhaustiveness of answers should follow from a general
formulation of the maxims that applies to all assertions,
and not just to the specific assertions that characteristic
answers are. For therein lies the explanatory power of the
Gricean framework, in that it embodies general principles
underlying all co-operative linguistic behaviour.
Of course,

judging whether the game of pragmatics is
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played according to the unwritten rules, will always remain
a delicate matter. The only legitimate move.we can make at
this moment is to show that indeed our formulation of the
maxims does not enable one to give a pragmatic account of

exhaustiveness, and to indicate why it is we think that it
will be hard to improve upon it without foul play.
In G&S 1984a we formulatedthe Maxim of Relation more or
less as follows. An answercxis relevant to a question 8
asked by a questioner with informatiOn J iff a at least
gives a partial pragmatic answer to B in J. The Maxim of
Quality simply requires a to determine a true semantic answer
to B in 1. Taken together, Relation and Quality require a
to at least give a true partial pragmatic answer to B in J
in 1. Obviously, this requirement is too weak: it can
easily be met by answers that are not exhaustive. The Maxim
of Quantity is, of course, the obvious candidate to rule
out non-exhaustive answers. What Quantity does is making a
choice between the various answers that meet the requirements set by Relation and Quality. According to Quantity,
complete true pragmatic answers are preferred over partial
true pragmatic answers. Moreover, Quantity prefers being an
answer over merely giving one. And, finally, it prefers
semantic answers over pragmatic ones. If we consider two
answers a and a7, where a'

is the exhaustive variant of a,

it will be clear that, if both meet the requirements of
Relation and Quality, the exhaustive a' will be preferred
by Quantity.over the non-exhaustive a. So, we see that in~
stead of providing non-exhaustive answers with an exhaustiveness implicature, Quantity rather does the Opposite. It
prefers exhaustive answers over non-exhaustive ones, and
consequently a non-exhaustive answer will pragmatically
imply the negation of exhaustiveness. 94
And it is difficult to see how the Maxim of Quantity,
whatever precise formulation one might want to give of it,
could 29: have this effect. For Quantity asks to give as
much information as possible, within the bounds set by Relation and Quality.

And given the semantic fact that questions
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ask for an exhaustive.specification, exhaustive answers
clearly comply better than non-exhaustive ones. Quantity
as such then merely allows one to infer that the answerer

who gives a certain.specification, does not positively
believe of other individuals that they have the property in
question too. But this is not the same as inferring that
the specification given is meant to be exhaustive, i.e. as
inferring that the answerer believes of all other individuals that they do not have the property.
Yet, characteristic answers are, under normal circumstances, interpreted exhaustively. Therefore, it seems that
we must conclude that exhaustivity, perhaps contrary to our
expectations, is a semantic property after all.
The existence of non-exhaustive answers prompts a final
remark. Eirst of all, notice that non-exhaustiveness is the
marked case: a non-exhaustive answer should be explicitly
marked as such

(unless the context makes it quite clear that

the answer is meant to be non-exhaustive, or that a nonexhaustive answer will suffice). This means, or so it seems,
that we also need a rule which does not include the semantic
operation of exhaustivization. This, in a sense, makes most
answers ambiguous between an exhaustive and a non-exhaustive
reading.

Secondly, notice that not explicitly exhaustive

answers are always interpreted exhaustively. This can be
explained as a matter of pragmatics. And this eXplanation
at the same time tells us why non-exhaustive answers should
be marked as such. The explanation uses, among other things,
theMaxim.of Manner, and runs as follows. One might take
Manner to state, among other things, that one may use an
ambiguous expression only if one is willing to stand for
all of its readings that are relevant in the situation in
which one uses it. So, if one gives an answer to a question,
one allows the questioner to interpret the answer in that
reading which constitutes the best answer to her question.
If an expression is ambiguous between an exhaustive and a
non-exhaustive reading, this means that the questioner is

allowed to take it on its exhaustive reading, unless of course
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the answerer has explicitly marked his answer to indicate
that it should not be taken as such

(or the context does

so].95
Notice that such an explanation presupposes that exhaustiveness is a semantic property. Of course, the sketchy remarks made above do not prove that exhaustiveness is a semantic, rather than a pragmatic phenomenon. They_do not exclude
that one day someone comes up with a perfectly general and
plausible explication of the Gricean Maxims that does allow
one to derive exhaustiveness pragmatically. However, for

reasons indicated above, we doubt that this is possible. And
even if this were to happen, we believe that the analysis
presented in this paper may be worth its while, since it
gives what we think is an accurate account of the outcome
of this process, though maybe not of the ways that lead to
it.

Appendix 1. Sggcificity revisited

The notions of pragmatic rigidness and definiteness, defined
in (32)

and

(33)

in section 4.4, are closely connected with

the pragmatic notion of specificity, as it was discussed in
Gas 1981.96 This notion of specificity applies to the use of
terms. For example, a term like a picture can be used Specifically or non-specifically by a Speaker in uttering a sentence
such as

(1):

(1) A picture is missing from the gallery
The Speaker uses the term a Ricture Spoifically in using it
in the context of sentence

(1)

if he thereby refers to a

particular object, i.e. if his information determines a
unique particular object that is both a picture and is missing.
The speaker uses the term non-sPecifically in the context of
sentence

(1), if his information tells him no more than that

there is some picture missing, without it being determined by
his information which one it is.

(Or if his information even

allows for the possibility that more than one picture is
missing.)
The main point of G&S 1981 was that the specific/non-specific distinction is a pragmatic one, and does not correspond
to a semantic ambiguity. Semantically, it was argued, sentence
{1)

is simply an unambiguous existentially quantified sentence.

In G&S 1981,

the notion of specificity was defined in terms

of a formal system called epistemic pragmatics. In the present
framework,

the notion can be defined as follows:
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(2) Let a be a term,

B an intransitive verbphrase, and

a8 the sentence formed from them; and let J be an
information set.

a 1x ubed ipeciéicazzy in the context 06
(i) [Ilaa' (laB'Hl 5.]

a3 Ain J iff

(ii). APBQUL' (Q) A P = Aalx[Q(a) (x) A 8' (ml is definite
and rigid in J
Clause

(i) requires that the sentence formed from a and 8

expresses a proposition that is entailed by

(centained in)the

information of the Speaker. I.e. it is required that the speaker believes the sentence to be true, he is required to use the
sentence sincerily. The second clause

(ii)

requires that the

term asuch that B" is rigid and definite in the information
of the speaker. Where such that B" is the restrictive relative
clause formed from 8. If we apply definition

(2)

to our

example (1) this means that a Eicture is used Specific, if the
Speaker believes sentence

(1)

to be true, and if the term

a picture such that it is missing-is definite and rigid for
the speaker.

More formally, clause

(i) requires

(3), and

clause (ii) requires (4) and (5):
(3) Va 6 J: [picturell (a) n [missing]! (a) 5‘ {I
(4) VaVi 6 J:[picture] (a) n [missing] (a) =
ﬂpicture](i)filmissingﬂ(i)
(5) VaEEJ: “picturel(a){Iﬂmissingﬂ(a) = U or
3d 6 D,Va 6 J: [lpicture] (a) n [[missingl (a) =' {d}
The requirements
(6)
And

(3),

(4)

and

(5) boil dOWn to

ad 6 D, Va 6 J: [pictureﬂ (a) 0 [missing] (a)

(6):
=' {d}

(6) corresponds precisely to the informal characterization

of the specific use of a picture in the context of sentence

(1) that we started out with: according to the information J
of the speaker, there is a unique object d such that d is a
picture and d is missing. The Speaker specifically refers to
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the object 6 in using the term a Bicture in the context of
sentence

(1).

If definition
ever! picture.

(2) of specificity is applied to a term like

still using is missino as our verbphrase, it

is required that indeed every picture is missing according to
the information of the speaker, and that the term every picture
that is missing is definite and rigid in his information. Since
this term is already semantically definite, it cannot fail to
be definite in the information of the speaker. In fact, the
two conditions

(i)

and

(ii)

together require that the term

every picture itself is rigid in the information. Condition

(1) in this case requires (7), and (ii) requires (8):
(7) VaEJ: leicturel (a) g Emissingl (a)
(8} VaVi 6 J: ﬂpicturel (a) n [missing] (a)

=

ﬂpicture]{i)t)ﬂmissingl(i)
Because of (7),

(8) can be reduced to (9):

(9) VaVi 6 J: [picture] (a) = [picture] {1)
what

{9)

requires

is

that

the set of pictures

form a definite

set in the information of the speaker, i.e. that his information tells him what the pictures are.

In G&S 1981, we did not give a uniform definition of
specificity that applies to all kinds of terms. We stated
seperate definitions for different kinds of terms. The
definition we gave for universalLy

quantifiEd

terms came

down to what is required by (9). The uniform definition (2)
presented above, corresponds to the notion of sincere4§pecific-

£21 as it was defined in our earlier paper.

G

For definite descriptions, the distinction between.specific
and non—sPecific use corre3ponds,

to a large extent, to

Donellan's distinction between referential and attributive
use of definite descriptions.97 If we apply definition (2)
to the term the'picture in room A and the verbphrase‘iS'missing,
Specific use requires the Speaker to have the information
that there is

(was)

a unique picture in room A and that it is
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missing. And further requires that the term the picture in
room A that is missing is definite in his information, which
it cannot fail to be since this term is already semantically
definite,

and that it is rigid in his information. More form-

ally, clause

(1) requires

(10)

to hold, and (11) requires

(11):

(10) me J, adED: IIpicture r.AJI (a) = {d} 3. d6 [missing] (a)
(11) 3d 6 D, Va 6 J: llpicture r.Al (a) n [mislsing] (a) =' {d} or
Va 6 J: [picture r.A]] (a) n [[missingl (a) = (3
Because of

(10),

(11)

can be reduced to

(12):

(12) each, VaeJ: [picture r.A](a) = {d}
And

(12)

requires that the information of the speaker tells

him.what the referent of the description the Eicture in room A
is.

It is required that there be a specific object d which the

Speaker believes to be its referent. In this case too,
and

(12)

(10)

together correspond to sincere specific use as it

was defined in G&S 1981.

(12) on its own corresponds to

specificity simpliciteras it was defined there. So, it proves
to be the case that in order to obtain a uniform definition
of specific use for all kinds of terms, one should focus on
sincere specificity.
The single and uniform definition presented here, is much
to be prefered over the whole bunch of seperate definitions
for different kinds of terms, we had to use in our earlier
paper to cover the notion of specificity. The present
definition links the pragmatic notion of specificity to the
notions of pragmatic definiteness and rigidity of terms. And
the fundamental difference between the circumstances in which
definite terms and indefinite terms
'non-universal'

(called ‘universal' and

in our earlier paperH-am used specifically,

gets a deeper explanation. The difference is that indefinite
terms in general depend for their Specific use on both the

information of the Speaker about the denotation of the nounphrase in the term, and the information he has about the
denotation of the verbphrase. It is precisely because of the
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fact that they are semantically indefinite that they need,
so to Speak, the context of the sentence as a whole to
become specific.

Appendix 2. answers compared! a tepic in logica1_praggatics

In G&S 1984a, section 7, we discussed the possibility of
comparing answers in quantitative respects. We claimed that,
under certain conditions, of any two propositions that give

an answer to a particular question in a (certain kind of)
information set, the one will be quantitatively better than

the other, or either their intersection ('conjunction') or
their union

('disjunction‘) will be a better answer than both

of them. In this appendix, we intend to prove a slightly more
general version of this claim. We will make use of the defin—
itions given in section 4 of the present paper.
In definition (5)

in section 4 of the notion of the partial

semantic answer given by a prOposition P to a question Q, we
used the auxiliary notion of the union of the possible semantic
answers to Q compatible with P. Here, we introduce the following notation for that auxiliary notion:

(1) {P.I/Qle-MP' IP' EI/Q a. p'npaéa}
In view of definition (4) in section 4 of the notion of giving
a partial semantic answer, the following holds:
(2)

P gives a partial semantic answer to Q, A(P,I/Q), iff

IP,I/017‘¢ 8- fPaI/Qli‘ I
The following four facts can also be seen to hold:

(3) JplnP2,I/Q‘L=Ipl,I/QInJ'P2,I/Q‘L

{4) IPIUPBJ/Ql=IP1.I/Q1UIP2;I/Ql

(5) plcpz .. IP1.I/ngIP2,I/QI
(6) PH - {P.I/QIH
37a
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From (6) it follows that if plnpzaeg, then Iplnpzamueg.
And from IP1,I/QI#I and (3), it follows that IP10P2,I/Q17£I.
This means that

(2)

guarantees that:

(7) If A(Pl,I/Q) 8: P10P276¢ , then A(PlnP2,I/Q)

Further, from {4) it follows that if IP1,I/Q12=IP2,I/QI, and
IPl,I/Q1¢I, then (lfJ'PlUPZJIQ‘LaéI. By (2), this implies:

(8) If A(PIJ/Q) & A(P2.I/o) & IP1.I/QI=IP2.I/ol. then
A(PIUP2,I/Q}
Quite similar facts hold for pragmatic answerhood. First we
define:

(9) IP,J/QI=U{P' IP'€ J/Q s. P'nPnJyéa}
In view of definition

(27)

in section 4 of the notion of

giving a partial pragmatic answer in J, it holds that:

(10) P gives a partial pragmatic answer to Q in J,

PA(P.J/o) , iff J at J'P.J/Q‘L #9
If we substitute J/Q for I/Q, and PnJaéﬂ for meg, and make
some other obvious adjustments,

facts similar to

(3)- (8)

hold for pragmatic answerhood as well.
Let us now define some notions of quantitative comparison
of semantic answers. Quantitative comparison of two preposit—
ions makes sense only if both are qualitatively in order.

In

semantic terms this means that both have to be true. Prag*
matically, qualitatity requires that both are believed to
be true. For this to be possible they should at least be
compatible with each other. we therefore restrict quantitative comparison to mutually consistent propositions.

First we define the notion of being a more informatiVe
semantic answer:
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(11) Let A(P1,I/Q), A(P2,I/Q)

and Plnngéa.

P1 a a maize Lnﬁonnutéve 1)ch amwm 1:0 0 than P2 iff

IP1,I/01sIP2.,I/QI
P1 and P2 cue, equaﬂy inﬁomatéve ‘5ch amsww to Q iff

JP1,I/01 = IP2,I/Ql
In words, one answer is more informative than another if it
excludes more possible semantic anSWers. In view of (5),
entailment is not sufficient for being more informative. It
can further be noticed that propositions that give cogglete
semantic answers are the most informative ones.
On tOp of

(11), we define an additional comparative notion.

We compare equally informative answers for their being more
standard:

(12) Let A(PIJ/Q). A(P2.I/Q). PlnPZH, and IP1.I/01=
Iple/Ql°

P 1 uamoneamndmdamwuzo

chanp

2

iff PlaP

2

Of two eéhally informative answers, the more standard one is
the one that is weaker, which is the one that is closer to
being a partial semantic answer; rather than merely giving
one. Prepositions that age partial semantic answers are the
most standard ones.tﬂhereas the notion of informativeness
favours stronger propositions, up to the point where it makes
no difference as to whether being stronger excludes another
possible semantic answer, the notion of standardness favours
weaker pr0positions among ones excluding the same possible
semantic answers.

If one proposition is less standard than

another, it will contain more information that is irrelevant
to the question. It is therefore considered to be quantitatively worse.

It contains more than is called for. Of course,

one proposition is quantitatively better than another as soon
as it is more informative, i.e. if it excludes more possible
semantic answers. So, both informativeness and standardness
play a role in determining whether one proposition is
quantitatively better than another. The way in which they

cooperate in this is given in the following definition:
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(13) Let A(P1,I/Q), A(p2,I/Q), and Plnpzaéa.
P1426 a quanuutauvdy batten 23ch mm to 0 than P2 iff
either

(1)

P1 is a more informative semantic answer
to Q than P2

or(ii) P

1

and P2 are equally informative semantic

answers to Q,

and P1 is

a more standard

answer to Q than P2

Using >0 to abbreviate ‘being a quantitatively better semantic answer to Q than',

(13) can be formulated as follows:

(13') P1 >Q 92 iff either (i) IP1.I/QICIP2','I/QI

or (ii) IP1.I/QI=IP2.I/QI a 91:92
Propositions that are cogglete semantic answers are, as is
to be expected, the quantitatively best answers.
Not from any two different and compatible propositions

can we choose one that is quantitatively better than the
other. But in some cases we can:
(14) Let A(Pl,I/Q), A(P .I/Q), and P
1'4:

'n

.l-L

L1—L2'

:—n

The fact stated in

+k».
uAbAA

(14)

A

1

\u

Q

npzﬂl.

2

2

Q.

1

follows from (5), which says that

if g'is stronger than P2, then P1 will be at least as informative as P2. This leaves two possibilities:

(i) IP1,I/Q1cIP2,I/Ql, in which case P1 >0 2:
(ii) IP1,I/Ql=jP2,I/Q1, in which case P2 >-Q 92, since 92:91.
If P1 is merely compatible with P2, i.e. if the one does

not entail the other, things are more complicated. This is
the situation in which P10P2c2P

1

& PlnP

2

CP

2'

From (5), again.

we know the following:

(15)

(i) Plnpch1 => IPlnP2,I/015IP1,I/QI

(ii) PlancP2 .. IPlﬂP2,I/QISIP2,I/QI
This leaves us four possibilities in case P1 and P2 have a
real overlap:
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(16)

If P lanczp1 & PlnP2 c:P2,

then either:

(1) JPnP2,I/Q1=IP1,I/QI & IP10P2,I/QchP2,I/QI
i.e. IP1,I/QI:IP2,I/Q ; or

(ii)IPInP2,I/Qlc:IP1,I/Ql & IP10P2,I/QI==IP2,I/QI

i.e. IPer/QICIPIII/QI; or
(iii)IPInP2,I/QI<:IP1,I/Q1 & JP10P2,I/Qlc:jP2,I/Q1; or
(iv)IPlnP2,I/Q1==IP1,I/Ql & IP10P2,I/QI==IP2,I/QI
i.e. IP1,I/Ql==fP2,I/Ql
Only in the first two cases can we choose the quantitatively
better one among P1 and P2. In case (i)

it is P1, in case (ii)

it is P2.
But notice that in case

(iii), PlnP2 tends to more inform?

ative than both P1 and P2. 0n the assumption that A(P1,I/Q}

and A(P1,I/Ql, and that Planaéﬂ; we know from (7) that
A(PlnP2,I/Q). So. in case (iii), on these assumptions, Plan
is a quantitatively better answer than both P1 and P2.
And in case (iv), something similar holds. On the assumption that A(Pl.I/Q)
follows from (iv)

and A(P2,I/Q), we know from (8) that it

that A(pIUP2,I/Q).

(iv)-tells us that P1

and P2 are equally informative. From (4) it then follows
that PLUP2 is equally informative as well. By assumption we
know that PIUP2:>P1 and PIUP2:>P1. Then definition (13)

of

being a quantitatively better answer tells us that PIUP2 is
a better answer than both P1 and P2.

In effect, this means that we have proved the following:

(17) If A(P1,I/Q). A(PzJ/Q). Plana‘G: and
Pll'lPZCP1 & Plnpchz' then either:
(i)

P1 >0 P2; or

(ii) P2 >Q P1: or

(iii)A(PlﬂP2 ,I/Q) & P lan ,9 P1 3 P 1nP2 >0 P2; or
(iv)A(PlUP2 ,I/Q) & P 12UP >QP

& P 1UP2 >Q P2; or

If P1 and P2 are compatible with each other, i.e. Plnngeg,
there are three possibilities: the one may entail the other,
they may have a real overlap, or they may be identical.

(14)

tells us that in the first case one will be quantitatively
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better than the other. And (17)

tells us that in the second

case one will be quantitatively better than the other, Or
their intersection ('conjunction') or union

('disjunction')

is. In the last case, the two are of course equally good
from a quantitative perspective. This means that by combining
(l4)

and

(17), we arrive at the following more general fact:

(18) If A(P1.I/Q), A(PZ/I/Q) and Plnpzaég, then either:
(i)

PI>3Q P2: or

(ii) P2>-Q P1; or

(iii)A(P1nP2,I/Q) 8: P1n1>2>Q P1 & P10P2>Q P2: or
(iv)A(P1UP2,I/Q) & PlUP2>Q P1 8. PIUP2>Q P2: or
(v) P1=P2
In words, of any two different mutually compatible propositions that give a partial semantic answer to a certain question, either the one is a quantitatively better semantic answer
to the question than the other, or either their intersection
('conjunction'), or their union ('disjunction‘)

is a partial

semantic answer to the question as well, and is quantitatively
But this is

O

better than either one of them.
nly one half of the story: the semantic half.

Let us now turn to pragmatic answerhood. It will need no
argumentation that the pragmatic analogue of the semantic
notion of being a quantitatively better answer as it was
defined in

(13) will play an important role in evaluating

pragmatic quantity of answers. First, we define the pragmatic
analogues of the notions of being semantically more informative
and being semantically more standard answers:
(19)

Let PA(P1,J/Q),

PA(P2,J/Q)

and Plan Jséa.

P1 166 a mode indommve. Magma amwm to Q than

P2 iff

IP1,J/QICIP2,J/Ql
P1 and P2 cum equaay ingotmatéue {magmatic amwm to Q iff

IPIJ/QI = IP2,J/Ql
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(20) Let PA(P1.J/Q). PA(P2,J/Q). P IﬂPszyég and

IPl.J/Ql = IP2.J/QI
Pl a a mane, 611(1an mgmtm WM to Q in J than Pi iff

PanDP 2 nJ
Notice, that quantitative comparison of pragmatic answers
is restricted to propositions that are not only compatible
with each other and with the information Set J, but are
compatible within J. Again, this means that We only want to
take propositions into consideration that are qualitatively
allright.

If this is to be the case, it has to be possible

to update the information with both prepositions.
The two notions of being a more informative and being a
more standard pragmatic answer can be combined in the following definition of being a semi quantitatively better pragmatic
answer:

(21) Let PA(P1,J/Q), PA(P2,J/Q). and Plnpszaea.
1?1 L5 a éemé qmnﬂltaﬁvdy batten magmatic anbwm to Q in J
ihwa

P2 iff either

(1) P1 is a more informative pragmatic answer to
Q in J than P2:

or(iiJ P1 and P2 are equally informative pragmatic
answers to Q in J, and P1 is a more standard
pragmatic answer to Q in J than P2
Usingi>

Q:J

to abbreviate 'is a semi quantitatively better

pragmatic answer to Q in J',

(21) can be formulated as

follows:

(21') P 1 > Q,J P2 iff either

(i)

IP1,J/Qlc:IPZ,J/Q1

or (ii) IP1,J/Ql = IP2,J/QI and
P103: 9sz
This pragmatic notion of comparison of answers completely
restricts itself to a comparison within the information set J,
and does not look outside it. This means that if two propositions are equivalent within J, i.e.

if they are pragmatically
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equivalent, they cannot fail to come out as being semi
quantitivily equally good pragmatic answers in J. This nay
happen even if the two propositions are semantica
lly radically
different. In a notion of full quantitative pragmatic comparison a semantic comparison will be put on top of the pragmatic
comparison provided by definition

(21).

But first, it can be noticed that the following fact holds,

the proof of which runs completely parallel to that of (18):
(22) If PA(P1,J/Q), PA(P2,J/Q), and Plnpznaaéa, then either:
(i)

>-Q J P2; or

(ii) P12>-Q J P1; or
(iii)F%(Pl n92 ,J/Q)

& P 10P2>

(iv) PA(P:UP:,J/Q) & P 1UPZ>
(v)

a. P 10P2> Q, J
(‘1,1I:Jpz’°r
& P UP2>

QpJP

Q.J P2’ °r

Pan=Psz

In words, of any two pragmatically non-equivalent propositions
which give a partial pragmatic answer to a question Q in an

information set J, either the one is semi quantitatively better
than the other, or either their intersection or their union
gives a partial pragmatic answer, and is semi quantitatively
better than each of them.
The pragmatic notion of being semi quantitatively better
evaluates propositions in a smaller area than the notion of
being a quantitatively better semantic answer. The effect of
this is that the two comparative notions may give radically
different outcomes when applied to the same two propositions,
meeting the preconditions of both notions. Not.only can it
happen that two propositions come out as pragmatically equally
good, whereas semantically the one is better than the other,
it may also happen that from a semantic point of view P1 is
better than P2, whereas from a pragmatic answer P2 is better
than P . This happens when P
1

1

and P2 are pragmatically equal-

1y informative, but P2 is pragmatically more standard than P1,
but where P1 is semantically more informative than P2.
What is quite naturally asked for from a legical pragmatic

point of view is to combine the forces of the comparative
notions of semantic quantity and semi pragmatic quantity into
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the following full comparative notion of pragmatic quantity:

(23) Let PA(P1,J/Q),

PA(P2,J/Q), and PlannJaea.

P1 {a:zqaantcaaivetytmxxeipwwgmatazanawm to Q in J

than

1?2

iff«either:

(1) P1 is a semi quantitatively better pragmatic
answer to Q in J than P2
or(ii)£ﬁ and P2 are semi quantitatively equally good
pragmatic answers to Q in J, and
P1 is a quantitatively better semantic answer
to Q in J than P

2

Abbretiatingtiuanotion defined in

(23)

as )b J,

(23)

can also

be formulated as follows:
(23')

P1 )bIJ P2 iff either:

(i) either IP1,J/Qlch2,J/Ql
or IPl,J/Q1=JP2,J/Qland PansznJ
or (ii) Pan=P2nJ and

either J'Pl,I/Qlch2,I/Q‘L

or JP1,I/Q1=IP2,I/QI and Plzap2
We believe this double, and in fact fourfold, evaluation of
the quantity

of answers not only to be formally quite appeal-

ing, we also believe it to be of empirical pragmatic import.
In section 7 of G&S 1984a, we gave some still rather artificial
examples to support this.

It is our claim that in actual

question-answering, the one who answers a question will first
of all try to formulate her answer in such a way that it
stands the best chance to fill in the gap in the information
of the questioner indicated by the question. This first aspect
in itself has two sides. First of all, the more possible
answers still allowed for by the information of the questioner
it excludes,

the better it is. And second, if two answers are

equally good in this respect, the answerer will choose the one
that contains less superfluous information in view of what the
question asks for. She will try not to provide more information
than is relevant to the question.

If two answers are equally
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good in these two respects, then the second asPect comes
into play.

If two answers are equally adequate in filling

in the gap in the information of the questioner indicated
by his question, the answerer chooses the one that is better
from a purely semantic point of view, i.e. that is a better
answer in view of its convential meaning, shared by all
Speech participants. This second aspect, again, has two
sides. First,

if an answer is more informative to the quest-

ion on the basis of its conventional meaning, it is preferred.
The importance of this step will be clear from the fact that
if the answerer did not take it, she would have no reason at
all to choose an answer P over an answer PUE, i.e. the answer
P in 'disjunction' with the 'negation' of the information the
questioner already has. Finally, if two answers remain equally good in this resPect as well, the answerer chooses the
one that is most relevant to the question from a purely
semantic point of view. The importance of this step can be
seen as follows.

If the answerer did not take this step, she

would have no reason to choose an answer P over an answer
PnJ, i.e. P in 'conjunction' with all the information the
questioner already has.
This illustrates why we believe the four-step evaluation
of the quantity of answers not only to be attractive from a
purely logical point of view, but also to be empirically
relevant. We hasten to add that quantity is not all there
is involved in evaluating answers. First of all, quality
overrules quantity.

It is no use to choose a quantitatively

better answer if its quality is not guaranteed, i.e. if the
answerer cannot stand for its truth. we cannot make our
answers more informative than our own information allows for.
And further, it should be remembered that if we talk about
answers here, we talk about propositions, and not about
linguistic objects, linguistic answers. A prOposition that
provides a quantitatively better answer is no good if we
don't have the linguistic means to communicate it.
The aspect of quality and the possibility to phrase an
answer in public language are a kind of preconditions. We
only will start to evaluate answers in quantitative respects
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if they meet these two conditions. Another factor, that comes h1
in a different way, is manner. Matters of manner can first of
all help to choose between two linguistic answers that differ
in form, but are semantically equivalent. E.g. if ¢ and w
are equivalent, ¢n.¢ and ¢xrw will be equivalent to both of
them, and to each other,

as well. Then, clearly, ¢ and ¢

are better from the persPective of manner than their conjunction and disjunction. This illustrates that manner can help
to choose between linguistic answers which are semantically
equivalent, and hence are quantitatively equally good.
However, we tend to believe that manner may also come in
in an earlier stage of evaluation. It is not unlikely that
manner may interfere with quantity, i.e. that matters of manner may overrule matters of quantity. To be more specific,
there are reasons to believe that in case two linguistic
answers are pragmatically equivalent, and hence provide semi
quantitatively equally good pragmatic answers,

the one may

be preferred over the other for reasons of manner, even though
the other provides a quantitatively better semantic answer.
An example we have in mind is the following. Suppose the
questioner asks for the identification of a certain individual.
Suppose further that the answerer has two definite descriptions available

that both rigidly identify one and the same

individual in the information set of the questioner. These
two descriptions are then pragmatically equivalent. But
semantically they need not be equivalent at all. Suppose the
two descriptions give rise to propositions that have a real

overlap in I. Quantitative comparison by means of (23), will
have as its outcome that identification by means of both
descriptions at the same time, will provide a more informative
and hence better semantic answer. In many cases, pragmatic
manner, so to Speak, will then overrule semantic quantity,
and will tell us that it is overall more correct to simply
use one of these description instead of turning the two into
one more complex combination of both descriptions, precisely
because this prolixity has no function in closing the gap in
the information of the questioner indicated by his question.
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These caveats are important in order to arrive at a realistic assessment of the empirical import of the measurement
of quantity carried out by definition (23). It evaluates
answers in quantitative respects under the assumption that
other things are equal. But, as we have indicated, it need
not be the case that other things are always equal. The
following fact, which follow$ in a straightforward way from
(22)

and

(18), should also be appraised bearing in mind the

provisos just made:

(24) If'PA(P1.J/Q). PA(P2;J/Q). and Plnpszaéﬂ then either:
(1)

P 1’0 J P2; or

(ii) P 2’0 J P2; or
(iii)PA(PlnP 2,J/Q)
(iv) PA(P1UP:,J/Q)

& P 1MP2Q J

a P 10P2»Q J P2; or

& PIUPZ»Q JP

& P 1UP2:v-~Q J P1; or

(v) P1=P2
In words, of any two different propositions which are
compatible with each other within J and give partial pragmat—
ic to Q in J,

then either the one is a quantitatively better

pragmatic answer, or the other is, or their intersection

('conjunction'), or their union ('disjunction') gives a
partial pragmatic answer and is quantitatively better than
both of them.
If we take a look at the different notions of answerhood
defined in section 4, it can be observed that a proposition
that gives a complete pragmatic answer will always be prefered over one that merely gives one. And further, a proposition
that is a partial pragmatic answer is always preferred over
one that merely gives one.
All we have said sofar, applies equally well to notions
of true answerhood. One further fact can be noticed. If we
restrict ourselves to information sets that are knowledge
sets, i.e. information sets J for which it holds that the
actual index a(EJ, and if we deal with the notion of giving
a true pragmatic answer in such a set, then the precondition

P “Pszjﬁﬂ, occurring in several definitions and statements

1
can be dropped. It is already guaranteed by the fact that in
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such cases aEPl,

a€P2, and aEJ.98

One final remark concers the fact that most of the time
we will be rather in doubt about what exactly the information
of the person who asks us a question is. One could say that,

in general there will be quite a number of information sets
such that as far as our own information goes, each of them
could be the information set of our questioner. In answering,

we need to take all these possibilities into account. Roughly
speaking, this means that we better take the union of all
these possible information sets in order to decide.what will
be the best way to phrase our answer. Quite the same holds,
if we are to answer a question for many different persons at
the same time.

In cases like these, the set of indices J with

respect to which we answer a question tends to grow more
equal to the total set of indices I. The effect of this will
be that better answers will tend to be standard semantic
answers. This explains in a natural way, why in highly
institutionalized and formal question-answering situations,
such as those obtaining in the Court of Law, rigid standard
semantic answers are called for.

In such situations, quest-

ions are posed on behalf of the social community, and the
answers, which are to be recorded, should be answers to the

community as a whole, and therefore to a great variety of
information sets,

and not only with reapect to the inform-

ation of the person who is actually carrying out the interrogation.
It is our hope that the scanty remarks in this appendix
may have convinced some reader that not only matters of
semantics, but also matters of pragmatics, can stand formalization,

and indeed, may gain from it. There is not only room

for a logical semantics, but also for a logical pragmatics.

Pragmatics is as much in need of the attention of logicians
as semantics(was).

Notes

We would like to thank Renate Bartsch and Johan van Bentham
for their comments and critical remarks on an earlier version.
As always, we are also grateful
to Theo Janssen and Fred
Landman, this time especially for helping us out of a technical spot.
The essential mutual dependence between the interrogative
use of language and the assertoric use is used in Bartsch
(to appear) to desoribe the coherence and correctness of
texts.

.iuw“

. The connection between the notion of

relevance,

and the Maxim

of Relation, and the notion of a question was made in G&S
1981. There we suggested that part of the content of the

notion of relevance might be covered using the concept of
a 'topic of conversation', speoulating that such a topic, at
least in informative conversations, can be regarded as an
(implicitly or explicitly raised) question, the answer to
which is what the conversation is all about, so to speak. In
G&S 1984a, section 8, a more formal elaboration of what the
Gricean Maxims am0unt to For

informativ9 question-answer

dialogues is given, in whiéh this idea is used as well.
For a slightly more elaborate discussion, see G&S 1984c,
section

1.

For an extensive bibliography which runs up to 1975, see
Egli eSchleichert.(1976). Influential systems of erotetic
logic are for example Harrah (1963), Belnap & Steel (1976),
and Aqvist and Hintikka (Aqvist (1965),Hintikka (1976)). It
should be noted that not all erotetic logicians have pretensions concerning natural language, their goal being
"unabashedly normative", to quote Belnap describing Belnap
& Steel (see Belnap (1982,1651). For a discussion of the
approach of Aqvist and Hintikka, see G&S 1984c, section 4.4.
As for example is done in the system developed by Aqvist
and Hintikka referred to in note 4.
A similar sentiment is expressed in Hamblin's pioneering
paper on the analysis of question in Mbntague grammar,

where he writes (Hamblin 1976.253):
“The study of questions leans out to pragmatics in the sense that
someone who thinks the.sxclusive purpose of language is to state
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truths may be led by it to think again. But it is remarkable that
it is possible to produce a semantics (or model theory) of questions,
and that it dovetails surprisingly neatly with Montague's own
semantics of statements."

7. See Tichy (1978). He starts his paper with an unequivocal
statement that runs as follows:
"It seems to be generally taken for granted that in order to be
able to deal with questions, ordinary "alethic" logic has to be
supplemented with a distinctive "erotetic" logic. The purpose of
the present article is to challenge this assumption. Its thesis
is that an adequate logical account of the assertoric mode of
speech is bound to be directly applicable to questions and equally
adequate. The need for a special logic of questions, it will be
argued, is no greater than the need for a special logic of beliefs,
for a special logic of conjectures, of whishes, prayers, prejudices,
promises, or insults."

8. A similar objection could be raised against the approach of
Hoepelman (see Hoepelman (1981)) in which a many-valued logic
is used to 'equate' declaratives and interrogatives, though
this is not to say that his analysis does not capture some
interesting phenomena.
Thus Tichy, for example, writes

(Tichy 1978.276):

"The declaxative/interrOgative distinction is thus not one of logic.

[...] The difference [...] lies entirely in the pragmatic attitude
of the speaker."

This holds, according to Tichy, not only for declaratives and
the corresponding yes/no-interrogatives, but quite generally,
also for example for properties and the corresponding constituent interrogatives, as may be clear from the following
quotation (Tichy 1978.277]:
"These diverse attitudes have a common object: walkerhood. Tb say
that Tbm fears walkers and to say that Tom asks who the walkers
are, is to report two different relations as holding between the
same two relate."

As far as yes/no—interrogatives are.conoerned.anyway, Tichy's
position bears a striking resemblance to that taken by Frege
in 'Der Gedanke', where he writes (Frege 1918,62):
"Fragesatz und Behauptungssatz enthalten denselben Gedanken; aber
der Behauptungssatz enthalt noch etwas mehr, namlich eben die
Behauptung. Auch der Fragesatz enthalt etwas mehr, namlich eine
Aufforderung."
In analyses within the framework of speech act theory,

too,

a position akin to that of Tichy can be discerned. For
example, Searle analyzes yes/no-interrogatives as having the
form ?(p), and constituent interrogatives as having the form
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?(ptxl). Here, ? stands for the illocutionary force indicating device that corresponds to questions, p is a 'complete
proposition', and p(x) a propositional function. (For details
see Searle (1969,31—32,66-67}.) Though the respective frameworks are radically different, Searle's way of representing
interrogatives clearly resembles Tichy's analysis: the semantic content of an interrogative is an 'ordinary' semantic
object (a proposition, a predicate, a relation), and the
difference between declaratives and interrogatives is one
of illocutionary force, i.e. it is one of use, not of content.
Hence the difference is not semantic, but pragmatic.
As we hope to make clear in the main text, we think that
it is a mistake to think that no semantic differences exist
between indicatives and interrogatives, although we certainly do not want to suggest that the semantic differences are
all there is to it. There are, no doubt, all kinds of phenOJ
mena concerning indicatives and interrogatives which can not
be explained in semantic terms, but which essentially depend
on the differences between the characteristic use to which
they are put. However, a proper semantic analysis is a pref
requisite for an account of such pragmatic differences.
10. As we saw in the previous note, there is no semantic difference, according to Tichy, between (a) and (b):
{a}

Bill walks

(b) Does Bill walk?
The syntactic difference between the two is an indication of
a different "concern". of a different attitude of the speaker
towards what in both cases is the same "topic", the same
semantic content, viz. the proposition that Bill walks. The
semantic identity of (a) and (b) holds also for the corres..AJ .. aPOnuiug

-..J- .13.. Al

cmuequu

CunStIthiOI—is,

1.6.

to-

L01-

“k

sue

RH-unnmn- 5.:
wvaiuayuuulng

that—complement and whetherwcomplement. Conaider (cl and (d):
(c) Tom asserts that Bill walks
(d) Tom asks whether Bill walks
According to Tichy there is no syntactic difference (no inversion, no question mark] since there is no need to indicate
the attitude, which is here explicitly mentioned. That he
considers the two complements in (c) and (d) as semantically
identical, is borne out by the following quotation (Tichy,
1978.276):

”[a]. [b]. and the subclauses of [c] and [d] are logically indistinguishable: they have the same referent and the same logical form.

The difference between [a] and [b] lies entirely in the pragmatic
attitude of the speaker. And the difference between [c] and [d]

boils down to the-difference in meaning between the verbs “asserts"
and

II asks II.

II

That, pace Tichy, there is a semantic difference, can be
argued for by means of such pairs of examples as (e) and (f),

and (g) and (h):
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(e)

Tom tells that Bill walks

(f)

Tom tells whether Bill walks

(g)
(h)

Tom knows that Bill walks
Tom knows whether Bill walks

q

Assuming that tell and know have the same meaning in (e) and
(f) and (g) and Eh) respectively, Tichy's thesis that the
complements have the same semantic interpretation prediCts
that (e) and (f) and (g) and (h) respectively, also have the
same interpretation. But that is simply not the case. If
Bill does not walk, and Tom tells that BiILdoes not walk.
(f) is true, but (e) is false. And if Bill does not walk,
and Tom knows that Bill does not walk, (h) is true, and (g)
is false.
So, it seems that there are purely semantic differences
between indicatives and interrogatives, after all. (For an
extensive discussion and argumentation concerning the seman—
tics of various types of complements, see G&S 1982, section 1.)
However, disagreamat with Tichy's specific thesis concerning
the semantics of interrogatives does not imply disagreement
with his main methodological point. Although contrary to
Tichy we think there are important, systematic semantic
differences between indicatives and interrogatives, we do
agree with him that there is no need for a special logic,
or a special semantics for interrogatives. Our semantic
theory should be able to cope with both.
For a general discussion of the kind of approach Tichy
fav0urs, see G&S 1984c, section 4.2.
11.

See Hausser (1976,1983).
In section 4.2, of G&S 1984c
Hausser's pr0posals are discussed as an instance of what is
often referred to as the 'categorial' approach.

12. Abusing Frege's terminologyy and at the same time more or less
contradicting his view on the matter, one might say that
questions are not complete thoughts.in this sense that interrogatives do not as such contain one specific thought. The
completion of a thought in the sense of the selection of one
among various possible ones, is what they ask for. See also
note

9,

and Gas

1982.

13. As the formulation we use, reveals, the interrogatives we are
dealing with here express a question that has a unique true
semantic answer at an index. Not all interrogatives are of
this sort, some allow for more than one true semantic answer
at an index. Such interrogatives are discussed in G&S 1984b,
where it is shown that they can be dealt with elegantly with—
in our framework without affecting the semantic notion of a
question as it is characterized here. Basically, we analyze
such interrogatives as being connected with a set of questions. A complete answer to one of the questions in the set
is considered to be a complete answer to the interrogative.
With such interrogatives, the addressee may choose, so to
speak, which question in the set expressed by the interrogative, he will answer. Weleave these 'choice-interrogatives'
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(and 'mention—some interrogatives'] out of consideration
in this paper. The interrogatives which are treated here
are often called 'mention-all interrogatives'. We consider
these mention—all interrogatives, or exhaustive interrogatives, to be the most simple and basic kind of interrogati~
ve. The basic, exhaustive nature of interrogatives is not
explicitly argued for in this paper. We refer the reader
to the discussion of exhaustiveness in Gas 1982, in particular sections 1.5 and 3.4.
Further it should be noted that the fact that a question
has a unique true semantic answer in no way implies that
there is always only one way to actually answer the question
posed by an interrogative. In actual speech situations there
may be many different , and sometimes equally adequate ways
to answer a question. This, however, is largely a matter of
pragmatics. In G&S 1984a we discussed and defined such pragmatic notions of answerhood. The semantics on which this
pragmatics is based is precisely the semantics of interrogatives presented here. The pragmatic notions of answerhood
will be put to use again in section 4 of this paper in
characterizing different kinds of linguistic answers.
14. This two-step derivation of interrogatives distinguishes our
approach from others, in particular from constituent answer
based theories such as those of Tichy {Tichy 1978), Hausser
[Hausser 1976,1983) and Scha (Scha 1983). Roughly speaking
the latter theories remain in their analysis at the level
of abstracts.
As far as interrogatives, in distinction from wh~comp1ements, are concerned, we would not want to claim that taking
the second step, the step from abstracts to S-expressions,
is absolutely essential. Still, we think it is an advantage
of our approach that all interrogatives are assigned one and
the same syntactic category, and hence one and the same kind
of semantic object. Notice that as abstracts they belong to
a whole family
of different categories, and are assigned
all kinds of different semantic objects.
A second attractive feature, besides uniformity, is that
interrogatives are assigned a category of their own, and
consequently have their own kind of semantic object. As
abstracts they express properties or relations, i.e. kinds
of semantic objects they have to share with verbal and
nominal phrases.
These asPectsof our analysis become more important, if not
essential, when one dealswith wh-complements. (See G&S 1982,
section 1.8.) Constituent answer based theories tend to
provide poor analyses of wh-complements, if they try to do
so seriously at all.
On the other hand, it proves to be the case that a proper
analysis of linguistic answers essentially is in need of the
level of abstracts underlying interrogatives, as is argued
in section 2.3. This holds for constituent answers and for
sentential answers. This is true, even though a theory of
semantic and pragmatic relations of answerhood can be
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adequately and elegantly formulated in terms of a relation
between questions, the kind of objects expressed by interrogatives on our analysis, and propositions, the kind of
objects expressed by indicative sentences. For details see
G&S 1984a and section 4 of this paper. It should be noted
though that that theory can be reformulated in terms of
relations between prOperties/relations and propositions.
In short,

though the two-step derivation of interroga-

tives via abstracts may not be really necessary (the second
step might be interpreted as the step that takes us from
interrogatives to wh-complements), it does result in an
over—all elegant approach of interrogatives, wh-complements
and the relation of answerhood.
Let us, to conclude with, just note that there may be
various, perhaps even rather strong arguments in favour of
treating interrogatives uniformly as questions. In G&S 1982
we argued that wh—complements should be analyzed as such,
noting, among other things,
that wh-complements and thatcomplements can be co-ordinated, a fact that suggests strongly that they belong to the same category. In fact, co-ordination also occurs freely among interrogatives, without
discrimination between sentential interrogatives and constituent interrogatives of various kinds (with various numbers
of places). So, for interrogatives too, co-ordination provides an argument in favour of a uniform analysis. (See G&S
1984b for a statement of such co-ordination rules for interrogatives.)
Other arguments for a uniform analysis that, moreover, is
systematically related to the analysis of indicative sentences, can be taken from the existence of sentences in which
interrogative sentences and indicative sentences are treated
on a par. One example is provided by 'conditional interrogaiyes' such as;
(a)

If you saw John, did you talk to him?

which can be argued to consist of an indicative and an interrogative (and not of a conditional as an interrogative). Other
examples are sentences like
(b) Hﬁbner is a great chess—player all right, but can he
stand the stress of the tournament?
in.which an indicative is conjoined with an interrogative.
For an analysis of the latter kind of construction, see Hoepelman [1981), from which this example is taken.
15.

In G&S 1982 we defined abstract categories in a slightly
different fashion. There, the label AB referred to the set
of categories:
(a)

K.)

n

n11AB

ABo’s are not included in the set AB defined in (a). The
definition used in this paper will prove to be somewhat more

convenient, and moreover will lead more readily to certain
generalizations.
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It should
the text. an
It is solely
ignore them,

be noted that, contrary to what is suggested in
AB is a relation between individual concepts.
for the sake of simplicity that here we will
and treat ABn's as relations between individuals.

16. In this paper we only deal with constituent interrogatives
which express questions thateu*;for a specification of objects
(things, mostly persons) of type e. Our examples will all-

most exclusively contain the wh—terms who and which CN. But
we do claim that interrogatives containing other kinds of
wh-terms, asking for specifications of objects of different
types, can be handled in a similar way. As abstracts, such
interrogatives simply express relations between other kinds
of objects.
But, as it happens, even interrogatives containing only

Egg or which CN as wh-terms may sometimes ask for specifications of other kinds of objects than just individuals or
things. For example, in G&S 1983 it is argued that some
interrogatives also have a reading in which they express a
request to specify a certain Skolem—function.
A second case in point are de dicto readings of such
interrogatives as:
(a)

What does John seek?

(b) Whom does John worship?
The answer:

(c) A unicorn.
to (a) might be taken to express the same preposition as the
answer (d) to (a),interpreted de dicto:
(d)

John

seeks a unicorn.

The analysis presented here does not account for such de
dicto readings of interrogatives and answers. One way of
doing so, a way which stays as close as possible to the
way de dicto readings of indicatives are handled in Montague
grammar, is to use abstraction over sets of properties of
individuals besides (or instead of) abstraction over individuals. These kinds of examples are also left out of conSideration in the remainder of this paper. Incorporating them,
it seems, would be a basic exercise in Montague grammar, and
would not affect the fundamental features of the proposal
made here.
Although we do not have any definite opinions on the
matter yet, we are inclined to believe that abstraction over
sets of properties can also shed some light on the intricate
problems surrounding the meaning of 'Who is..;?LinterrOgatives.
Of course, we can construct such interrogatives as (e)
“

and (f):

(e) Who is John?
(E) Who is the president?
from abstracts over individuals, or individual concepts. For
(e) this makes sense only if proper names are not considered

to be rigid designators epistemically, otherwise the tautolo-
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gical question results.

[See also.note 89.)

On that analysis,

(e) and (f) ask for the identification of an individual, the

one bearing the name 'Johnf, and the one that has the property of being the president, respectively. What in that case

counts as an adequate answer depends largely on the context.
and on the infOrmation of the questioner. If the questioner
can see the man in the corner, a satisfactory answer could

be (9):
(g) The man standing over there in the corner.
Or, if he can remember the man we met yesterday during lunch,
a good answer could be (h):
(h)

The man we met yesterday during lunch.

But, as several authors have pointed out, we need not

always be interested in this particular type of answer. We
may not be interested in getting acquainted in this way with
a certain individual, or it may be quite impossible to get
acquainted with this individual in this way. Perhaps what
we are interested in is to know what role John plays in
a certain social context, or we might be interested in
knowing some salient properties of the president. Requests
for that kind of information can be made too by using the
interrogatives (e) and (f), but then we need a different
kind of reading for such interrogatives than the one we get
abstracting over individuals. It seems not unreasonable to
suppose that such a reading might be obtained by basing the
interrogative on an abstract in which abstraction runs over
sets of properties of individuals.
But this is certainly not the whole story. As soon as we
start quantifying or abstracting over properties, functions,
or sets of such
entities, we run into the problem that there
simply are far too many around. We met this problem e.g. in
discussing functional readings of interrogatives, in Gas
1983. Szabolcsi [1984) also pays attention to it, for she
meets the same problem when she applies her theory of semantic
focus to other syntactic elements than terms. What seems to
be needed is a formulation of some kind of semantic or pragmatic restriction on the functions, properties, etc. that
are relevant in the domain of discourse. The problem of how
to get such a restriction to work is a difficult one, and
one that is relevant in other contexts besides questionanswering as well.

The issue of 'Who is...?'-interrogatives is discussed at

length in Boer & Lycan (1975) in the context of the problem
what 'knowing who' amounts to. (An illuminating discussion
of the theory of Boer & Lycan, and of the proposals of

Aqvist, Hintikka and Kaplan can be found in Grewendorf (1983).)
Boér & Lycan approach the matter by calling to help the
notion of 'teleological relativity'. What knowing who amounts
to, they argue, depends on the purpose of such knowledge. In
terms of questions, it depends on what purpose they are to
serve, what kind of Specification or characterization the

questioner is after, what exactly a 'Who is...?’-interrogative asks for. We share this observation (which by the way
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certainly applies to other kinds of interrogatives in much
the same way), but we do think the way in which Boer & Lycan
try to incorporate teleological relativity in a logical
framework rposes
a fundamental problem. Their general strategy is to build it into semantics proper. They want to
assign different truth conditions to sentences of the form
'John knows who...is' relative to certain epistemic purposes.
It is our feeling that in this way a largely pragmatic phenomenon is unduly brought into semantics.
But we hasten to add that certainly teleological relati~
vity is one of those intriguing phenomena where it is hard
to draw the line between semantics and pragmatics, between
conventional truth-conditional aspects of meaning and interpretation and those which are conversational and non-truthconditional. Mention~some interpretations of interrogatives
are another case in point. We discuss them in G&S 1984b,
also paying attention to the question where to draw the
line between semantics and pragmatics. Some remarks pertaining the different interpretations of.'Who is...?' -interrog~
atives can be found in Gas 1982b.
17. Wh-terms, like their logical counterparts, the A—abstractors,
are best viewed as syncategorematic eXpressions,.but they
need not be viewed this way. We might also take each wh- term
to belong to a whole family of categogi , viz. to each
member of the family of categories AB
/m . See also
G&S 1982, section 3. 8., where it is explained why abstracts
are necessary, and what goes wrong if wh-terms are treated
as ordinary terms, as they are for example in Karttunen's
analysis [see Karttunen 1977).
18. In this respect the theory outlined in this paper and others
is

iptended +0 be more than a descriptivelv adequate t.heory

of interrogatives and wh-complements in English. In fact, we
would like to claim that some fundamental elements of the
theory are 'universals' of natural language semantics. FOr
example, we would like to claim that all natural language
interrogatives can be fruitfully interpreted as partitions
of the set of indices. Also, the analysis of the various
relations of answerhood developed in G&S 1984a, and the systematic relationships between semantic and pragmatic properties
of term phrases and such answerhood relations, we think will
hold for any natural language. Other aspects of our analysis
may be more language dependent. E.g. the way in which certain
ambiguities manifest themselves will vary from language to
language. But we would be surprised to find languages that
do not have the means to express the readings in question.

19.

See G&S 1982 section 2 for a concise sketch of Ty2 and a
comparison with IL, the language of intensional.type theory.
A formal exposition and an extensive discussion of Ty2 can
be found in Gallin (1975). See also Janssen {1983,chapter III).
Tyz-models and IL-models contain basically the same ingredients. The important difference between the two languages is
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that in Ty2, s is.a basic type. Unlike IL, Ty2 has constants,
variables and complex.expressions of type s..0n1y variables
of type 3 are being used here. The variables a , i and_j are
used as variables of type 3, where a is a designated variable
which we assume to be assigned the actual index. The modal
Operators of IL correspond to universal and existential quantification over indices, the intension operator corresponds
to l-abstraction, and the application of the extension Operator to functional application to a. Ty2 has more expressive
power than IL. In section 6.2 of G&S 1982 it was claimed that
this excess power is really needed to state a correct translation rule for the process of quantifying terms into whcomplements. This claim was refuted in Zimmermann (1984).
20.

In the syntax of wh-complements of Karttunen (1977) and that
of_G&S [1982), it is the first wh-term that is introduced,
that is preposed. Bennett (1977) preposes the last wh-

term that is introduced. He presents some syntactic and

semantic arguments. We think that there are also arguments
for the first position. As far as we can judge,the matter is
still open, and needs ﬁnrther investigation. In the present
paper, more in particular in the examples we will present, we
adopt Bennett's position, for reasons of convenience. It
makes it possible to state the semantic import of various
rules in a more straighthIward and natural way.
21. Questions are concepts, functions from indices to prOpositions,
i.e.

relations between indices.

This means that they are

essentially intensional objects. This is an important point.
We firmly believe that it is beyond the resources of extensional logic to offer an interesting theory of questions and
answerhood. If one tries to give an informal characterization
of the notion of a question, one finds oneself using intensional notions. A question marks uncertainty. A question exists
it several alternatives, several possibilities lie open. For
someone asking a question, there are several possible answers.
This multitude of possibilities is precisely what triggers a
question. The purpose of posing a question is to take away
this multitude of possibilities. It is to take away uncertainty by eliciting an answer from our addressee, who is to point
out one of the possibilities as the actuality. And this is
precisely what our technical notion of a question is aimed
to model. And it is precisely for this reason that it is an
intensional object, a function which for different possibilities, different indices
yields .different answers, different pr0positions.
This holdsin much the same way if we look at interrogatives at
the level of abstracts. At that level too we have to consider
them as intensional objects, as properties or relations, i.e.
as functions from indices to extensions. What we want to be
informed about is an extension. And we request our addressee
to Specify-the actual extension within a multitude of differ—
ent possible extensions.
From this perspective it is no coincidence that within
extensional frameworks, such as standard predicate logic, an
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interesting logical theory of questions and answers never got
off the ground. Viewing interrogatives as open formulas, or
predicates does no justice to the essentially intensional
-character of their meaning.
The lack of success of extensional logic in getting to
grips with questions has been taken to reveal that interrogative sentences, and thereby an important part of natural
language, lies outside the realm of logic aaltogether. Consequently, questions were declared by some to be of no logical
interest whatsoever, they were declined as purely a matter
of psychology, or, more fashionably, of pragmatics. And this
has led some linguists and some philsophers with an interest
in natural language to declare logic to be of little or no
interest for the study of natural language. The domain of
logic, it was held, consists of the true and the false, logic
deals exclusively with the assertoric, descriptive use of
language.
This ill fate of questions bears some resemblance to that
of the logical modalities. And it will be clear that it is
our opinion that the development of intensional logic not

only has brought the study of the logical modalities back

to where it belongs. but also has brought within reach the
construction of an adequate theory of questions and answers.
And that will lend strong support to the view that logical,
modeltheoretic semantics may be developed into a general
theory of meaning for natural language.
Just as it was no coincidence that extensional logic never
came up with a good theory of questions, it is no coincidence
either that several theories of questions have been developed
after possible world semantics came into existence. It is
not our intention to claim that possible world semantics
answers all our questions. It does not. Our main point is
simply that a theory of questions and answers needs some
notion of intension. Perhaps not the technical notion of
intension we know from, say, intensional type theory, but
some notion. We are convinced that a purely extensional, or
a purely realist semantics will never be able to deal adequate
ly with linguistic phenomena that pertain to information and
information exchange. It is a well—known fact that the standard theory of possible world semantics in this domain fails
in some respects too. It can be argued to be still too much
of a realist theory. Yet, we think it is beyond doubt that
at the present moment the framework of possible world seman~
tics, with all its varieties, is by far the best overall
framework to deal with intensional phenomena. Both in broadness

and in depth. is has no real competitors yet.
22.

It is the notion of a complete semantic answer. Beside this
notion, other notions of answerhood are important as well,
such as that of a pragmatic answer, and that of a partial
answer. See also note 13, and section 4.

23. In this re5pect the analysis of the notion of answerhood out~
lined in Gas 1984a.is a general one. Since it deals with
questions and answer as semantic objects, its application is
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not restricted to linguistic answers. In principle it applies

to all kindsof information carriers,:1inguistic and otherwise.
As for linguistic answers, sometimes an answer may carry_in*
formation that has little or nothing to do with its conventional meaning, as the following example may illustrate:

F
24. Not all theories conclude from this that constituent answers
belong to the same syntactic category as indicatives, the
category 8. In Tichy {1978) and Scha (1983) the category of
constituent answers seems to be identified with the category
of the constituent. In Hausser (1976,1983) they are assigned to the category 8, but in a way that differs from the
one that is used here. Hausser turns constituents into full

sentences by adding so-called 'context-variables'. The cate-

gory of the context variable corresponds to the category of
what in our analysis is_the abstract underlying the interrogative. The contextual interpretation of constituent answers
is then.carried out by assigning the interpretation of this
expression to the context-variable.
25. Scha (1983), Tichy (1978) and Hausser (1976,1983)

all regard

constituent answers as basic. Hamblin [1976) and Karttunen

(1977) apparently consider sentential answers to be such.
Sometimes the preference for one kind of answer over the other
is refhacted in the terminolOgy that is used. Hausser for
example uses the terms 'non-redundant answer' and ‘redundant
answer'. Belnap [1982} is neutral, noticing we need both
kinds anyway.
26. This is a well-known phenomenon. Basing himself on Prior &
Prior (1955), Scha (1983) traces its observation all the way
back to Whately (1826). Hausser (1977) makes use of it to
argue for his giving priority to constituent answers. What
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seems to be original to our discussion of the phenomenon
is that we eXplicitly relate it to the phenomenon of exhaustiveness.
The message is that questions may serve to disambiguate
indicatives. For both theoretical and practical reasons it
may be important to study in detail to which extent this
is a fruitful idea. Logical semantics has it that almost
any sentence is multiply ambiguous. This is often. regarded
as a serious defect. For one thing, it seems to contradict
our intuitions. By this we do not mean that logical semantics
generally assigns readings to sentences which intuitively
they do not have. What we mean is that if
almost all senten-ces are as
ambiguous as is predicted, one would not expect
lanquaqe to be the effective means of communication it is.
It would seem to predict that whenever a sentence is uttered
it would take a lottftime and effort to decide which reading
of the sentences one has to choose. As everyone agrees, the
context is of great help in deciding between alternative
readings. But building an explicit, full-blown theory of
context and its functions is something that has not been
achieved sofar.
Our suggestion is that part of such a theory might consist in working out the idea that assertive utterances are
generally implicitly or explicitly related to a question the
addressee of the assertion has. Interpreting an assertion as
a purported answer to a question may be of great help in
resolving ambiguities.
It are sc0pe ambiguities that we are thinking of here in
the first place. In connection with this, it may be usefull
to notice that the way in which we view the derivation of
answers to take place, viz. by combining an abstract and a
constituent to form a sentential expression that eXpresses
a preposition, is quite similar to the way in which the rules
of quantification, which.take care of scope.ambiguities,
operate in Montague grammar. On this view, a quantified-in
expression would correspond to a questioned element.
A general theory of ambiguity resolution along theSe
lines, if it could be made to work, would be usefull too
in the application of logical semantics in 'natural language
engineering'.
27. An important difference between the treatment of constituent
answers in Scha (1983) and those in Tichy (1978) and Hausser
(1977,1983) is that Scha, basing himself on G&S 1982, does
account for the exhaustiveness of answers, whereas Tichy and
Hausser do not. The resulting exhaustive interpretations of
answers generated in Scha's approach and in ours are much
alike. But we feel that our way of achieving these results
is more effective and theoretically more satisfactory. We
hope to make this clear in notes 45, 55, and S9.
28. A semantic treatment of certain focus phenomena can be found
in Szabolcsi (1981,1984). Interestingly enough, in her analysis of sentences with a focussed constituent (she only
takes sentences with one focussed element into consideration)
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she derives them from constituent interrogatives (analyzed
more or less like our abstracts). Her analysis of sentences
with a focussed constituent is quite like our analysis of
answers. A focussed constituent receives an exhaustive interpretation. In her 1981 paper, Szabolcsi explicitly makes the

connection between the interpretation of sentences with

focussed constituents and the interpretation of answers.
29. We assume that the semantic interpretation of syntactically
singular and syntactically plural interrogatives is basically the same. Thus, according to us, both the singular {27)
and its plural counterpart (a):

(a) Which men walk in the garden?
ask for an exhaustive listing of
As for [27), one might feel that
poses that only one man walks in
leaves this open (or presupposes

men that walk in the garden.
this interrogative presupthe garden, wheras (a)
that there is more than one).

In G&S 1984c section 3.3 we have argued that, first of all,
such presuppositions are
not semantic presuppositions, but
pragmatic presuppositions, which pertain to the expectations
the questioner who phrases the question has regarding the
answer. And secondly, we argued that the occurrence of

existence- and uniqueness-presuppositions is not determined
by the syntactic form of the interrogative, but is triggered
by far more intricate, and highly context-dependent factors.
In view of this, we will ignore all matters concerning
uniqueness- and existence-presuooositions throughout this
paper. The reader who is not convinced by the argumentation
and examples in G&S 1984c, is requested to substitute plural
for singular interrogatives, and vice versa, wherever he or
she feels this is needed to maintain consistency. If all is
well, nothing that is argued for in this paper will hinge
on this.

30. See section 6.3. of G&S 1982. As we did there, we suggest
a pragmatic approach to the phenomenon of ’mention—some'
interpretations of interrogatives. In G&S 1984b, the matter
is discussed more extensively, and it is shown to what
extent a semantic approach is possible within our framework.
In this paper we deal exclusively with mention-all, or
exhaustive answers, which we believe to be semantically more
basic.
31. This fact was also observed in Zimmermann (1984), a paper

which contains many interesting remarks concerning G&S 1982
besides, e.gi a detailed comparison with the theory put
forward by Bo'ér [Boer 1978) .

32. We owe this example to Peter van Emde Boas, who brought it
forward as an objection against the analyis of answerhood
presented in G&S 1984a. We will argue in the text that it
does not affect the analysis of answerhood as a semantic
relation between questions and propositions. However. exam-
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ples such as these do make clear.that the.abstracts underlying interrogatives have to play an essential.role in determining the interpretation of‘linguistic anSWers. As a matter
of fact, the present paper originated as a reaction to the
criticisms made by van Emde Boas.
33- We will not attempt to give an exhaustive survey of all the
attempts.that have been made to cure standard' possible
world semantics from.such disorders as the ascription of
logical omniscience, the failure to deal with inconsistent
beliefs, etc. Within possible world semantics,one might say,
some of these problems have been handled adequately by some
theories, but no theory has as yet dealt with them all in
such a way as to gain universal acclaim. This holds for the
approach that involves 'impossible worlds‘ [Hintikka), the
one that takes propositions and the like as primitive entities (Thomason), for approaches that use structured meanings
(Lewis, Cresswell), and others. Outside possible world
semantics alternative appnoaches are beginning to emerge,
of which we should mention the theory of situation semantics
(Barwise & Perry) and that of datasemantics (Veltman, Land-

man). As we already stated earlier, we think that at present
none of these alternatives, pmomising and exciting though they
may be, has yet reached the-status of a serious rival of
possible world semantics and its varieties as a theory in

which to study natural language semantics. (So no qualifica-

tion is meant here regarding these frameworks as rival logical.or philosophical theories.) In fact, we think that the
resources of possible world semantics are far from exhausted
and may fruitfully be eXplored further. EVen though the fundamental limitations of a framework appear to be clear, it
may be reasonable, even advisable in some cases, to develop
it further. Not only may one use a tool successfully in one
area, which fails in another, also doing so one may gain a
clearer conception of what exactly it is that is wrong. and
thereby'a better view of what a more satisfactory framework
should De.like. To give an example that relates to the subject
at hand, it is known that possible world semantics as a theory of information and of the way in which information grows
and alters has its limitations (see e.g. Landman (1984)). Yet,
for relatively simple cases it is a clear, well-defined and
adequate tool, and applying it, as we did e.g. in developing
some notions of pragmatic answerhood, one may even be surprised at how far it will take one.
Let us not be misunderstood, we do not argue for rigid adherence to an established framework. But neither would we
recommend setting aside a limited but usefull tool in the
absence of a definitely-superior one. Linguistics, and
certainly semantics, is not yet that much of a fullgrown
branch of science, that we should not agree with Hugo Brandt
Corstius who once remarked that "in linguistics too, one
should let a thousand flowers bloom". (Though the use of
just a little herbicide every now and then, may do no harm.)
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34. At this point there is.a difference.between Scha.(1983) on
the one hand, and Szabolcsi (1981,1984) and Our approach on
the other. We want to apply the.operation of exhauStivization
to constituents on their usual interpretation. Scha creates
a lexical ambiguity: constituents, terms, have two basic
interpretations, the ordinary one, and an exhaustive inter—
pretation. We prefer a compositional approach to exhaustivization in which the constituents as.such are not considered
to be lexically ambiguOus, but recieve an exhaustive interpretation as a result of the application of a.single semantic
operation of exhaustivization to ordinary constituent interpretations.
35. The derivation of such pairs is not really an essential feature of our approach. we could just as well derive interrogatives and answers separately. But what remains true even
then, is that we need an abstract underlying an interrogative.
The meaning of an answer is a function of the meaning of such
an abstractand of the meaning of a constituent. In a compositional framework, such as that of Montague grammar, this
requires that the abstract is a derivational part of the
answer. If the context provided by an interrOgative detert
mines in part the interpretation of the answer, the framework requires it to be a derivational part of it. This holds
just as well for sentential answers as it does for constituent ones. There is no way, or at least we see none, to derive
sentential answers as if they were isolated sentences, expres—
sing the propositions they express outside the context of an
interroqative, and combine them with the interpretation of
an interrogative or abstract to arrive at the required exhaustive interpretation. (This holds also if one works with

structured propositions.) The Only way to do it would be to

decompose the sentence again in a next that corresponds to
the abstract underlying the interrogative, and a part that
is a constituent that fits the constituent interrogative.
From these two parts the answer can be composed by exhausti~
fying the constituent part and putting it together again with
the abstract part. See also section 5, in which the (im)possibility of a pragmatic approach to exhaustiveness is discussed.
36.

In terms of the schema of figure 3 we can make a global comparison between our approach and others. A general difference
between our approach and constituent answer based theories
such as those put forward in Hausser (1977,1983), Tichy(1978)
and Scha (1983) is that they all interpret the interrogative
itself as an abstract.
(This holds for the focus theory of
Szabolcsi (1981,1984) just as well.) Like them we use the
interpretation of the abstract as a property.or a relation
in order to arrive at a proper interpretation of answers,
but the interrogative as such we treat as expressing a quest~
ion (see also note 14). Tichy and Scha do not treat constituent answers as

sentential expressions,

Hausser does.

making

use of context-variables (see note 24). Tichy and Hausser do
not account for exhaustiveness, they simply combine the
interpretation of the constituent and that of the abstract,
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without first exhauStifying the.former. Scha-does.account
for exhaustiveness, but not by means of.alseparate.semantic
Operation that applies to ordinary constituent interpretations, but by making the constituents as.suCh lexically
ambiguous (see also.note 34). In her theory of semantic
focus, Szabolcsi accOunts for exhaustiveness;in much the
same way as we do. Except for Scha's, constituent answer
based theories all treat multiple Constituent-interrOgatives
poorly, if at all. Similarly, Szabolcsi only deals with
sentences containing a single focussed constituent. Being
strongly biased towards constituent answers, the theories
of Scha, Hausser and Tichy pay little or no attention to
sentential answers. According to our interpretation schema,
both kinds of answers are to be treated on a par.
This comparison is rather global and streamlined, and
leaves out many more or less important features of the theories discussed. In some notes still to come, we will discuss some details of Scha's and Szabolcsi‘s treatment of
exhaustiveness, those two approaches being the ones that we
consider to be closest to ours. A discussion of the theories
of Hausser and Tichy can be found in G&S 1984c, section 4.2.
and in notes 9 and 10.
37. But of course semantics may constrain syntax in certain ways
if one operates in a compositional framework. A case in point
regarding interrogatives and wh-complements, is the existence
of the syntactic level of analysis of abstracts. Purely syntactic reasons for this do not seem to exist (if we disregard
the fact that it provides a uniform level of analyses of
interrogatives, whvcomplements and another type of wh-constructions, viz. relative clauses, see G&S 1982, section 4.5.),
but for semantic reasons its incorporation in the grammar
is essential. In 638 1982, section 3.8., we argued that
without abstracts no correct semantics for multiple wh-complements could be given, a fact that has been proved by Zimmermann (see Zimmermann 1984).
38. Strictly speaking, an AB1 corresponds to a set of individual
concepts, and a T to a set of properties of individual concepts. Since we have no need for individual concepts here,
we will ignore them, and speak of individuals, etc. See also
note 15. Some have argued that individual concepts can be
ignored alltogether (see e.g. Dowty, wall & Peters (1981)),
whereas others see some use for them (see Gamut (1982) and
Janssen (1984)). The latter paper contains a discussion of
individual concepts and so-called 'concealed questions'
39. There is one particular phenomenon that deserves special
mention. The term surfacing inazconstituent answer may contain what look like anaphoric pronouns that are bound by
terms in the abstract. Consider the following examples:

(a)

.
(i)

Whom does John love?
Himself.

(ii) John loves himself.
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(b)

Whom does every man love?
His mother.
Eyery man loves his mother.
Whom does no-one love?
(i)
His alter ego.
(ii) No-one loves his alter ego.

(i)
(ii)
(c)

At first sight these answers seem hard to account for given
the way in which (S:IA1) and (TzIA1) are defined. According
to these rules, the term on which an answer is based has
wide scope with reSpect to.terms occurring in the abstract
underlying the interrogative. The standard way to construct
the ordinary sentences that correspond to the sentential
answers (a)(ii), (b)(ii) and (c)(ii) is to quantify the
termS'John, eVery'man and no-One into the open sentences

(d), (e) and (f) respectively:
(d)
(e)
(f)

PRO loves PRO -self
PRO1 loves PRO ‘5 mother
PR01 loves PRO1‘s alter ego

If someone should want to account for (a) to (c) in a way
which is analogous to this standard way of deriving these
corresponding ordinary sentences, the rules (S:IA1) and
(T:IA1) would stand in need of rather fundamental revision.
Conversely, if we assume that the formulation is basically
correct, we need a quite different way than the standard one
to account for (a)(ii), (b)(ii) and (c)(ii).
We think that there are convincing reasons why one should
take the latter approach. It is only superficially that the
sentential answer (a)(ii)-(c)(ii) resemble their ordinary
counterparts. In fact, it can be argued that the interrogatives (a), (b) and (c) on their reading in which (a)(i)-(ii),
(b)(i)-(ii) and (c)(i)-(ii) are proper responses, are quite
different from the interrogatives we discuss in this paper.
And this difference is reflected in the interpretation of
the constituent and sentential answers. In G&S 1983 we extensively discussed such interrogative~answer pairs as (b) and
(c). There we argued that in such pairs the interrogatives
can not be analysed as asking for a specification of individuals simpliciter, but rather have to be interpreted as
asking for a specification of functions from individuals to
individuals, i.e. for Skolem-functions. For example, the
interrogative in the pair (c) asks to specify
a function
f such that for no individual x it holds that x loves f(x),
the individual the function associates with x.
We defended the view that this really is a separate reading
of such interrogatives, distinct from the individual reading,
on which (0) asks for a specification of one or more individuals whom no-one loves, and distinct too from the so-called
pair-list reading, which in the case of (c) is not a possible
reading at all.
On this view the terms himself, his_§other and his alter

egg. on which the answersin (a)-(c) are based, are not really
terms, but specifications of such Skolem-functions. Thus,
himself corresponds to a function f such that for all x,
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f(x)==x, and his mother to a function f such that for all x,

f(x)==the mother of x.

(This means that these expressions

are of category e/e. As we sha11.see shortly, there are good
reasons to raise them to category T/T.)
What is important is that on this view these ‘terms' do

not have an anaphoric nature in the strict sense of the word.
Their translation does net.contain a free occurrence of a
variable that is to be bound by a quantifier occurring in
the translation of some other expression. They do get 'bound'
by a term in the abstract, as the examples illustrate, but
this is not binding in the ordinary sense. They are not bound
variables, and that distinguishes them from most anaphors.
This particular way of binding is discussed in some more de—
tail in G&S 1983.
Although these remarks basically give an explanation of
the way in which such interrogative+answer pairs as (a)-(c)
can be dealt with without having to change the rules (S:IA1)
and (TzlAl) in any fundamental way, something more is needed
to make it really work. One has to provide a syntactic and
semantic analysis of possessives and reflexives that allows
one to operate along the lines sketched above. This is, of
cOurse, a subject on its own, and this is not the place to
deal with it, so.let us just indicate the outlines of such
an analysis.
Possessives such as PRO's mother and the reflexive
PRO-self are considered to be expressions of category T/T.
Their translation would be something as indicated in (g)
and (h):

(g)
(h)

APAP[P(a)(kaAzaxIVy[[mother(a)(y) nof(a)(y,z)] ++
X=Y1APM)HJD]
AP[P]

They can combine with terms as in John's mother, every man’s
mother, John himself (meaning the same as John), etc.
Using a form of category- and function-composition (see
Geach

1972,

Zwarts

1983,

Moortgat

1984,

for various applica-

tions of such techniques), these T/T-expressions can be

combined with TV's for example, resulting in such IV's as
(i) and (j):
(i)
(j)

love PRO's mother
love PRO-self

The translation of such IV's is composed as follows:
(k)

If 6 is a TV, 0 a T/T,th~6', o'-o', then the IV formed
from 6 and o a

Ax[6'(lao'(kaxPIP(a}(x)]))(xJ]
Reduced translations of (i) and (j) obtained using (h) are
(l) and (m) respectively:
(1)

Az[ax[Vy[[mother(a)(y)axof(a)(y,z)]4+

love(a)(Z.X)]]
(m) xxllove(a)(x.x)]

x==y] A
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Combined.with subject TFs in the ordinary way, these expressions result in the proper translations for the reSulting
sentences.
Emaconstruct such interrogatives as in (a)~(c) we proceed
in a similar way, using syntactic variables of category T/T.

In the same way as (i)'and (j) are derived, we form an IV

from the TV'1ove and such a.syntactic variable of category
T/T. This IV is combined in the'usual way with a subject T

(John,every man, no—one). The reaulting S is used to form an
abstract from, by abstracting oVer the variable of category
T/T. Syntactically the same thing happens as when we abstract
over individuals: the wh-term who(m) is introduCed and, in
this case, preposed. From these abstracts interrogatives are
formed in the usual way. The abstracts are of the proper
category to combine With the constituent answersin (a)-(c)
to formproper sentential expressions, the sentential answers

in (a)-(c).
Two remarks to finish with. First of all, notice that the
rules (S:IA1) and (T:IA1) remain essentially the same. The
only possible difference could be in the order of functional
application, but that is not peculiar for these constructions.-

We observed the same phenomenon with 'de dicto'-readings of

answers in note 16. Secondly, it should be noted that the
syntax sketched above differs from the one pr0pesed in G&S
1983. There doubly-indexed variables were used. In that paper
we expressed our doubts concerning the elegance of the syntax,
and we much prefer the rather graceful approach indicated here.

The underlying motivations and ideas, and the semantic results
obtained. however, do not differ.
40.

It should be noted that we construe the notion of a text
rather strictly here. There are of course texts which report
an event of question~answering, or texts in which a rethori—
cal question is
raised which is immediately followed by the
answer. Such occurrences of interrogative-answer pairs too

we consider to belong to the domain of'what we called
‘discourse grammar', and we believe them to be subject to
the same conditions and constraints as ordinary interrogativeanswer pairs. This will certainly hold for the first kind
of textual occurrences, which are nothing but instances of
direct speech.
41. There may be the slight difference, which we consider to be
of a more or less pragmatic nature, that the (c)-sentences
carry the (conventional) implicature that one might have
expected more people to be walking, an expectation which
is not expressed by the answers as such. Such aspects of
meaning will not concern us here. Notice though that nothing

in our analysis hinges on the semantic Operation of exhaustivization co-inciding with the meaning of only.
42. Sentence (4)(c) can also be interpreted differently, viz. as
expressing that of the set of boys all members walk, whereas
of other sets, say the.setof girls. or the set of all male

individuals including adults, not all, but at most some

'
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members walk. This is an instance of,a general fact. A term
of_the form only-rdeterminer4-noun may have different.interpretations depending on_what exactly the scepe of'only, which
is an expression that can be combined with expressions from
all kinds of categories, is. Throughout this paper we will
use only only as a termrmodifier, i.e. the scope of only is
always the entire term,

and not_just some part of

it.

All

other readings will be ignored.
A second remark concerning (4)(c) is that some find terms
of the form only every-rnoun'unacceptable. Probably, the
same peOple would prefer constituent answers Such.as the men,
or all men, to an interrogative such as Who wa1k(s)? to the
answer every man. The latter is also taken by some to be
excluded from focus-position, topicalization, and the like.
(Szabolcsi (1981) claims that the corresponding phrases in
Hungarian cannot be subject to semantic focus.) One might
think that the uneasiness felt with onlyyevery CN hassomething to do with pragmatic expectations (see note 41). Only
is taken to indicate that there are less than expected, but
how can one expect more than every? The answer is that one
can. If one expects every boy and at least three girls to

walk, the answer that it are only all the boys (but not

one of the girls) indeed goes contrary to what is expected.
The eXplanation, we think, has to be sought in another
direction.which has to do with the distinction between
singular and plural. See note 47 for some speculations.
According to our intuitions the use of every CN as a con-

stituent answer is beyond reproach. As for its being modified by only, the least we can say is that we've grown
accustomed to it. But, as was remarked above in note 41,
nothing hinges on exhaustivization being expressible by
means of only or not.
43.

It should be borne in mind that quantification, and hence
exhaustivization, nearly always runs over a (very) limited
part of the total domain. The existence of such contextual
restrictions is important in judging the effects of quantification and the like. See also the discussion in G&S 1982,
section 1.5 and 3.4.

44. See section 4, especially note 49.
45. As far as examples

(12)—(16) are concerned, Scha

(in Scha

1983) ends up with results which are equivalent to ours.

But there is an important difference between our approach
and the way in which Scha achieves these results. A proper
name such as John (our example (12)) is considered to be
ambiguous by Scha. Apart from its standard translation
(given in (12)(a)), it is also given a special translation
as a constituent answer, a translation which is equivalent
with our (10)(c). So the result is the same. As a constituent answer John is interpreted exhaustively. But this is
not the result of applying a semantic operation of exhaustivization to the standard interpretation of John, but it is
obtained directly, by making proper names ambiguous. They

have their standard interpretation, and.a special interpretation as constituent answers.
If only proper names were involved, this difference would
not be that important..But, for a start. disjunctions and
conjunctions of prOper names can occur as constituent answers

as well. For a disjunction, sudh as John or nary [our example
(15)). nothing spectacular is going on- Its interpretation
can simply be taken to be the standard disjunction of Scha's
constituent answer translations ofonhn and mary. For a conjunction of proper names occurring as a constituent answer,

such as John and Mary (our example (13)). things are fundamentally different, however. In this case it will not do to
take the standard conjunction of Scha's constituent answer
translations of John and Mary. For the resulting translation

would be [a]:
(a) lP[Vx[P[x}4—rx = j] A Vxl[P{x')++x = 111]]
And the set of sets denoted by (a) is the empty set. In fact,
that things go wrong this way, was already indicated implicit"
ly in the text, when we discussed the examples (9)-(11). It
was indicated there that only a or only 8 is equivalent to
onlyi(e or B), but only<1and only 8 is not equivalent to
only (a and 8). Of the latter two, the first is a contradictory term, and the second is the proper exhaustive interpretation of a conjunctive term a'and 8.
But since Scha lacks a general semantic operation of
exhaustivization, he is forced to compose the constituent
answer interpretation of John and Mary from the constituent
answer interpretations of John and‘Mary respectively. This
is possible, but at a price: the introduction of a special
interpretation of and, i.e. of conjunction, when occurring
in constituent answers. I.e. John and Mary as a constituent
answer has to be derived from the constituent answers John
and Mary by a special conjunction rule for constituent
answers. If a and B are constituent answers translating as
a' and 8' respectively,'unnitheir conjunction a and B trans
lates as (b):
'

(b) Aptaxta-(m Aay'te'm AP= lxl[x(x) vY(x) 1]
In settheoretical terms, a and B denoting sets of sets, this
conjunction corresponds to taking the pairwise union of the
elements (and not, as ordinary conjunction, to taking the
intersection of the sets as such). If we apply (b) to John

and Mary on Scha's special constituent interpretation, the
resulting translation is indeed equivalent to our {13){b}.
where exhaustivization is applied to the standard conjunction
of John and Mary on their standard interpretation.
But not only does Scha need special translations for proper
names as constituent answers and for conjunction of constituv
ent answers, he also.needs special translations for deter-~
miners, such as eVery and‘atn). (The special interpretation
of a(n) must have the effect of normal disjunction of 'exhaus—
tified' elements, and that of every muSt have the effect of
the special constituent answer conjunction of Such elements.)
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And this is not the end. Many other expressions and‘rules
which are involved in the composition of complex.term phrases
will need a special 'constituent answer' counterpart of their
ordinary interpretation.
We believe that these facts.speak for themselves. Provided

that our approach gives equally good results,it is to be preferred
to Schais for being simpler_and theoretically_more sound.
46. This means that exh can be applied to anything that denotes
a set of sets. Thus it has the same kind of variable charac—
ter as such logical expressions as quantifiers, the l-operator, etc.
This will become clear also in sections 3. 2 and 3. 3 where
exh will be used to exhauStify all kinds of other objects
than the sets of sets of individuals it semantically operates
0n here.
47. We must distinguish between two kinds of cases here. First
of all, there are terms which, in order for exhaustivization
to arrive at the proper outcome, should be treated as essentially plural terms. These are discussed in the next section.
Example are at least one_girl, at most John, John or Magy

or both. These terms can bE‘Esed to form Sonstituent answers
from, i.e. answers which can be interpreted as exhaustive
specifications of the extension of some property. {For fur—
ther discussion, see the next section.)

But besides these plural terms, there are others, terms

which seem not to allow for an exhaustive interpretation at
all. Examples of such terms are no man, npt John. Constituent
answers in which these terms surface, cannot be interpreted,
intuitively, as exhaustive Specifications. On the contrary,
they are
inherently non-exhaustive, 'negative' Specifica-r
tions. This intuition is reflected; formally in the fact
that exhaustivization applied to these.terms gives bad
results. It reduces their denotation to the singleton containing the empty set. Hence they should be excluded from
the interrogative-answer rules.
In order to formulate this restriction one would like to
have a semantic chaacterization of this class. Although
intuitively the terms in question form a homogeneous class.
a formal definition is hard to come by. That their exhausti-

vization is {ﬂ} is not a defining characteristic, this

holds for at most John for example too. A term such as the
latter, however, loses this characteristic as soon as we
treat it as a plural term, as we, arguably, should do. So,
the class of terms to be excluded seems to consist of those
monotone decreasing terms for which a plural treatment, a
'group' interpretation, is not possible. That is as close
to a characterization as we can get at this stage. A more
precise one requires a full extension of the apparatus of generalized quantifierI tIheory (see Barwise & Cooper 1981, Zwarts
1981) to plural terms. Some work in this area has been done (see
theIremarks in van Benthem 1983), but much is yet unclear.
The notion of an essentially singular term might also be
used to explain some. intuitions regarding the acceptability
of sudh terms as every boy as constituent answers (see note42).
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48. Problems arise once one.starts treating collective
ditributive)

predicates,

SuCh as gather.

(non-

conspire and the

like. Consider the following examples:
(a)
(b)

The boys gather
John and Bill conspire to gain control over the
vakgroep

(c) Peter and Fred carried the piano up the stairs
In (a) and (b) the property_expressed by the predicate is
ascribed to the boys and John and Bill resPectively as a
gr0up, or as a whole, and not to each of them individually.
In (c) this collective reading is the most plauSible one,
though perhaps not the only possible one.
49.

It should be noted that the term 'group' as it is used here,
is intended to be neutral. I.e. it is not to have any connotations regarding some form of spatio-temporal, or social
homogeneity.

50. For some early discussions see Bennett (1975), Bartsch (1973)
and Hausser (1974). Of recently formulated theories we mention

Link.(1983], and eSpecially Scha (1981]. In these works one

can also find many more examples than the few given in note
48, which show the necessity of a semantic theory of plural.
51. We assume that walk is a distributive predicate! i.e. one
that holds of a group iff it holds of its members. See also
the discussion of the examples (26) and (28) below.
52. This paraphrase of the meaning of At least n girls. as an
answer to the interrogative Who walKTS)? is correct only if
the answer is interpreted exhaustively. Superficially,it looks
as ii the same phrase can also be used to give an explicitly
non-exhaustive answer. But notice that in that case it carries
a distinctively different intonation pattern. (For an interesting theory about intonation as a linguistic phenomenon
with semantic import, see Koene (1984).) Then it.means that
n girls are ones that walk and that maybe others, girls or
boys or what have you, walk as well. As an explicit nonexhaustiveness marker at least is a term-modifier (like'onlyl.
If at least n girls is to be interpreted exhaustively,

at least n is to be taken as a determiner, or quantifier. As
a non-exhaustiveness marker at least can also.be applied to
a proper name for example, as in at least John. If we take
this term as a constituent answer, it is explicitly nonexhaustive, and means that John walks and that, as far as
the speaker knows, others may be walking as well..See also
note 54 in which a similar difference between at'most and
at most n is discussed.

53. Johan van Benthem helped 65 to realise that this cannot be
the whole story. The interpretation (34) of the plural term
at most n girls is, at best, one of theneanings this phrase
has.To see this, observe that according to (34), sentence
(a)

can also be true

in a situation in which,

besides some

group of at most six girls, also a group of, say, seven
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girls gather:
(a) At most six girls gather
For collective predicates, or collectively interpreted
predicates, this seems not to be implausible. If one observes, opening the door of room 26 and piercing through the
heavy smoke, that a group of girls is gathering there, and
that they are at most six; and one further observes, opening
the door of room 27 in which the air is of crystalline
purity, that there seven girls are having a meeting, it seems
one can truthfully say that at most six girls gather and
seven girls gather. To account for this, we need to assign
to the phrase at most n_girls (also) an interpretation which
involves existential quantification over groups. Under this
interpretation, which is meant to be captured by (34),

at most n girls means 'some group of at most n girls‘.

(In

fact, perhaps_this more elaborate phrase is more natural
to use in reporting such observations as described above.)
An interpretation like this one is also needed to account
for the intuitive judgement that sentence (a) is false, or
at least not true, in case no girls gather. To gather is a
property of groups with at least two members. The empty
group cannot be in the set of groups denoted by gather.
Suppose only John and Bill gather, then 'ather denotes the
set containing just the group consisting of John and Bill.
But this set cannot be one of the elements of the set of
sets of groups denoted by at most n girls, if it is inter-

preted as in (34). Each set of groups in the latter has to
contain some group of girls with less that n+1 members, e.g.
the empty group.
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tation like (34) as 933 of the interpretations(by some called
the 'referential' interpretation) such phrases have. It is
needed for collective predicates, and collectively interpreted predicates, and also to obtain the proper exhaustive
interpretation of such phrases when they occur as linguistic
answers.
The interpretation (34) of at most n irls runs parallel
to the interpretations (29) and E30) of'at least n girls
and n girls respectively. They, too, contain existential
quantification over groups. The relevant interpretations
(34), (29) and (30) of these three kinds of terms can be
obtained by composing them as follows. Assuming numerals to
be intersective adjectives, we can give them the Fregean
interpretation (b):

(b) {GllGl==n}, where G ranges oyer groups
At least and at most can then be understood as modifiers
of such adjectives, being interpreted as (c) and (d)
respectively, where N is the interpretation of a numeral:

(c) {G l aG'eN: G' 36}
(d) {GI aG'eu: GSG'}
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The entire termphrases n girls.‘at least n girls, and
at most n girls, are then formed as follows. From the

relevant (modified) numeral a determiner is formed‘by
combining it
with a morphologically empty determiner,
which is interpreted as existential quantification (over
groups). This complex determiner, which, using lambdas,
can be written down as in (e), is then combined with the
plural noun girls, which is interpreted as denoting the
set of all groups of girls, including the empty group:
(e)

AXAYSGIGEIMN) 8: G€X &IG€Y}, where M(N) is the modi—
fied numeral, and x, Y range over sets of groups

Theresulting interpretations of the termphrases are those
given in

(30),

(29)

and

(34).

Besides these interpretations, which are needed for
collective predicates and collectively interpreted predicates, these termphrases also need another interpretation.
This

is most clear in the case of at most n girls.

sentence

(f):

Consider

.....

(f) At most six girls walk in the garden
Interpreting to walk in the garden as a really distributive
predicate, it seems that (f) should come out false in case
there actually happen to be seven girls who are walking in
the garden. Analoqoulsy, given the distribhtive interpreta—
tion of the predicate, (f) should come out true in case
no girls walk in the garden. So, it seems that for at‘most
n girls we also need an interpretation like (9):
(g)

{1: [ VG: 66x: lGngirll in}, where girl is the group
of all girls

This interpretation gives the same results as the standard
singular interpretation of this term. which shows that,as
for as distribituve predicates are concerned, the term
need not be interpreted as semantically plural.
But, as we have seen in the text, the singular interpretation, and hence also this plural interpretation (g),
give wrong results when submitted to exhaustivization.
(Both the Singular interpretation and the 'distributive'

plural interpretation (9) are monotOne decreasing and have
the empty set as their smallest element. The other, 'collective', plural interpretation (34), being in essence an
existentially quantified term, is not monotone decreasing.)
What this points at, is that if the term at most n girls
Surfaces in an answer, thisIforcesIa collective interpretation, even if the predicate in question is distributive. I.e.,

Who wa1k(s)? is answered by such a phrase as if it asks for
a specification of the group (or groups) of.which the members
walk. This is also suggested by the following observation
(which we owe to Johan van Benthem). Suppose we do take the
plural walk in Who walk? distributively. Then it denotes the
set of all subgroups of the group of all walkers. The exhaustive

interpretation of the plural thgee girls is a set of singletons
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each consisting of some group of threeIgirls. It does not contain any subgroups, however. Now suppose that the ones that
walk are three girls. Then the distributive interpretation of
walk is not contained in the exhaustive interpretation of
three girls, which is wrong.
Again, this may be taken to show that even such outright
distributive predicates as walk in the garden should be interpreted collectively in certain interrogative-answer pairs. If
we interpret Who walk in the garden? as indicated above, Viz.

as asking for a specification of the group of all people that

walk in the garden (allowing this specification to consist of
a specification of groups that tegether form the group of all
walkers), things work out alright.
Of course. there is also another way out. One could also
extend the analysis as follows. For singular terms and arbitrary
predicates, and for plural terms and collective, or collecti—
vely interpreted, predicates, the schema of applying the
exhaustive term interpretation to the predicate suffices. For
the case of plural terms and distributively interpreted predicates, one could add, afterexhaustivization, an operation
of 'decollectivization'. First, we exhaustivy the plural term,
interpreted collectively. which results inzaset of sets of
groups. Decollectivizing consist of adding to each set of
groups the group which is their union with all subgroups of
that union. Applying this result to the distributive predi—
cate also gives correct results.
Just like all other remarks made in the text and in other
notes about the analysis of plurality, these, too, should be

interpreted as speculations. The entire area of the semantics
of plurality is one with so many pittfalls, mysteries, and
exciting and depressing surprises, that it would be foolish
to claim to have said anything definitive. The point we want
to make here in connection with linguistic answers, more in
particular their exhaustive interpretation, is just that some
terms have to be given a collective plural interpretation
too. That much can be argued for- also on independent grounds,
and hence is, we take, uncontroversial. Our further aim has been
to indicate, roughly, what this interpretation would have to
look like, in order for exhaustivization to work prOperly.
54.

In fact, this exhaustive interpretation of at'most n girls
is also a possible interpretation of superfiéially the same
term in isolation, i.e. without applying the operation of
exhaustivization to it. In that case the term has a different
intonation pattren. The, we have to consider at most as a
term Imodifier, modifyingn girls, and should not consider the
term to be construéted from the determiner,or quantifier,

at most n and the noun girls. (Cf..what was saidIin note 52
about a similar ambiguity_ of at least n'girls._) As a term
modifier, at most can also be applied to. proper names for
example, to form a term such as at mOSt. John, meaning John
or no-one at all. The meaning of_at meet as a term modifier
is related to the semantic operation of exhaustivization
[and hence to the meaning of_only) in an interesting way.
Whereas John exhaustively interpreted (i.e. interpreted.as

only John) corresponds to the set {{John}}, at most John
corresponds to the set {6:{Johnl}. ROughly speaking, and
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not paying attention to plurality yet, what the interpretation of at most does to the set of sets corresponding to
a term to which it is applied, is, first, to exhaustify it.
thish”rs§9l§§_inis_§ubset of the original set of sets, and,
next, eXpanding this new set by adding all the subsets of
the elements of

(a)

this new set to it.

at-most(a)

Thus we can define:

= AX[3Y[g§hla)(Y)J«Vx[X(x)-9Y(X)]]]

Like exhaustivization and onl , the term modifier at most
requires that the terms to which it is applied are viewed
as semantically plural (even when they are syntactically
singular). At most John, for example, should not simply be

interpreted as the set of sets of individuals {¢({J0hn}}-

Rather, it should be viewed as denoting the set of sets of

groups {{ﬁ}:{[John}}} (where ﬁ stands for the empty group).
This can be argued for as follows. If we were to apply the
semantic operation of exhaustivization (or the semantic

interpretation of only) to the first, the result would be
{6}. But if we were to ap ly it to the second, the result
would be the same set {{d ;{{John]}} again. The latter is

clearly correct, and the former even mere clearly not. The
phrase onlyiat most John might be a funny phrase to use,

but this is because the addition of only to at most John

really is redundant, and not because it would mean the same
as no-one. (Because exhaustivization is part of the interpretation of at most, see (a), only is redundant as.well
in at most only John. Both only at most John and at most

only John simply ssan the saﬁe as‘at most John.)
Notice that there are many more term modifiers.that behave
in the same way as at most. Examples are everydae‘exgggt
and no-one excegt as they occur in termssuch as everyone
exceBt John and no-one except John.
55. This note is a continuation of note 45 in which we discussed
the analysis of exhaustiveness of constituent answers given
in Scha (1983). There we concluded that our approach is to
be preferred, provided it gives equally good results as Scha's.
We had some reason to make this provision. The theory of Scha
has no difficulty

in accounting.for the correct interpreta-

tion of the constituent answer John or Ha;y_of'both (John

and'Mary). Scha can construct.this disjunctive.answer from
the constituent answer John, mary and John and'MaEy. The

I

latter are already interpreted exhauStively, via the lexical
ambiguity g§_pr0per names and_the special conjunction rule.
Ordinary_disjunction is then enough to obtain the Correct
result.
However, this is only one example of.a constituent answer

where Scha comes round without. and where we need,-takingplurality into account.As a matter of fact, at least n girls
and at most n girls need not pose a problem for Scha either.
He can take recourse to his by now familiar strategy and
create a lexical ambiguity for these determiners too. The
required exhaustive interpretation could.just be added to

the standard one. And it looks like that, with some ingenuity,
any example can be dealt with provided one allows oneself
to create lexically ambiguous terms and all kinds of ambiguous
term phrase forming expressions and operations at will.
On our approach, however, no such multiplication of_intere

pretations is needed (and could therefore be excluded, thus
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strengthening; the predictions the theory makes). We do need
to assume that plurality is to be accounted for in the semantic interpretation of terms. But that can be argued for too
on completely independent grounds, and therefore constitutes
no ad-hoc move.
Another relevant observation is the following. We have
noticed that the term modifier only is intimately connected
with the semantic process of exhaustivization. Exhaustivization of constituent answers might perhaps be dealt with by
d01ng it in Scha's way, but that most certainly will.not do
as an interpretation of only. The interpretation of only is
to be given in such a way that it gives correct results when
it is applied to simple and complex terms on their standard
interpretation. Scha’s account of exhaustiveness cannot be
used to deal with the interpretation of only in an intelligible way. Ours can, as soon as plurality is taken into account.
(So, the semantics of only gives yet another reason for
taking plurality seriously.)
And one might add, finally, that only is not the only
case in point. The term modifier at most poses precisely
the same problems,as was argued in note 54.
56. In previous notes, we have already indicated that our approach
to exhaustivization is basically the same as that of Szabolcsi
(1981,1984). From Szabolcsi (1984) we can extract the following alternative definition of 25h:

(a) gig = lPAPIAx{P{a}(x}szta}(AaP)]=
XXIVP'IP(a)(kaXy[P(a)(y)IxP'ta)(y)])-oPF(a)(y)]1]
In fact, this definition is equivalent to definition (36).
The difference is one of form. not one of content. But because
of (a)'s form, we did not succeed in getting a clear picture
of its content. {We suspect that Szabolcsi did uOL succeed
in this either, since she does not give an informal character—
ization of the content of (a), and seems rather embarassed by
its complexity.) We tried to get such a picture by applying
(a) to different examples. In doing so, we came to understand why the different clauses.in the definition are needed,
but still did not arrive at a general picture. It appears
as if Szabolcsi started out with a much simpler definition,
something like (b) (which happens to be equiValent to the“
translation of only we gave in G&S 1976}:

(b) gﬁh = APXPEAXIPla)IX)] = AxtVP'U’taHP)-IoP’(a)(x)]]]
Definition (b) is simpler than (a), but it is.not correct. It
gives intelligible results only when applied to certain kinds
of terms, such as proper names, conjunctions thereof, and
universally quantified terms. For disjunctive terms and existentially quantified ones. e.g., , the results are not correct.

It seems as if Szabolcsi noticed these counterexamples to (b).
and arrived at (a) by adding clauses that avoid them. As we
noted, the result is effective, but not really beautiful.

In checking Szabolcsi's definition (a) by examples, we

also met the problems with plurality discussed in section
3.1.3. We then decided to put aside Szabolcsi's definition
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altogether. We took up the issue by
and to take a new start
starting from the semantic.side, and.first tried.to get a
clear picture of the semantic content of exhaustiv1zation,
only to give it form in a definition afterwards. The results
are reported in the main text. We then had to find out that
the problems with plurality remain, but this time we were
in a better position to locate them and evaluate them. And
that led us to the conclusion that plurality is involved in
. .
an essential way, and should be dealt with as such.

A last step, then, was to conclude that the new definition

we had come up with, and Szabolcsi's, whiéh we had first
rejected, are equivalent.

57. This terminology may easily cause some conquion. Normally,
if something is referred to as being n~place, what is meant
is that it has n open places to be filled by n arguments. For

an n-place term this is different. For all n, including 0,
an n-place term takes only one argument, this argument being
an n-place relation. One could say that being n-place for
terms means that it has the capacity to fill in n-places(of
its one argument) at once.
Notice that, according to (T) an ordinary term phrase, i.e.

an expression of category T1, is defined as S/AB1, and not
as S/IV, as is usual. But since IV = S/E = AB1 (cf. definition
(AB) in section 1), the proper category is assigned after all.
Notice also that, according to (T), a T0 is of category

8/8, the category to which also sentence adverbs belong. To's
areiiiscussed in detail in section 3.3.
58. In note 20 we said the we assumed the last wh-term that is
introduced, to be preposed, and that we made this assumption
for reasons of convenience. The formulation of the rule
(T:T“) is one of them. If we would choose the first wh-term
to be preposed, the order of abstraction in an abstract is

reversed. Then a 2-p1ace sequence such as JohnI Bill would

have to denote the set of
Z-place relations in which Bill
stands to John. We have chosen here for the order which
sounds more natural, but, of course, there is no problem at

all, if, for some reason, one wants the reversed order. So,
no stand is taken here in the issue as to what the adequate
syntactic analysis of multiple wh-complements in English
actually is. Both options can be accomodated.
59. Here we continue our comments on Scha [1983). His analysis
of constituent answers to single constituent interrogatives
can be extended quite easily to multiple constituent interrogatives. His rule for forming n—place terms can be exactly
the sameeusours. But, evidently, it cannot be applied to terms
on their standard interpretation, but has to work on terms
on their special constituent answer interpretation. n—place
constituent answers are formed from simple constituent answers.
Our rule of disjunction and Scha's analogue can be the same,
though. again, on Scha’s approach a proper new n-place constituent answer results only if n-place constituent answers
are taken as input. As was also the case with conjunction of
I
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single constituent answers, Scha needs a difﬁerent,.special
rule of conjunction.for conjunctions of n-place constituent
answers. It will be parallel to the.special.conjunction rule
given in.note 45 in exactly the same way as our rule for
conjoining nuplace sequences (S:CTn)/(T:CTR)_runs parallel
to the ordinary rule.for conjoining ordinary terms.
Further it can be noted that what was said in 45 and 55
about Scha's analysis of single constituent answers applies
in much the same way to his analysis of multiple constituent
answers.
60. In categorial, constituent answer based approaches to inter-

rogatives, such as HauSser's [see Hausser 1977,1983), there

is also a tendency to view'constitent answers to sentential
interrogatives as (being based on) sentence adverbs. But
there is a difference. Since categorial analyses of interrogatives remain at the level of abstracts, so to speak, their
proponents are hesitant to take truth value expressions, i. e.
our ABo's,a
as what corresponds to sentential interrogatives.
Hausser, for example, treats them as a kind of constituent
interrogatives. The constituent in such cases is a sentence
adverb. Thus viewed, sentential interrogatives .
, like
constituent interrogatives, are based on 'real' abstracts,
in this case abstracts in which abstraction takes place.over
the kind of semantic object that sentence adverbs stand for,
i.e. over functions from pr0positions to truth values. Thus,
in Hausser's analysis, the sentential interrogative (a) is

translated into something that in Ty2.looks like (b)
a variable of type f(S/S)):
(a) Does John walk?
(b) AS[S(Aa wa1k(aJ(j)) A[S==Ap p(a)
0A
uu,

J—‘kn
“13

”J- u-a-AH-s‘t-Jvo
i“. yer...
...uguuivc

I
\
‘a,

Aww
HAHAa
CULLCSrvhduu

to

(S is

v S==Apﬁp(a}]}
abstract ion

over

what are called 'sentence modi‘
the possible values of the
latter being restricted to the interpretations of yes and £9

resPectively (see section 3.3.2).
Bauerle,

who discusses several approaches to sentential

interrogatives in Bauerle (1979), characterizes Hausser‘s
approach as an alternative interrogative approach to sentential interrogatives. Hausser's translation restricts the
alternatives to the complete positive answer and the complete
negative answer. This restriction is much too harsh, since,
as we shall see in section 3.3.3., the interrogative (a)
might just as well be answered by'*the constituent answer
If Mary walksy, which is also based on a sentence adverb
(or perhaps more accurately, on an expression that is of
the same category as sentence adverbs), but one that literally does not fit in Hausser's schema. This could be remedied
by taking (c) instead of (b) as translation of (a):

(c) Aststxa wa1k(a){jl)]
But we feel rather sympathetic towards translation (b) since
it tries to capture the unmistakable fact that the pUOPOSitions that John walks and that John does not walk, have a

Special.status as answer to (a). They are the two standard
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complete.semantic answers. On our approach, however, this is
accounted for more effectively.by analyzing (a) as an expression of_category S, expressing a question.which
is a bipartition, i.e. which has two possible semantic answers. At

the same time, we accbunt for the equally unmistakable fact
that (a) has more constituent answers than just yes. and go;
by treating it as being based on a

'degenerate' abstract,

an ABO..That such an A30 is a truth value expression need
not bother‘ug, since on our approach the level of abstracts
is only an intermediate stage in the derivation of the fullblooded, question expressing interrogative.
0n Hausser's approach to (a), in which it is treated as
a kind of alternative interrogative, it seems to be natural
to view (d) as a simple variant of (a):
(d)

Does John walk or not?

But, as Bauerle observes, (a) and (d) are answered in a completely different fashion. The interrogative Id) can not be

answered by a simple'yes. or a simple 22;. It requires full
sentences as answers.
A different, though related, phenomenon is observed by
Bauerle with respect to other types of alternative interrogatives, such as (e):
(e)

Does John walk, or Mary?

Though it looks in several respects like a sentential interrogative, the characteristic answers of (e) are those of a
single constituent interrogative:
(f)

John.
Mary.

Both,
Neither one of them.
B'aiuerle compares

(e) with (g):

(9) Who walks, John or Mary?
The single
answers in
answers as
lyzing (e)
(h)

constituent interrogative (9) allows for all four
(f) too, i.e. it allows for precisely the same
(e). Bauerle praises Hausser‘s approach for anaas (h):

AP[P(la wa1k(aJ) AEF’=AP P(aJIj) vF’=AP P(a}(m)]]

But Bauerle does not seem to notice that it are only the
first two answers in (f) that are allowed for by (h).

We would consider (e) and (9} to be a special kind of

single constituent interrogatives, variants of each other,
which are both derived from an abstract translating as [1)
(i)

lx[[x=j v x=m]

A walk(a)(x}}

Such interrogatives could be characterized as 'single constituent alternative interrogatives'. The sentential alternative
interrogative (d) could be analyzed in a similar fashion. One
might derive (d) from an abstract that translates as (j):

(j) Ap'[[p=1a wa1k(a)(j) v p=la‘lwalk(a)(j)1 A p(a)]
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If the abstract translating as (j) is transformed into an
interrogative by our.standard means, it will express precisely the same question as the simple yes/nOFinterrogative
(a). The.fact that it is derived from a difﬁerent type of
abstract accounts for the fact that it calls for different
kinds of answers: full sentences, expressing propositions,
rather than the simple constituent answers Yes. and No..
In this way we can make a clearcutdistinction.between
simple
sentential interrogatives, such as (a), and alternative
sentential interrogatives, such as (d), in terms of the
syntactic form their answers may take, and at the same time
account for the fact that they express the same question.
[Interestingly enough, (j) is the translation of the final
stage of analysis of both (a) and (d) in Karttunen's approach

(see Karttunen (1975)). Like Hausser, Karttunen treats {a}

and (d) as simple syntactic.variants having the same derivation, and thus also fails to account for the difference in

kind of answers they allow.)
Bauerle, who discusses these kind of phenomena in an
interesting and illuminating way, proposes
a kind of solution to these puzzles which differs from the one outlined
above. The kind of approach he advocates might be characterized as an 'extreme categorial approach'. From such examples
as we discussed above, Bauerle concludes that so called
yes/no-interrogatives are really a kind of constituent inter-

rogatives. In his view, an interrogative such as (a) is a
constituent interrogative, more precisily an alternative
constituent interrogative that offers only one alternative.
He seems to suggest that, in fact, (a) is much like (k):
(k) Who walks, John?
which he considers to be similar to (g), the difference being

”that (k) offers only one alternative, whereas {9} Offﬁrg twoIn our terms, Bauerle's proposal means that where (g) derives
from an abstract that translates as (i),

(k)

derives from an

A81 that translates as (1):
(l)

AxIwalk(a)(x)

A

x =j]

We don't think this view can be considered to be overall
correct. In our opinion, the interrogative (k) corresponds
to something like (m):
(m)

Who walks?

Is John the one who walks?

We believe that our view that (a) and (k) are different
interrogatives, express different questions, is supported
by the following observations. It is true that both (a) and

(k) can be answered positivily simply by Yes. or by (n):
(n) Yes, John.

This would seem to support the supposed equivalence of (a)
and (k). But things are differentzﬂxr negative answers. A
simple No. will not do as an answer to (k), although it is
perfectly
_allright as an answer to (a). Rather, for a negative
answer to (k) something like (0) seems to be required:
(0)

No,

Peter.
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Or some answer like (p):
(p) No, nobody.
If (k)

indeed corresponds to (m), as.we conjectured, and not

to (a),.as Bauerle would have it, this difference could be
explained easily and naturally.

If it is answered by a simple

Yes., the second of the two questions posed by (m) is answered.
And a positive answer.to the

second‘question,

in this case

provides the answer to the first one at the same time. In

the negative case this is different. If the second question
raised by (m) is answered negatively, the first question

remains unanswered. That is why in that case a simple'ﬂgL
is not sufficient, and answers like (0) and (P) are called
for. For these answers net.cnly answer the second question
negatively, they also contain an answer to the first one.
In some situations,.the interrogative (a) is used in
such a way that it callsfor an answer such as (0) or (p) too

(should the answer be negative). This happens if John in (a)
carries emphatic stress, as indicated in (q):
(q)
For (q)

Does JOHN walk?
too, a simple Yes. will suffice, but a simple No.

will not,

at

least not as a complete answer, or so it—EEems.

In our opinion, (q) is best viewed as a simple yes/no-interrogative, and the emphatic stress is to be interpreted as
an indication that at the background, so to speak, i.e.
behind the question that is actually, or literally, posed,
there is another question at stake, being the (constituent)
question who is the one that walks. A negative answer to (q)
answers the question it poses literally, completely, but it
does not provide an answer to this background question,
which, it seems, is ultimately the question One wants an
answer to, if one uses (q). This is why a simple ﬁg; strikes
us as insufficient, and why a further answer seems to be
called for.
61.

In Gazdar (1979) a purely pragmatic explanation is.offered

for the fact that natural language disjunctions, which are
semantically inclusive, are interpreted exclusively. However

in order to obtain this result Gazdar has to call to aid
a much too strong version of the maxim of Quantity. Gazdar
deals with Quantity by means of two independent mechanisms.
One gives rise to so-called 'scalar implicatures'. A scalar
implicature of a disjunction ¢‘vw is that the speaker knows
that it is not the case that ¢zxy. And.a.second implicature
that can be obtained, is that the speaker does not know
whether ¢ and does not know whether w. Together,
these two
implicatures have the effect of turning an ordinary disjunction in an exclusive one. Though Gazdar obtains the two by
means of two mechanisms, the effects they have are related.
It holds that ¢.«w, ¢r and w-are all logically stronger than
¢\vw. Other things being equal: Quantity implies that logically stronger.sentenCes are to be preferred. The correct
formulation oleuantity.would have to.state this in a.general
way. It is eaSy to see that‘such a formulation would give
rise, in the case of ¢\/¢, to the implicatures TKstozxw),
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'7K3{¢), and'WKB (w).

Since at the same time Quality requires

Ks[¢\lw),. both'1K5[1¢) and'TKS(7¢) can be derived as well.
The. funny thing is that Gazdar' 5 two mechanisms,. which
are both related to Quantity, have different effects. Gazdar' s

scalar implicature reads K511¢I\W), rather than'1K5(¢I\¢)

He offers not motivation whatsoever for the curious fact that
one part of his formulation of quantity implicatures has a
much stronger effect..than another. And in.fact, it is easy
to see that the strong scalar implicatures lead to absurd
consequences.

For example, it will be implicatures. of the

sentence Someone walks that Ks'WJohn walks, K TBill walks,
and so on for all the individuals in the domain of discourse.
But- that means that it will be a scalar implicature of
Someone walks that the speaker knows that no-one does.
Unless one is prepared to accept this kind of absurdity,
it seems that no formulation of the Maxim of Quantity.is
possible that will give rise to an exclusiveness implicature
for disjunctions. On the contrary, a correct formulation of

Quantity will give rise to the implicature that'7K§0bV m),

using V to stand for exclusive disjunction. And this for the
simple reason that ¢17w is logically stronger than
¢vw.
Our‘interrogative' approach to the matter, which hinges on
exhaustiveness, and relates the exclusive interpretation to

a particular kind of use of disjunction in a particular kind
of context, offers a far better explanation for the phenomenon in question, than Gazdar's ad-hoc pragmatic approach.

62. This fact is pretty obvious,
or so one would think. It is
fOre, that often the problem
is paid due attention to, as

and can hardly escape attention,
rather suprising to notice, thereis not even mentioned. And if it
for example in Hoepelman (1981)

and Bauerle (1979), the problem is simply put aside by refuSing

tu
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anu ?_10
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SCEGI‘1oiC
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interpretation

they

are

entitled to. It may sound interesting to hear it be declared
that "I agree with Bauerle (19?9, p. 68~
~69) that "yes" and
”no“ are not to be taken as answers, but as ”discourse elements that relate the answer to the question in some way or
other"." (Hoepelman,1981,224), but this is mere rethoric,
and does not solve anything if it does not come along with
a clearcut analysis of such 'discourse elements'. Intuitively,
XEE and no are answers, and it is quite clear what their
meaning is. (For if they are not, what then exactly are they
supposed to relate when they are offered as resPOnses 'on

their own'?) To be sure, the semantic analysis of yes and no

has its problems, but a solution of them cannot be had by—
simply throwing away what seems to be at least part of the
truth, and replacing it by vacuous promises.
63.

In various languages different lexical elements are available to do the job, such as the Dutch aand jewel, the German
j_Iand doch ,Ithe Frence oui and si, an the old English

yg_ and—
es. See also Hoepelman (1981) and Bauerle (1979)
and the.r

erences cited in the latter.
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64.

In Hoepelman (1981).an extensive discussion of negative interrogatives.and other puzzles can be found. Although his in-

formal description of the difference between positive and
negative interrogatives and their answers.seems to.be akin
to ours, his way of dealing with the phenomenon is quite
different. Whereas we say that a positive.and a negative
interrogative express the same question, Hoepelman considers
them to express difﬁerent questions, i;e. he treats them as
being semantically different.
According to Hoepelman, interrogatives denote truth-values.

Of these he has fout,.and he uses a fourrvalued'logic based
on them to analyze interrogatives. The system Hoepelman ends
up with allows one to do some interesting calculations. Yet
his approach does not appeal to us at all. It lacks an intuitive
basis and it mixes up semantics and pragmatics in an intolerable way. Hoepelman considers an interrogative ?p to be
'true' iff the truth value of p is indeterminate. So, accord~
ing to Hoepelman, ?p is to mean something like 'p is the
question', or 'it is the question whether.p'. Obviously then,
'truth values' are not really truth values, but rather some
kind of epistemic values. As we said, Hoepelman distinguishes
four of these. The maximum value seems to mean something like
having the information that.p is the case, and the minimum
value something like having the the information that p is
not the case. Instead of one middle value, meaning something
like p being indeterminate as far as the information goes,
Hoepelman distinguishes two. In both cases the epistemic
value is indeterminate. They are distinguished in that the
middle value which is closest to the maximum value indicates that
one expects the answer to be a positive one, whereas the
other middle value, which is closes to the minimum, indicates
that one has negative expectations.
The latter distinction is meant to explain the difference
between positive and negative interrogatives. A positive
interrogative is 'true' if one does not know the answer, but
expects it to be positive. And the negative interrogative
is 'true' if one does not know the answer, but expects it
to be negative. In all other cases, interrogatives are 'false',
i.e. they are assigned the minimum value.
One question that, of course, immediately comes to mind
is whether four values is enough. It seems perfectly possible
to have a question without having any expectations as to
whether the answer to it will be positive or negative. But
such a situation is not allowed for by Hoepelman's system.
As we argued in the text, we believe that the straightforward
interrogative, the positive, 'unmarked' case, correspondSto
this situation. If one has positive or negative expectations,
these need to be marked, in the interrogative, or otherwise.

It is clear that Hoepelman's system mixes up semantics

and pragmatics. Truth and falsity of interrogatives is really
nothing but correctness and incorrectness of (a certain form
of) questioning. But correctness is purely a pragmatic notion.
and nothing seems to.be gained by blurring the distinction
between semantics and pragmatics.
In support of his view Hoepelman notes that many languages
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have two-different.versions of

'yes' and.’no'.(see.also note

63). Since 2-+2.= 4,.this matches nicely with the four.va1ues
in his.system.

(But.since'2-+2 #'5,-it does.not match nicely

with the.five situations one should distinguish, once one

starts distinguishing the way Hoepelman does.) Both versions
of 'yes' bring the questioner from the indeterminate state
into the maximally positive one. One version is reserved for
the case in which the questioner has positive expectaiions
and the other for the case in which his expectations are
negative (except in languages like Icelandic in.which one
can say “Yes, we have.no bananas.“) The.two versions of ‘no‘
are distinguished analogously.
'
we believe that the.same phenomena can be captured in our
approach quite as easily. We think it is an advantage that
we do not have to takerecourse to a formal system that mixes
up purely semantic objects and semantic notions (truth, truth
conditions, entailment} with purely pragmatic ones (information of language users, their expectations,'correctness
conditions). The semantic interpretation we assign to interrogatives is more standard, can be linked up with the standard semantics of indicatives without effort, and deals with
notions like entailment between interrogatives, and other
logical relations between interrogatives and indicatives

in an adequate and intuitively satisfying way (see G&S 1984a).
Linking this semantic theory with a pragmatic one meets with
little problems, be it that such niceties as expectations of
language users are not yet.dea1t with formally. But we think
this line of thought is promising, and is to be preferred

to Hoepelman’s approach which, though formal, lacESan intuitive basis.

65. Pragmatic considerations come in once we view questionanswering as a processof information exchange. Exchanging
information is a game played by at least two persons. A full
description of the game, its rules and its strategies should
take into account.not only the information of the questioner,
but also that of the addressee. And
equally important is
the information they have about each other's information.
The addressee will give an answer based on what he believes
to know. In communicating this information he has to put it
into words. In.doing this, he has to anticipate on the interpretation the questioner may give to his words. He will try
to formulate his answer in such a way that as far as his
information about the information of the questioner goes,
he stands the best chance to fill in the gap in the information of the questioner which is indicated by her question.
Part of what is involved in this was discussed in sections
8 and 9 of G&S 1984a. See also the remarks in G&S 1984c,
section 2.2.3.
66. The notions of answerhood defined here are not exactly the
same as those introduced in G&S 1984a, and they are not always defined in precisely the same way. In the earlier paper
the emphasis lies on pragmatic notions of answerhood. Here
we start from semantic notions. For each pragmatic notion in
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G&S 1984a, we here introduce its semantic ceunterpart. But
nothing really new is introduced that way, Semantic notions
of answerhood are_ju3t the.limits of the corresponding
pragmatic notions. The latter are defined.with respect to an
information set, a subset of the set of indices. In case the
information set equals the set.of indices, ire. in_case it
contains no information at all, the pragmatic notions
'
collapse into the semantic ones.
In this paper we_will not repeat the explanations given
in our earlier paper in any detail. Though.we use.slightly
different notions and.formulations here at some points, we
trust the reader will have no difficulty in tracing back
their counterparts and accompanying explanations and exam*,
ples in Gas 1984a.

67. The only exception is the tautologous question, expressed
by both the interrogative Is it true that it rains or does
not rain? and Is it'true that it rains and does not rain?
Such interrogatives do not have two, but only one semantic
answer. The linguistic answer Yes. to.the first, and the

answer £9; to the second, both express the tautology. The
partition corresponding to the tautologous question has only
one element, the tautology. So, the partition the tautologous

question makes on I is {I}.
68. This definition, and other to follow, have to be stated
relative to a frame, or to a model. We will not bother about
this, since in the present context it would be a mere formality to do so.
69. There is one exception to this rule. The complete answer to
the tautologous question is not a partial one as well. Since
a +autnIngous question has only one possible semantic answer,
it cannot be answered partially. It takes at least two possible semantic answer if a proposition is to exclude one possi~
ble semantic answer and be compatible with at least one.
It can further be noticed that though in general not every
partial answer is a complete one at the same time, this does

hold for partial answers to yes/no—questions, since these

have only two possible
ions are thus not open
allow for another kind
in Gas 1984a section 7

semantic answers. Though yes/no-questto really partial answers, they do
of non-complete answers,.referred to
as 'indirect' answers.

70. This notion of the partial answergto a question givenby a
proposition which gives a partial answer to it, was lacking
in Gas 1984a. It proves to be quite handy in a.definition of
notions of true answers, as Theo Janssen predicted.
71. This remarkable fact was given due attention in G&S 1984a
setion 5. See also section 4.2. below, especially the pair
of examples (18)and (19).
72. Problematic cases are terms such as no man, at most n men,

John or {John'and Mary). On their standard treatment, which
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does not take plurality into account, these.terms come out
as definite terms under.definition.(101..This is.wrong, but
does not mark a defect of the definition, but is due to the
shortcomings of the.standard way of treating terms. This is
borne out by the fact that, once semantic plurality is taken
into account, these terms indeed do come out as being indefi-

nite. As we saw in section 3. 1. 3., a term such as John or
(John and Mary) will then no longer correspond to a set of

sets of individuals, having

the set

{John, Mary} as its

unique smallest element (as the standard treatment has it],
but rather will be treated as a set of sets of groups,

having two smallest elements, the set '{[John]} and
{[John,Mary]}.

the set

73. There is no need for a similar notion of semi-exhaustiveness.
According to definition (8) of exhaustiveness, if a term
is exhaustive, it remains so if it is extended with a non—
restrictive relative clause.
74. It need not be a surprise that exhaustiveness is involved in
all four notions of answerhood which are dealt with here. In
this paper we only discuss mention-all questions.and their
answers, which are inherently exhaustive. we feel justified
in restricting ourselves this way, since we believe exhaustive
questions to be basic and mention-some questions largely to
be a pragmatic phenomenon. (This latter view we defend with
a little more doubt. See G&S 1984b for an extensive discussion

of the matter.) It can be noticed, however, that if one drops

the preperty of exhaustiveness in
our statements (12], (17),
(22) and (23), we do arrive at precisley the corresponding
facts concerning connections between properties of terms and
mention-some notions of answerhood. To give just one example,
a rigid and definite term will give rise to a semantic mentionsome answer to a question.

Taking both mention-all and mentionssome answers into account
shows most clearly that the essential property of terms that
is involved in guaranteeing semantic answerhood is that of
rigidity. It is the one and only property that pops up in
any connection between properties of terms and notions of
answerhood.
75. THUS in a Court Reom examination the interrogator and the
witness share a lot of information, information which is
often sufficient to guarantee the communicative succes of
what are semantically indefinite answers. 50, if the D}AC'J
asks ”And.who agreed to buy the jewellery you were to steal?",
an answer such as "Well, you know, the guy we talked about
last time", or “The same man who always fences for me”, will
not do, even though the D.A. may know perfectly well who the
individual that is meant, is, and thus indeed has his question
answered. Instead, he will proceed to elicit a semantic
identification, saying e.g. "You mean.mr. So~and-so?".
This is perfectly understandable if we realize what is
going on in this particular type of question-answering. The
D.A. is not asking questions as a private person, with all
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the information he has.as a private'person,;but.he is asking
them on behalf of, as if_he were, the entire community.

(A

criminal trial, in many_cOuntries, is a case of_the State,
or the Crown, or the People versus the acCuSed.) So the

answers are directed to the community, and not to the D.A.
personally. This means that they shOuld be.satisfactory for
the members of the community, and hence that.they may assume
only as much information as being available as every member
of the community is.. assumed to have..C1early,semantically
rigid answers fulfill this requirement best. (Of course,
what is semantically rigid: or what is assumed to be for
ideological reasons, may differ from society to society, or
from one socia1.context to another, What is said here, should,
therefore, be taken asa description afageneral mechanism, not
an actual situatiOn. }

QUiz-situations, too, provide excellent examples of situations in which a semantically rigid answer is called for,
even in case the respondent is able to come up with an answer
that is complete and true, given the information available,
but that is not semantically rigid. Thus, a true description
will never be accepted as an answer to a 'Who won the suchand-such then-and—then' -question. Only a name will do. The
explanation for this is not the same as for the Court Room
case. Here, it seems that quiz—question do not ask for information at all (they do not really test the knowledge of the
candidate). If one candidate is able to come up with the
right name, although he evidently has absolutely no idea as
to who the referent of the name is, and another candidate
knows just about everything there is to know, except the one
thing that is needed in that situation, the name, then still
the answer the first candidate gives will be accepted as the
'right' answer, and the answer of the second will not [though
SOHIeLii'I'IeS

L116: quiz—master Will be

as if it were a good answer). See
some other remarks.

sympathetic and count

also G&S 1982b

it

for

76. The special role of standard answers in ordinary communicative situations, or rather the comparative notion of one
answer being more standard than another, is.discussed in some
more detail in sections 8 and 9 of G&S 1984a, and in appendix
2 of the'present paper.
77. An information set Jx i CI, represents the information of a
speech participant xx at an index i. In the text the subscripts
x and i are suppressed. The indices j €J are the indices compatible with the information x has at 1. Each j 6J could be
the actual index as far as the information of x goes. So, the
more information x has, the smaller J will be. The requirement that J be non-empty is the rquirement that the information of x be consistent. It is the only requirement that is
being imposed on information sets here [since it is the only
one we need for our present purposes). Many more could, and
should be made to obtain a notion that is overall satisfactory. Also, it should be noted that we do not require that
i be an element of Jx,i- This would require the information to
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be completely true. So, if we talk.about information, we talk
about belief, and not about knowledge. In G&S 19842bcth
belief sets (d0xastic.sets} and knowledge.sets [epistemic
sets) are taken into consideration.

We only consider information x has about/at the actual

index, and we only consider factual information, i.e.
information about the.world aS such, and not information
about the information of other speech.participants. For our
present purposes incorporating such aspects would only
complicate matters unnecessarily. Linguistic information,
i.e. information about the meanings of expressions of the

language is assumed to be fully incorporated in any information set. A-speech participant may be in doubt about the
facts, but not about the meanings. Within the present frame-

work it is a consequence of this assumption that if an inten—
sion is a constant function, i.e. in case we are dealing
with a rigid.designator,

a speech participant cannot fail to

know the denotation of such an expression. This unfortunate
property of the framework can be dealt with (see note 33,

and some of the notes yet to follow), but we will not do so

here, since it would only introduce unnecessary complications. For other relevant issues, see G&S 1981, and Landman
(1984).
78. Clearly, I/Q and J/Q are related to each other.
the partition Q makes on I is preserved in J:

In particular,

ver/QBYel/Q: XEY. See also G&A 1984a, section3.

79. .This is not a straightforward paraphrase of defintion [25),
but it is completely in accordance with it. The paraphrase
is stated in terms of adding a proposition to an information
set, i.e. in terms of updating J with new information. This
is, of course, a quite natural way of looking at what happens
when a prOposition is offered as an answer. In G&S 1984a
the various pragmatic notions of answerhood are.defined
using this notion. For our present purposes it is more economic to define answerhood without introducing the notion of
update.

Notice that we do not need to require that PrlJ f G,

since P nJEJ/Q guarantees this.

Since J 75

¢, ﬁgJ/Q.

80. There is one exception to this. According to the semantic
definitions, a proposition can be or give an answer to the
tautologous question. If we take J equal to I, the pragmatic
definitions do not cover this exceptional case, since all
these definitions have as precondition that Q be a question
in J. For no
set JEEI will the tautologous question be a
question in J.

81. This peculiar fact is given due attention in Gas 1984a,
section 5. We will meet an example in section 4.4 below,
example (38).

432
82.

In appendix 2 we will also meet the more direct pragmatic
analogue of the notion of the semantic answer to Q given by
P. This notion is that of the pragmatic answer to Q _given

by p in J, defined as U{P' IP' €J/Q & P' nan 7‘ (3}. This

notion will prove to be convenient in making a comparative
evaluation of pragmatic answers.
83.

In appendix 1 we will.show that the notions of pragmatic
rigidness and pragmatic definiteness can also be used to
define the pragmatic distinction between the Specific and
the non~Specific use of terms, as it was disCuSsed in
G&S 1981.

B4. The fact that your father contains an indexical does not
really matter in this example.
85. This example was discussed in section 6.3. of G&S 1982. At
the time we thought that in order to be able to cope with
answers

such as the one in

(38),

one would need a refinement

of one's semantics. We found such examples of answers to be
problematic cases for a semantics of interrogatives based on
the semantics of wh-complements we had developed in that
paper. The mistake we made there, was to think that answerhood is an overall semantic notion. The example poses no
problem at all as soon it is acknowledged that answerhood

is first and foremost a pragmatic notion. '

86. The notion of pragmatic rigidness of definite description is
related to what is referred to as their referential (in
distinction of their attributive) use. See appendix 1.
This

is true nnlv if there

15

just one elderlv ladv wearing

glasses among the staff. But even in case there are more than
one, the answer in [40) could be a complete answer. This would
happen in case there is only one such lady in the shoedepartment, even though there are others in other departments
to which the description the customer uses applies as well.
In this case the fact that a complete answer results, not
only depends on the pragmatic interpretation of the term as
such, but also on the pragmatic interpretation of the interrogative. It asks for an identification of a person who served the customer when he bought boots, so only persons who
are working in the shoe~department are possible candidates.
(Cf. with what is said in appendix 1 about the specific use
of indefinite descriptions. There too both pragmatic pr0perties of the term and the context of the sentence in which
it occurs, are relevant.)
88. This fact is intimately related to what is said in appendix 1
about the specific use of terms.
89. A definite description might even give rise to a better answer
than a proper name. This will happen in case the questioner
does know who the referent of the description is, but not who
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the referent of_the proper name is. Howevet, since we assume
here that proper names are.rigid designators;Suohza situation
cannot occur in the framework we use. If a name is a rigid
designator it belongs to the linguistic knowledge of all
speech participants to know its referent.
Even within possible world semantics there are.various
ways to do things bettet, without giving up-completely the
rigid designator view.of proper names,.which, after all,
seems quite firmly established. One way to do this, which
uses
rather orthodox means, is to add a non-universal accessibility relation to the model. One can then introduce a
more restricted notion of being a rigid designatot, e.g.
defining a. to be rigid iff for i andjthat are related by
this relation it holds that the denotation of a in i'is the
same as in j. Without further changes it then becomes possible not to know who the referent of a rigid designator is,
even when one does know (does have the linguistic knowledge)
that it is a rigid designator.(See also G&S 1982b
for a more extensive discussion and a different kind of
perspective on this issue.)
90.

Contrary1x>what is suggested in Scha (1983, page 15, referring to G&S 1982), our theory of answerhood in no way depends
on the availability of semantically.rigid answers at.all. If
a language lacks rigid designators. or if they are lacking
for particular domains of discourse (which is more than
likely, see also G&S 1982b,
. ), this only means that
it is more difficult, in some cases perhaps impossible, to
formulate an answer linguistically,
in words, that gives
a semantic answer (but there are other means too, of course).
This in no way denies that semantic answerhood exists as a
semantic relation, i.e. as a relation between model theoretic
- 5°54..n
n"
L'
J-k
’
.
entities.
our
pragmatic
theory explains
why
even for such a
language, or for such domains of discourse, effective questionanswering is possible.
Semantic answers function as a kind
of 'norm', so to speak, as an ideal one strives for in answering situations, but nothing dramatically happens if this ideal
can't be reached. More in particular, it does not mean that
effective and complete communication cannot be achieved. (See
also sections.8 and 9 of Gas 1984a, and appendix 2 of this
paper, for a further explanation of the normative role of
standard semantic answers.)

91. Our formulation here,_and elsewhere in this section, might
suggest that we believe that there is a sharp dividing line
between factual and linguistic information. This.we certainly do not believe. Although we do not make this explicit in

the text, we use the notion 'factual information' in a kind

of technical sense, and the same holds for its counterpart
'linguistio information'. As tehhnical notions,.they only
make sense relative to some model, or some class of models.
By linguistic knowledqe we mean all information that is

build into the model, or is expressed in restrictionsthat

are laid down in meaning postulates and the like. What is
true throughout the model, or class of models, will be true
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in any information set, given the way.we construct them here.
Such truths constitute the linguistic knowledge,.in the
1
technical sense, with respect to that (class of) mode1(s}.
All truths in an information set over and above these analytical truths, c0nstitute factual information, again in the
technical sense.
So, within a certain model, or class of models, there is
a sharp division between linguistic truth and. factual truth,
but it should be borne in mind that there are only few
a priori reasons which force a decision as to what kind of
information one should build into the model and.what not.
In that sense, we believe, there is no sharp division
between linguistic and factual information. (This line of
thinking seems to agree with that of Johnson-Laird (1982)
and Partee (1982).)
92. Partial pragmatic answers to yes/no-questions are not possible according to our definitions (see also note 69].
case the questioner has neither the information that Mary
comes, nor the information that she does not come, and at
the same time does not consider it impossible that my coming
to the party depends on Mary's coming, the answer constitutes
what we call an 'indirect' answer. Such an answer does not
give a definite yes or a definite no, but it helps the

questioner in this sense that it gives him a 'new' way of
getting answers via the answer to another question. Given
the answer If Mary comes. in the situation just sketched,
he may get an answer to his original question through an
answer to the question whether Mary is coming. For further
discussion of

indirect answers,

see G&S

1984a,

section 7.

93. This holds for the exhaustiveness of answers to constituent
interrogatives more C1ear1y than it does for the exhaustiveness of answers to sentential interrogatives. As for the
latter, they do not, at least not in any intuitive sense
of the word ask fer a specification of, .a list of. items.
Still, as we have seen in section 3. 3. 3 and section 4. S,
exhaustiveness is all important in the latter oase.as well.
This casts some doubt on the reliability of the intuition
that exhaustiveness is a pragmatic phenomenon.
94. See also the discussion in note 61. about the impossibility of
giving a purely pragmatic account of the fact the natural
language disjunctions are sometimes interpreted as exclusive
disjunctions.
95.

In Grice {1975] the Maxim of Manner contains the.submaxim
"Avoid ambiguity". This should not, of course, be taken to
say that one may only use sentences which are completely semanti—
Cally unambiguous. For such sentences hardly exist, and those
that do, are almost always very complicated and prolific
structures. Rather, we think we must take this. submaxim to
require something less.stringent, and.the observation made
in the text may help to explain why this requirement may
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be less stringent than it looks at first sight. Also it may
be of_some help to account for existence-preSuppositions of
negative.sentences containing definite descriptions.
96. The pragmatic distinction between specific and non-specific
use,

as

it

is discussed and defined in G&S 1981,

is

intimate-

ly related to the distinction between speaker’s reference
and semantic reference,.as it is drawn by Kripke in Kripke
(1979).
97.

See Donnellan

(1966], and the discussion in'Kripke (1979).

98.

In G&S 1984a a less general fact was stated, viz. (24)
restricted to epistemic.sets. As we see here, this restrict—
ion is not necesssary. The only restriction that is made is
that P1 and P2 are compatible in J.
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1.

Introduction

In the literature there has been some discussion of certain
types of interrogative sentences which (seem to)

allow for

more than one complete and true semantic answer. This paper
will be concerned mainly with the issue whether such interroqatives can be accommodated in keeping with the principles
underlying the theory of interrogatives and answers we develop-

ed in earlier papers.1
The main features of our approach such as are relevant to
the contents of this paper, can be summarized as follows. An
interrogative sentence denotes a proposition, and its denot—
ation at a certain index is the proposition that an indicative
sentence should express if it is to constitute a complete and
true senantic answer to that interroqative at that index.
The denotation of an interrogative being a proposition, its
sense

(meaning)

is a propositional concept , a relation between

indices. The relation expressed by an interrogative is an equivalence relation, and is called a question.
syntactically, interrogatives are derived from n-place
abstracts, which express n-place relations. The corresponding
semantic Operation turns such a relation into a pr0position,
being the equivalence class of indices at which the extension
of this relation is the same as at the actual index.
An n-place abstract is derived from an

(n-1)-p1ace one by

introducing a wh-phrase. Semantically, this operation is

restricted_l—abstraction.
A11 characteristic linguistic answers, both constituent
(short)

and sentential

(long)

ones, express propositions.

Syn-

tactically,they are derived from the abstract underlying the
interrogative and a constituent.
443

The corre6ponding

semantic
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operation consists in_giving the constituent an exhaustive
interpretation and then forming a proposition from it and the
relation expressed by the abstract.
Semantic notions of answerhood are defined as relations
between‘prOpositionsrexpressedkuranswers,

and questions,

ex-

pressed by interrogatives. Analogous pragmatic notions are
obtained by relativizing to information sets.
In principle, wh-complements are given the same semantic
interpretation as the corresponding interrogatives. Being
proposition denoting expressions, they are taken to belong to
the same major syntactic category as other types of complements.
Complement embedding verbs are distinguished in extensional
ones, such aS'Eggw, which operate on the preposition denoted
by a complement, and intensional ones, such as wonder, which
take the sense of a complement as argument.
To the theory of interrogatives and answers characterized
by these features, we will refer as the core theory. The
central concept in this theory is that of a question. As we
saw above, a question is a function that assigns to every index
a unique proposition, which is the complete and true semantic
answer at that index.

In view of this characteristic, one might

wonder whether the core theory is able to deal with interrogatives which allow for more than one such answer.
As the term ’core theory' indicates, it is our OpiniOn that
this theory can be extended in a natural and elegant way to
cope with these interrogatives, without giving up any of its
basic features. More in particular, the notion of a question
will be seen to be the central important notion for the analysis
of Such interrogatives as well.
In section 2, we will discuss, rather extensively but informally, the various phenomena to be accounted for. we distinguish
three kindsxxfreadings, pair—list readings, choice readings,and
mention-some interpretations.
are two sides of one coin,

It is argued that the first two

and hence are to be accounted for

uniformly. Mention-some interpretations are a different phenom—

enon, the status of which, semantic or pragmatic, remains a
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matter of dispute. It is also atgued that pair-list readings

and choice readings of interrogatives are closely connected
with conjunction and disjunction of interrogatives.

Section 3, therefore, starts out with diSCUSSing general
rules<xfcoordination, and of quantification and entailment.
In terms of these, various propositional theories of interrogatives, among these the theory of Karttunen, the core theory,
and the theory of Bennett and Belnap, are confronted with the
data. The conclusion of this discussion is that neither of
these theories accounts for all the facts observed in section
2, and that those of Karttunen and of Bennett and Belnap do
not allow for standard rules of coordination, entailment and
quantification.
The core theory does, and it is argued in section 4 that a
simple extension of it will account for the phenomena under
discussion in an elegant way. The extension that is needed,
which involves lifting interrogatives to a higher level of

analysis, is just another instance of-a general strategy
employed in Montague grammar for dealing with coordination.
Section 5

is devoted to a discussion of mention-some

interrogatives. The pros and cons of a semantic and of a pragmatic approach are discussed: and the semantic treatment within the extended version of the core theory is worked out in
detail.
The final section is devoted to a short outline of the
principles underlying a more flexible approach to Montague
grammar. The extended core theory

vnumﬁi

is developed in this

paper within standard Montague grammar, fits in neatly with
this more flexible approach as it is currently being discussed.

2.

Some Ehenomena

2.1.

Pair-list readings of interrogatives

Among the three kinds of phenomena we will discuss in this
paper,

so-called 'pair-list’ readings of interrogatives are

perhaps the ones which are best understood.2 A standard example of an interrogative which has such a reading is
(1]

(1):

Which student was recommended by each professor?

Interrogative

(1)

It can express

is generally acknowledged to be ambiguous.

(at least)

two different questions,

over are of a different kind. On one reading (1}
answer such as
(2)1a]
(bl
(31(a]

which more-

asks for an

(2), on the other for an answer such as (3]:3

John.
John was recommended by each professor.
Professor Jones, Bill; professor Williams, Mary;
and professor Peters, John.

(b)

Professor Jones recommended Bill, professor Williams
recommended Mary, and professor Peters recommended
John.

The difference between these two readings of (1)
further clarification.

will need no

Intuitively, the source of the ambi—

guity is the relative scope of the wh-phrase which student
and the term each professor. On the first reading, the one
which calls for such answers as (2], the wh—phrase has wider
scope, whereas on the second reading, on which answers of the
type of

(3]

are elicited, it is the term each professor which
446
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has widest scope.
It is important to observe that on its second reading,
judged from the way in which it is answered, the interrogative

(1)

seems to behave like a two—constituent interrogative,

even though it contains only one wh-phrase. Answers like

(3)

give a list of pairs of individuals. They specify the exten—
sion of a relation, rather than the extension of a property
(as do answers such as
rogative

(1)

(2)). So, it seems that the inter-

on its second reading is equivalent to the

explicitly two—constituent interrogative

(4):

(4) Which professor recommended which student?

This ambiguity of interrogatives such as

(1)

is also exhibited

by sentences in which the corresponding wh-complements occur
enbedded under verbs such as know or wonder. Consider

(5)

and

(6):
(5)

John knows which student was recommended by each
professor

(6) John wonders which student was recommended by each
?vn‘occnv
-v-vwwv-

In fact, whereas the interrogative
sentences

(5)

and

The first reading of
answer like

(2)

(l)

is two ways ambiguous,

(6) have three distinct readings.
(5)

is the one on which John knows an

to the question expressed by the corresPOnding,

first reading of

(1). In other words, on this reading,

(5)

says

that John knows which student is such that he or she was recom—
mended by each and every professor. I.e. John knows what the
extension of the.property of having been recommended by every
professor is.
Similarly,

(6)

on its first reading means that John Wants

to know an answer like

(2)

to the question expressed by

(1) on

its first reading, implying that John doesn't know that answer
yet.

I.e.

(6) on its first reading implies the negation of

on its first reading.

(5)
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The second reading of

(5)

is the one on which it expresses

that John knows an answer like

(3)

to

(l)

its pair-list reading. 0r, equivalently,

on its second, i.e.
that John knows the

answer to the two—constituent interrogative

(4). And (6}

on

its second reading means that John wants to know an answer to
the question expressed by (1)
reading. Again,
of

(5)

on its second, its pair—list

(6) on its second reading implies the negation

on its second reading.

Besides these two readings, which stem from the ambiguity

of. (1), (5) and (6) have a third reading.4'Let us start with
(6)

this time. On its third reading it says that for each

professor it holds that John wants to know which student was
recommended by him or her. On this reading,

(6)

implies

(7),

whereas on its second reading it implies (8):
(7)

For no professor, John knows which student he or she

(8)

Not for all professors, John knows which student he or

recommended.

she recommended

The difference is

again one of scope.

In sentence

{6)

there

are three scope bearing elements: the wh-phrase which student,

the term each professor, and the intensional verb wgnggg. On
the first two readings of (6), the wh-phrase and the term are
both inside the scope of wonder. These two readings are analogous to the two readings of the corresponding interrogative

(1).

0n the third reading, the term each prefessor has wide sc0pe
over both the wh-phrase and the verb EQEQEE‘
Let us now consider sentence

(5). For this sentence, too,

three different readings can be distinguished. However, in

this case, the facts that can be obserVed are slightly different. On its third reading,

(5)

states that for every individual

which in fact is a professor, John knows which student was recommended by that individual. As such,

this is not sufficient

to guarantee that John knows the answer to (1} on its pair—list
reading, which is required for
reading.

(5)

to be true on its second

To know the answer to (1)

on its pairwlist reading
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is the same as knowing the answer to

(4). It is to know the

extension of the recommend-relation restricted to professors
and students respectively. So,
lent to

(5) on this reading is equiva-

(9):

{9) John knows which professor recommended which student
As we have argued elsewhere, this involves a certain amount
of de dicto knowledge? Of the professors involved,
hence

(9), and

(5) on its pair—list reading, requires that John is

aware of them being professors. The third reading.of

(5)

differs from the pair-list one exactly is this reSpect. In
this case the restriction to professors is made from outside
so to speak. On this reading, the term evetyyprofessor has
wide scope over 5523, and in this case [5)

is true iff John

knows of.every individual that actually is a professor which
student that individual recommended.

Unlike in the previous

reading, there is no implication concerning any de dicto
knowledge regarding who the professors are.
So,both

(5)

and (6) have three different readings, defina-

ble in terms of the relative scope of the term every professor.
There is a difference however, which has to do with lexical
semantic aspects of meaning of the verbs £22! and wgnggr. It
can be observed that if we replace the term every professor
in [5) by a rigid term, such as John and Mary, or everyone
[assuming the latter to range over all of one, fixed domain),
the third reading and the second one coincide. In

[6), however,

the difference remains, we still have two differenttimphidaszw
tions, viz.
(10}

(10) and (11}:

For no-one, John knows which student he or she
recommmended

(11)

Not of everyone,

John knows which

student he or

she

recommended

The difference between the second and the third reading of

(5) depends essentially on the fact that knowledge of who

450
the professors are, is a contingent matter. For rigid terms
this is different. Assuming the classical semantics of propo—
sitional attitudes,

their extension

is known to everyone.6

2.2. Choice-readings of interrogatives
Let us now turn to the second kind of phenomenon we want to
discuss. The core theory described in section 1
a potential problem.

seems to face

It seems to commit what Belnap has called

‘The Unique Answer Fallacy'.7

The theory appears to presup-

pose that any interrogative has a unique complete and true
semantic answer at a given index. As is convincingly argued
for by Bennett and Belnap, some interrogatives have a reading
on which they do allow for more than one complete and true
semantic answer.8
iS

A simple example of such an interrogative

[12):
(12) Whom does John or Mary love?

The interrogative

{12)

is ambiguous. First of all, it has a

reading on which it asks for a specification of the individu—
als loved by either John, or Mary, or both. The question
which is expressed by {12)

on this reading has a unique true

and complete semantic answer. At an index at which the individual that John loves is Suzy, and the individuals that Mary
loves are Suzy and Bill, this unique answer is expressed by
(13]:

(13)(a} Suzy and Bill.
(b)

Suzy and Bill

(are the ones that)

are loved by

John or Mary.
On its second reading (12) asks either to specify the individuals loved by John, or to specify the individuals loved by
Mary. On this reading (12) allows for (at least) two different
complete and true semantic answers. In the situation just
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described, each of the answers

[14)

and (15) will count as

a complete and true semantic answer to (12) on this reading:
(14)(a)
(b)

John, Suzy.
John loves Suzy.

(1S)(a) Mary, Suzy and Bill.
(b) Mary loves Suzy and Bill.
The expressions in
those in

(15)

this reading

(14)

answer the question whom John loves,

the question whom Mary loves. It seems that on
{12)

dOes not correspond to a single question,

but rather poses more than one question at the same time,
and leaves the addressee the choice which one he wants to
answer. One might say that on this reading

(12) can be re-

phrased as the disjunction of interrogatives {16}:
{16} Whom does John love? Or, when does Mary love?
Such a disjunction is answered by answering (at least) one of
its disjuncts.

This reading of

(12) we call its

‘choice-

reading'. On a choice-reading, an interrogative does not express a single question, but is associated with several different questions. Hence, it would be more appropriate to say of
a theory that does not account for these facts that it commits
'the unique question fallacy', rather than The Unique Answer
Fallacy, as Belnap does. Both terminologies express a view
on the matter in which the existence of interrogatives with
more than one complete and true semantic answer is taken into
consideration. But, as will become more clear later on, the
two views are by no means mere terminological variants;
Choice-readingscﬁfinterrogatives are intimately related to
pair-list readings, which were discussed in the previous
section. Compare (12) with (17):
(17] Whom do John and Mary love?
Like

(12), and like

(1)

in section 2.1,

(17)

is ambiguOus.
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First of all, it may be taken as asking for a Specification
of the individuals which John and Mary both love. In the situation described above, in which John loves Suzy, and Mary
loves Suzy and Bill, the unique true and complete answer to
(17) on this first reading is

(18):

(18)la) Suzy.
(b) Suzy is (the one who is) loved by John and Mary.
On its second reading,

[17) asks both to

specify the indivi-

duals that John loves, and to specify the individuals that
Mary loves.

So, in our sample situation,

(17) on this reading

has (19) as its unique true and complete semantic answer:
(19){a)

John, Suzy; and Mary, Suzy and Bill.

(b) John loves Suzy, and Mary loves Suzy and Bill.
One might say that

(17) corresponds to the conjunction of

interrogatives (20):
(20) Whom does John love? And, whom does Mary love?
Such a conjunction is to be answered, of course, by answering
both conjuncts.
It will be clear that on the last reading,

(17)

is yet

another example of an interrogative on a pairvlist reading.
As was the case with the standard example
ings of

(17)

(1], the two read-

are the result of the interaction of the scopes

of a wh-phrase, in this case whgg, and a term, in this case
John and Mary. And, notice also that, as was the case with
(1) on its pair-list reading,

(17)

on this reading is charac—

teristically answered by specifying the extension of a relation,
and not that of a property. The answers in (19) give a list
of pairs, and doing so they specify the extension of the loverelation restricted for its first argument to John and Mary.
80, interrogatives like

(17), on the reading under discussion,

are like multiple constituent interrogatives, although they
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contain just one wh-phrase. The same fact was observed above
with respect to example

(1).

Let us now return to the phenomenon of choice~readings.
Although this reading of interrogatives has the distinctive
feature of associating more than one queston with an interrogative, it shares the two important characteristics of pairlist readings just mentioned. First of all, for a choicereading too,it holds, at first sight, that it is the result
of giving the term in the interrogative wide scope over the
wh-phrase that occurs in it. So, the choice-reading of (12)
results if we give the term John or Mary wide scope over

322$! just as the pair-list reading of (17) is the result of
giving the term John and Mary wide scope. And secondly, on
its choice—reading,(12} behaves like a multiple
tuent interrogative,

(two-)consti-

judged from the way in which it is ans-

wered on that reading, viz. by anewers such as

(14) and {15).

These answers too specify the extension of the love-relation,
restricted in its first argument either to John or to Mary,
by giving a list of pairs. And this holds for pair—list
readings too, as we saw above.
The same observations can be made with regard to choicereadings of interrogatives which contain an existentially
quantified term, rather than a disjunctive one. Consider (21):
(21) What did two of John's friends give him for Christmas?
Of course,

(21) has the reading on which it can be answered

by such answers as (22]:
(22) A Watch.

The answer (22) to (21) on this reading expresses that a watch
was giventx>John by two of his friends, together, or by each
one of them. This reading corresponds to the first reading of
the other examples we diScuSSed, and it is the one in which
the wh—phrase has widest scope. 9
The reading we are primarily interested in here, is the one
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in which the term two of John's friends has widest scope. In
that case we get the choice-reading, on which

[21)

asks

to specify for two of John's friends what each of them gave
him for Christmas. The hearer is left the choice for Which
two he wants to answer. So,answers like
answers to

(23)

are in order as

(21) on this reading:

(23)(a) Bill, a watch and a ball; Peter, a book and a pen.
(b) Bill gave him a watch and a ball, and Peter gave
him a book and a pen.
And,

if Fred is a friend of John's as well, answers similar

to {23) but specifying the gifts of Bill and Fred, or those
of Peter and Fred, count as complete answers too. Again, it

seems rather clear that on its choice-reading (21) is like a
two-constitnent interrogative in that it asks for specifications of pairs of individuals.
From the discussion of these examples, and otherscxuleasi1y be found,10 it seems save to conclude that the phenomenon
of pair-list readings and that of choice-readings have one
and the same source: a term having wide scope over a wh-phrase.
Depending on the nature of the term then, its having wide
scope results either in a pair-list reading, on which the
interrogative can be taken to express just one question and
consequently has a unique complete and true semantic answer,
or in a choice-reading, in which case the interrogative is
associated with more than one question.and hence has more
than one complete and true semantic answer.

Although some terms give rise to pair-list readings, and
others to choice-readings, not all terms give rise to either
one of these two. Consider the following examples:
(24) Which student was recommended by no professor?
[25) What did at most one of John's friends give him for
Christmas?

These interrogatives do not allow for either a pair-list or
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a choice-reading, since the terms no Brofessor and at most one
of John's friean cannot be interpreted as having wide scope
over the respective wh-phrases. The intuitive reason for this
is quite clear. If one were to take them to have wide scope,
a reading would result on which the interrogative could be
answered by saying nothing at all, i.e. by answering no
question. The semantic characteristic of terms for which this
holds is that they are monotone decreasing terms. Extensionally, such terms always contain the empty set as one of
their elements. In fact, it seems that only monotone increasing terms can be interpreted as having wide scope over a
wh-phrase in an interrogative. Within this class of terms,
those which always have a unique, not necessarily empty,
smallest element induce a pair-list reading which ranges over
the elements of this unique element. And the terms which give
rise to choice-readings are those which always have more than
one, non-empty smallest element, the choice ranging over
these smallest elements.
In view of the structural resemblances between pair-list
readings and choice—readings,

it is to be expected that the

phenomena observed in the previous section with respect to
embeddings of the correSponding wh-complements under
various kinds of verbs, carry over. Consider sentence
in which the complement corresponding to (12]

(26),

is embedded

under the verb wonder:
(26}

Bill wonders whom John or Mary loves

As was the case with (5), discussed in the previous section,
(26)

is three-fold ambiguous. First of all, there is the

reading on which (26) claims that Bill wants to know the
answer to the question which individuals are loved by John,
or by Mary, or by both. The second reading expresses that
Bill wants either for John to know whom he loves, or for
Mary to know whom she loves,
reading (26)

(or for both). So, on this

says that Bill wants an answer to at least one

of the two questions whom John loves, and whom Mary loves.
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Besides these two readings, there is a third one, which says
that either for John, Bill wants to know whom he loves, or
for Mary, Bill wants to know whom she loves. Assuming that
to wonder implies to not know, these last two readings can be
seen to differ in that the-second implies
implies

(27), and the third

(28):

(27) Bill does not know whom John loves and Bill does not
know whom Mary loves
{28) Bill does not know whom John loves or Bill does not
know whom Mary loves
Again, the differences appear to be a matter of scope. The

first reading is the one in which the disjunctive term is
inside the scope of the wh-phrase. The second one is the result of the term having wide scope over the wh-phrase. And
the third reading occurs if the term has wide sc0pe over the
sentence as a whole.
The second and the third reading of

(26) are parallel to

the de dicto and the de re reading of a sentence like
(29) ni11

(29):

seeks John or Mary

On its de dicto reading,

(29)

claims that Bill will st0p

searching both in case he has found John and in case he has

found Mary. On its de re reading,
whom Bill actually seeks.

(29) expresses doubt as to

It is either John, in which case

finding Mary will not satisfy Bill, or it is Mary, and then
finding John is of no help.11 Assuming that seeking implies
not yet having found, these two readings differ in that they
imply

(30)

and (31) respectively:

(30) Bill has not yet found John and Bill has not yet
found Mary
(31) Bill has not yet found John or Bill has not yet
found Mary
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The ambiguity of

(29) disappears if we replace the intension-

al geek by the extensional gigg. And in fact, if we replace
the intensional wonder by the extensional 529! in

(26), the

second and the third reading coincide as well, as

(32)

shows:

(32) Bill knows whom John or Mary loves.
But this happens only in virtue of the fact that John or Mary
is a rigid term. If we replace it by the non-rigid term 532
girls, the two readings do not coincide. For its second, its
choice-reading, John then has to know de dicto of two girls
whom each of them loves. And for its wide scope reading, John
needs to know this de re of two individuals which are girls.
Let us sum up our findings of.this and the previous section.
Pair-list readings and choice-readings exist as distinct readings. On its choice reading an interrogative is associated
with more than one question, and, for that reason, has more
than one complete and true semantic answer. Pair-list readings
and choice—readings are related phenomena. Both are a matter
of scope, and induce an n+1-c0nstituent interpretation of what
superficially is an n-constituent interrOgative. Both readings
_QLC

_--__
BLC;

D
-33.!erveu
under complement embeuuiug
verbs, but may coin-

cide with wide sc0pe readings, depending on the meaning of the
verb and the term. And finally we have seen that whether a
pair-list reading or a choice reading results when we assign
‘a term wide scope with respect to a wh-phrase, depends on the
semantic properties of the term.

2.3.

Mention-some

interpretations of interrogatives

Choice readings of interrogatives are not the only case of
interpretations of interrogatives on which they have more
than one semantic answer. The other case is what is often
called the

'mention—some'

interpretation of interrogatives.12

Our stock example of this interpretatiOn involves
rogative

(33):

the intere
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(33) Where do they sell Italian newspapers in Amsterdam?
The mention-some interpretation of

(33)

is assigned to it

for example when it is asked by an Italian tourist who wants
to buy a paper because he is curious as to how things are
going in his country.

If he addresses someone on the streets

of Amsterdam, and asks

(33), he thereby invites the addressee

to mention EQES place in Amsterdam where Italian newspapers
are sold, preferably one that is not too far away, and not
too difficult to find.
Though this is perhaps the interpretation of

(33} that

comes to mind first, it is by no means the only possible one.
It is not too difficult to think of a context in which the
intended interpretation of

(33)

is a mention-all interpreta—

tion. For example, one can imagine someone who is interested
in setting up a distribution network for foreign newspapers
in Amsterdam. First she
a context

(33)

ruusto explore the market. If in such

is used, the informant is invited to mention

all places in Amsterdam where Italian neWSpapers are sold.
Other examples of interrogatives that naturally allow for
a mention-some interpretation are

(34)

and (35):13

{34} Who has got a light?
(35) Where can I find a pen?
On their mention—some interpretation

(33),

(34) and (35)

allow

for several different semantic answers, whereas on their

mention-all reading they have a unique complete and true
semantic answer.
We deliberately avoid to speak of the mention~some reading
of interrogatives, but prefer to use the more vague terminology of the mention—some interpretation.

If we say of an

expression that it has different readings, we mean by that
that it is associated with different semantic objects (such
as pr0positions in the case of indicative sentences, and
questions in the case of interrogative sentences). If we speak
without qualification of different interpretations, we mean
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to leave open the possibility that what is involved is not
a semantic ambiguity, but rather a purely pragmatic multiinterpretability.l4
For similar reasons we avoided saying above that on its
mention-some interpretation an interrogative has more than
one complete and true semantic answer.

It has more than one

semantic answer, that is certain, but whether these all can
be counted as complete and true answers, rather than merely
partial ones, we want to leave as an open question for the
moment.

If they are to be counted as such, then the mention-

some interpretation is indeed a semantic reading. But as we
shall see, we believe that there are good reasons to doubt
whether this is the case.
Be this as it may, the fact that both mention-some interpretations and choice-readings of interrogatives allow for
more than one answer, should not lead one to believe that the
two phenomena are basically the same. Even if the mention—
some interpretation is adistinct semantic reading, it most
certainly is not the same as the choice-reading. Various
arguments show this quite clearly.15

First of all, it should be noted that (33) on its mention—
some interpretation is answered in the same way as all oneconstituent interrogatives are, viz. by such answers as in
{36), which simply give the name of a place that has the
property that Italian newspapers are sold there:

(36)[a) At the Central Railway Station.
(b) At the Central Railway Station they sell Italian.
newspapers.
In this respect, mention-some interpretations differ from
choice—readings, which, as we saw above, are typically answered
by the listing of a set of pairs, i.e.

in the same way as

multiple constituent interrogatives.
Secondly, though the examples

(33)-(35]

contain all exist-

entially quantified terms, there are also interrogatives containing universally quantified terms and negative terms which
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also have a mention-some interpretation.
and

Examples are (37)

[38):
(37) Where do they have all books written by Nooteboom
in

stock?

.

(38) On which route to Rotterdam is there likely to be
no police-controle?
Depending on the context,

(37) may be given a mention-all

interpretation, on which it asks for an exhaustive listing
of all decent bookshOps, or it may be given a mention-some
interpretation, for example if I just want to buy all of
Nooteboom's books at the same time, in one bookstore. Likewise,

(38)

in some context may have a mention—all interpre-

tation. Or, and this is perhaps the interpretation that comes
most readily to mind. it may be assigned a mention-some interpretation, for example if I want to go home 'safely' after a
delirious party.

It should be noted that neither

[37), nor

(38) has a choice-reading, such a reading being excluded by
the very semantic properties of the terms all books written
by Nooteboom and no Eolice-control respectively. Giving
the

:first

term wide sc0pe results at best, for this isn't a

very likely reading of {37)
not in a choice—reading.

at all, in a pair-list reading, but

And for no police-control,

it holds

that it cannot be taken to have wide scope at all.
Of course,

if interrogatives can have distinct mention~some

interpretations, then so can the corre5ponding wh-complements.
In fact, this provides us with yet another argument for distinguishing mention-some interpretations from choice readings.
As we saw in the previous section, choice readings coincide

with wide scope readings in case the embedding verb is Egg!
and the term is semantically rigid. This means that on its é
choice reading,

(39)

is equivalent with

(40):

(39) John knows where Suzy or Mary is
(40)

John knows where Suzy is or John knows where Mary is
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If mention-some interpretations and choice readings were one
and the same phenomenon, then

(40) would have to be a correct

paraphrase of the mention-some interpretation of

(39)

as well.

But surely, this is not the case. If we take the complement
in

(39) on its mention—some interpretation, then the sentence

means that John can indicate some place where either Suzy or
Mary can be found, without this implying, however, that John
knows which one of the two girls it is that can be found there.
But the latter is implied by (40), which we have seen to be
equivalent with

(39) on its choice reading.

This and the other arguments given above, suffice to show
that mention-some interpretations differ in important reapects
from choice-readings. Whereas the latter are the result of a
term having wide scope over a wh-phrase, where the term is required to have certain speCific semantic properties, the
mention-some/mention~a11 dichotomy, whatever its nature may be,
does not appear to be the result of a difference in relative
scopes. Consider yet another example:
(41) John knows where a pen is

_ its mention-all interpretationi

On

{41) means that J_hn knows

of all and only the places where a pen is that there is a pen
there. On its mention-some interpretation,

(41) exPresses that

of some place where a pen is, John knows that there is a pen
there. In both cases, the wh-phrase where appears to have wide
scope with respect to the term a gen. It is the wh-complement
as a whole, so to speak, that can get interpreted either universally or existentially.
From the paraphrases we just gave, it is also clear that
(41) on its mention—all interpretation, implies

(41) on its

mention-some interpretation, but only under the assumption
that there is at least one place

(in the donain of discourse)

where a pen can be found. If nowhere there is a pen to be found,
and if John is aware of this deplorable fact, then

(41)

is true

on its mention-all interpretation, but one would not call it
true on its mention-some interpretation.
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Connected with this fact is another one which concerns the
nature of the answers that an interrogative On a mentionsome interpretation allows; Consider

(42):

(42) Where can I find a pen?
On its mention-some interpretation,
answers, but these must all be

(42) allows for different

'positive'. They all must

identify a place where a pen is. Places where no pen can be
found, do not count at all. All and only propositions which
of a certain place where a pen is, say that there is a pen
there, can count as answers. But for the mention-all interpretation places where no pen is, do count as well. The
answer that nowhere a pen can be found, is a good answer to
(42) on its mention-all interpretation.
For the moment that is all we want to say about mentionsome interpretations of interrogatives. Going into further
detail would mean going further into their actual analysis
than is relevant at this stage. In particular, we will postpone the discussion as to whether they should be considered
to constitute distinct semantic readings, or rather should
be taken into account along pragmatic lines. At this point
it suffices to have shown that mention-some interpretations
are different from choice-readings, and that hence the latter
can be dealt with separately.

2.4.

Conclusion

From the characterization of the core theory of interrogatives
given in section 1, it will be clear that it needs to be
extended if it is to be able to cope with the phenomena
discussed above. We will see that the extension of the theory
that is needed, is a completely straightforward one, which
uses general principles and strategies that are employed in
other domains as well. Nothing essential in the core theory,
in particular nothing essential about the semantic notion ofa
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question needs to be revised in any way. Essential to this
notion of a question is that it has a unique complete and
true semantic answer at an index. The key to the prOper
treatment of choice-readings and the like, is the distinction
between an interrogative as a linguistic object, and a quest-“
ion as a semantic object. Loosely Speaking, on a choice reading, an interrogative expresses more than one question, each
of these having its own complete and true semantic answer.
And in virtue of that, an interrogative may have more than
one complete and true semantic answer.

3.

Interrogatives, coordination and quantification

3.1. General rules of coordination and quantification
In discussing the phenomena of pair-list readings and choicereadings in the previous section, we noticed that they are
connected to coordination of interrogatives, to conjunction
and disjunction respectively. We also observed that pair-list
and choice-readings result if a term in an interrogative is
taken to have wide scope over a wh-phrase. A standard way to
account for such scope phenomena (though certainly not the
only possible way), is to assume that the term that has wide
scope is quantified—in.16 In the cases under discussion, this
would mean that the term is quantified into an interrogative.
In evaluating existing proposals for the analysis of these
phenomena, and in formulating our own proposal, it will prove
helpful to make use of insights into the nature of coordination and quantification as general processes. For that reason
we start out in this section with some general remarks about
the nature of these semantic processes. Thereby we base ourselves on other work in this area, especially on that of
Barbara Partee and Mats Rooth.17'
Coordination, more specifically conjunction and disjunction,
is possible between expressions within many different categories.

If two or more expressions of a category A are coordi-

nated, the result is again an expression of category A.
Though as a semantic operation, coordination applies to
objects of many different types, all these have something
in common. Basically, conjunction and disjunction apply to
sentences, expressions denoting truth-values.

If expressions

can be coordinated at all, they belong to a type that is
464
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related to the type of truth-values in a particular way.
expressions denote objects of a
(CT)

Such

’conjoinable' type:

t is a conjoinable type;
<a,b> is a conjoinable type iff b is a conjoinable
type

All conjoinable types

'end'

in t, so to speak. If we keep

applying an expression of a functional conjoinable type to
argumentexpressions of the appropriate types, we will eventually end up with an expression of type t.
The semantic result of the conjunction of two expressions
of the same conjoinable type can be defined generally in
terms of the application of one semantic operationl'lto the
objects they denote:
(CONJ) Let x and y be objects of a conjoinable type a.
Then xny is recursively defined as follows:

(i)

if a=t, then xny=1iff x=y=1z
and

xr1y =0 otherwise

(ii) if a.=<b,c>, then xr1y==lz[x(z)r1y(z)]
Similarly, the semantic operationI_Jassociated with disjunction is defined as follows:
(DISJ) Let x and y be as above. Then xLJy is defined as:
(i)

if a=t, then xL|y=0 iff x=y=0;
and

xl_|y=1 otherwise

(ii) if a=<b,c>, then xLJy=lz[x(z)LJy(z)]
Not only conjunction and disjunction, but also (logical)
entailment can be defined in this general fashion, in terms

of

the general relationE::of (logical) inclusion:
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(INCL) Let x1...,xn,y be objects of a conjoinable type a.

Then x1,...,xnC:y is defined as follows:
(i)
if a =t, then x1....,xnCy iff it is not the
case that 1‘1“”.an =1 and y =0

(ii) if a==<b,c>, then x1,...,an:y iff

Vz[{x1f—|...l—|xn1(z)l:y(2)l
Entailment as a relation between expressions of a language
can straightforwardly be defined as inclusion of their
meanings,in a certain model, or in all models, respectively.19
The fact that such general definitions of the semantic
interpretation of coordination and the semantic relation of:
entailment are possible, gives rise, in a natural way, to the
following criteria of adequacy for a semantic theory.
Any syntactic operation of coordination by conjunction
should be interpreted as the semantic operation

.20

Any syntactic operation of coordination by disjunction
should be interpreted as the semantic operationl_j.
Entailment relations between expressions should be accounted for by the general definition of entailment in terms of
inclusion of their meanings.
Let us now turn to the general form of quantification
rules.

In most cases a quantification rule is intended as a

means to give a term wide scope over other elements in a
construction. Disregarding

'negative' terms for the moment,

which as input of a quantifying—in process are problematic
anyway, we can say that this giving the term wide sc0pe is
the result of distributing a property,

constructed from the

phrase that we quantify into, over the elements in the coordination embodied in the term.21
This leads us to the following description of what a proper
quantification rule should look like. A quantification rule
takes two arguments, a term and some other construction. A
term is,

extensionally speaking,

in some domain, i.e.

a

set of sets of elements

it is an expression of type <<a,t>,t>,

a being the type of the domain the term quantifies over. So,
terms are always of a conjoinable type. The type of the
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construction that the term is quantified into, has to be
such that it can be turned into an expression that denotes
a property of objects of types» iae.au1expression of type
<s,<a,t>>. If quantification is to have any real effect, this
property denoting expression should be constructed by abstraction over a free variable of type a. All this means that the
expression that is quantified into, should be of a conjoinable
type too, just as the term. The procedure is then as follows.
From the expression that is quantified into, the required
property denoting expression is obtained by first lowering
its type to t, by applying it to suitable variables of the
-appropriate types, if such be necessary. By abstraction over
the presumed free variable of type a, and by abstraction over
the variable of type s, the property denoting expression is
obtained. Functional application of the term to this expression, distributes the property over the elements of the coordinated structure which is semantically inherent in the term.
Quantification should always result, in the end, in an expression that is of the same type as the original expression that
is quantified into. This is obtained by abstracting over the
variables introduced in lowering the type.
80, taking intensionality into account, the following general schema of quantification rules emergeszzz
(QUANT) Let a be an expression of type <<8,<a,t>>,t>, and
B an expression of a conjoinable type b, containing
a free variable xa. Quantification of a into 8 for
xa has the following semantic effect: Q(a,xa,8);
where QIY,y,6)

is defined as follows:

(i)

if 6 is of type t, then Q(Y:Y:5)

(ii)

if 6 is of type <a,b>, then

= y(AaAyG)

Q(Y,y.6) = Axa[Q(Y.y,6(xa)}1
According to QUANT, of which for example the quantification
rules defined in Montague's PTQ are straightforward instances,
the only operations which are allowed, are those of functional
application and abstraction. No other operations on the input
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of the rule, either the term or the phrase that is quantified
into, are to enter into it. This restriction, which in fact
excludes a number of proposed quantification rules, is motivated by the purpose of quantification. Giving one element
wide scope over some other should not involve changing the
meaning of either of these elements in any way. Moreover,
imposing such restrictions on quantification rules, one gains
predictive power. For terms ranging over any domain, and for
expressions of any conjoinable type, the schema QUANT predicts
what quantification precisely is. So, from QUANT another
adequacy criterion for semantic theories naturally arises:
rules of quantification should be instances of the general
schema QUANT.

3.2. Coordination and ggantification in some_propositiona1
theories
In this section we give a brief overview of how various propo-

sitional theories of interroqatives and/or wh-complements
relate to the phenomena discussed in section 2. A discussion
of the various pro's and con's of these approaches may shed
some more light on the nature of the data, and may point the
way towards their proper analysis.
Among the semantic analyses of interrogatives and whcomplements, one can distinguish two main types of approaches:
propositional theories and categorial theories. 0f the latter
the best-known is probably Hausser's.23
treat n—constituent interrogatives,

Categorial theories

interrogatives containing

n wh-phrases, as expressing n-place relations. Their main
advantage is that, under such an analysis, interrogatives can
quite easily be linked with constituent ('short')

answers.

Their main disadvantage is that they end up with a great many
different kinds of interrogatives. Yes/no-interrogatives,
single constituent interrogatives, two-constituent interroga-

tives, interrogatives containing wh-phrases of different
categories, each one of these belongs to its own syntactic
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category, and hence, is assigned its own type of semantic
object. This has some obvious drawbacks.
In section 3.1 we have seen that coordination is defined
between expressions that belong to the same category. This
means that,

strictly speaking, a categorial approach cannot

account for coordination of interrogatives in general. This
deficiency

can be remedied only either by intrOducing ad-hoc,

non~standard coordination rules for interrogatives in different categories, or by applying some semantic Operation to
interrogatives which makes them expression of one and the
same semantic type after all. The first escape route leads
to a theory that does not meet the adequacy criteria, and
the second one to a theory that is no longer a categorial
theory.
Assuming interrogatives to be expressions of many differ~
ent categories also forces one to introduce a non-standard
notion of entailment between interrogatives. Obviously, the
general definition of entailment cannot be used in a categorial theory, since it is defined only between expressions of
the same (conjoinable) type.
Also, a categorial approach to interrogatives predicts,
if we assume the equivalence thesis, which in its strong form
requires that interrogatives and wh—complements be semantically equivalent, that wh-complements, and hence wh-complement embedding verbs, belong to many different syntactic
categories as well.
Especially in view of the phenomena we discussed in section
2, these facts give ample reason to abandon thewcategorial
approach. The theory of interrogatives that it leads to, does
not meet general adequacy criteria, and cannot be expected
to deal successfully with the phenomena that we are discussing
here. An adequate theory has to be one that assigns interrogatives to one syntactic category and one semantic type. Propositional theories fullfil this requirement, and it is to a
discussion of some of them that we now turn.

3.2.1. Karttunen
The best-known prepositional approach is Karttunen's, which
builds on the theory of Hamblin, which is the oldest pr0posi-

tional'theory in the Montague framework.24 In Hamblin's
analysis, the sense of an interrogative is a set of propositions. Roughly speaking, the elements of such a set are the
propositions expressed by possible semantic answers. As we
have argued elsewhere, Karttunen's most fundamental improve—
ment on Hamblin's theory is that he enriches it with the
standard distinction between sense and denotation.25 Karttunen
considers the denotation of an interrogative to be a set of
propositions,

and hence,

its sense to be a function

indices to propositions. Roughly speaking again,

from

if we take

the union of all such sets for all indices, we arrive at
Hamblin's set of possible answers. The members of the set of
propositions denoted by an interrogative at an index,

jointly,

i.e. in conjunction, are the proposition expressed by the
complete and true semantic answer at that index. This characterizes Karttunen's theory as one which, as it stands,

is

restricted in its application to interrogatives which express
a unique question, i.e. have a unique true and complete answer
at an index.
The main advantage and disadvantage of Karttunen's propositional approach are complementary to those of Hausser's

categorial approach. Karttunen's theory is badly attuned to
constituent answers, but it does assign the same category
to all kinds of interrogatives, and hence to all kinds of
whwcomplements. So, at least in principle, entailment relations
between and coordinations of all kinds of interrogatives can
be standardly accounted for. Also, a standard quantification
rule can be formulated in this framework,

since <<s,t>,t>, the

type of sets of propositions, is a conjoinable type.
But, of course, whether a standard rule gives empirically
adequate results depends on on what kind of semantic objects
a certain theory has it operate. For example, if a theory
assigns the proper semantic object to interrogatives, then
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the standard coordination rules must give empirically correct
results. This means that using the standard rules, an investigation of the results will inform

us directly as to the

theory's adequacy.
Karttunen's theory is a unique question/unique answer
theory, as we observed above. This in itself is a sufficient
reason to expect it to fail to account pr0perly for disjunct—
ion of interrogatives, and for choice—readings of interroga—
tives. On the other hand, there is noapriori'reason to think
that it cannot cope with conjunction of interrogatives, and
pair—list readings. A conjunction of two interrogatives which
each have a unique answer, can be answered uniquely too, viz.
by the conjunction of the answers to the conjuncts. And a
similar story can be told for pair-list readings. However, it
is easy to see that, despite this, Karttunen's theory also
fails to give a proper account of, for a start, conjunction
of interrogatives.
0n Karttunen's analysis an interrogative denotes a semantic
object of type <<s,t>,t>, a set of propositions. The general
conjunction schema CONJ, defined in section 3.1, predicts that
the semantic part of the rule which forms conjunctions in
Karttunen's framework would have to be of the following form:
(1) Let ¢' and ¢' be the translations of two interrogatives
o and ¢- Then the conjunction of ¢ and w translates as

lpld)‘ (p) A d” (p) ]Interrogatives denoting sets of propositions, conjunction
comes down to intersection of these sets. However, since in
Karttunen's approach the'propositions in the set denoted by
an interrogative jointly form the true and complete answer
to that interrogative, this is evidently not the right result.
Consider what happens if we conjoin (2) and (3), as in (4):
(2) Whom does John love?
(3) Whom does Mary love?
(4) Whom does John love? And, whom does Mary love?
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The translations of (2)

and (3) are (5)

(5)

Ap[p(a) Aaxip==lailove(a)(j,x)]]]

(6)

Ap[p(a)Ixax{p:=Aa[love(a)(m,x)]]]

Application of the conjunction rule 11)
translation of
(7)

and (6):"

gives

(7)

as the

(4):

Ap[p(a) A 3x[p = laIlove(a)(j,x)1] A ax[p = lallove(a) (m,x) )1]

If John and Mary are different individuals,

(7)

denotes the

empty set. Thus, on Karttunen's analysis.(4) would be an
interrogative which does not have an answer.

r

In order to obtain correct results within Karttunen's
framework, one would have to introduce an ad-hoc conjunction
rule for interrogatives which has the semantic effect of
disjunction:

(8) Let ¢' and 19' be as above. The conjunction of o and l):

translates as Ap[¢'(p)\/¢'(P}]
_ this conjunction rule the theory no longer meets
one of thegeneral adequacy criteria which we discussed above.
If.coordination of expressions in a certain category goes
wrong, i.e. cannot be handled in the standard way, but calls
for an adéhoc definition, this is a sure sign that the
exPressions in question are not assigned their proper semantic
type. And if that is the case, entailments between such expres-

sions are bound to go wrong somewhere too.
In fact, the examples
trate this.
(4)

Intuitively

(2)—(4)
(4)

already may serve to illus—

implies

(2)

(and

(3)): asking

is also asking (2). The question expressed by (4) contains

the question expressed by
equivalently,any answer to

(2)- Or to put it differently but
(4) will be an answer to (2) as

well. The general, standard definition of entailment in terms
of meaning inclusion predicts the following definition of
entailment between interrogatives in Karttunen's framework:
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(9} Let 4 and ¢ be two interrogatives translating as ¢'
and w'

respectively.

Then 45 entailstp iff Vin[q>' (p) e Kl" (p)]
Using the non-standard definition of conjunction
(4)

(8)

its proper meaning, it is easy to see that (2)

to give

implies

(4) , rather thanconversely, as should be the case. So, an
ad-hoc rule of entailment between interrogatives is called
for as well in which the inclusion-relation is reversed, so
to speak.
But it should be noted that, although such a rule would be
correct as far as the entailment relations between a conjunction of interrogatives and its conjuncts are concerned,

it

still would give improper results with regard to other entail»
ments. A simple example is the entailment of

(10)

Who walks?

(11)

Does John walk?

In Karttunen's framework

(10)

and (11)

(11) by (10):

translate as (12)

and

(13), respectively:

(12) lp[p{a) A 3x[p = AaIwalMa) (x) 1]]
(13)

Ap[p(a] A [p = lalwalk(a)(j)1vp = Aa['1walk(a) (j) 1]]

At an index at which John walks,

(13)

is a subset of

(12), but

at an index at which he doesn't, this is not the case. So,
even using an ad-hoc definition of entailment, instead of

(9),

will not allow one to account for the entailment relation

between (10) and (11). And the standard definition (9) does
not account for it either, of course.26
If coordination goes wrong, it is to be expected that the
standard rule of quantification will not give the required
results either, since after all quantification involves
coordination (at least in the interesting cases). According
to the schema QUANT a rule that quantifies terms into interrogatives has the following form, if interrogatives are
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analyzed as denoting sets of propositions:
(14) Let a' be the translation of a term a, and ¢' the
translation of an interrogative ¢, containing a free
occurrence of a variable xn. The semantic effect of
quantifying—in a into o for xn is the following:

lpia'(lalxn[¢'[p)1)]
This rule is employed by Karttunen in deriving multiple
constituent interrogatives, but not in deriving pair-list
readings or choice-readings. Karttunen's theory being a
unique question/unique answer one, we can foresee that (14)
will not give adequate results, viz. choice-readings, if it
is applied to such terms as typically give rise to choicereadings.

If

(14) works at all, it works for pair-list terms,

i.e. monotone increasing terms with a unique smallest element,
only.
Let us see what happens if we use
simple example of such a term,

(14) to quantify in a

(15), into the interrogative

(16):
(15) John and Mary
(16) Whom does heo love?
As is to be expected, the result is the same as that of
applying the standard conjunction rule to the interrogatives
(2) and (3), viz.

(7). And as we already argued, this result

is not correct.

The remedy that suggests itself is again to_<lefine a
non-standard quantification rule that treats the conjunction
in the term as if it were a disjunction. The semantic effect

of such a rule is described by (1?)

( a’ and ¢' are as in (14)):

(17) Ap1[6'(lalxn[1¢'(9)1)l
This rule has in fact been proposed by Karttunen and Peters.27
Adding such a rule to one's grammar solves the problem of
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quantifying in terms which result in pair-list readings, but

in a totally ad-hoc and non-standard way. The resulting theory no longer meets an important adequacy criterion: And, moreover, it does not deal With the phenomenon of choice-readings
at all, let alone in a satisfactory way. Pair—list readings
and choice-readings are, as we have seen above,
ly related phenomena.
no proper

structural-

And an ad-hoc solution to one half is

solution at all.

One last remark concerning Karttunen's pr0positiona1
approach concerns complement embedding verbs, such as gggw.
Karttunen assigns all wh-complements to one and the same
syntactic category, but he still needs to introduce two

different translations for the verb 5293 (and others), since
this verb takes both wh-complements and that-complements as
arguments, and these are of different categories in Karttunen's
framework. Whereas the former denote sets of propositions,
the latter do not

(they are not even treated as proper consti-

tuents). Of course, both in (18) and in (19» it is the same
relation of knowing that is at stake:
(18)

John knows whether it is raining

(19) John knows that it is raining
And therefore Karttunen needs a special meaning postulate,
of an unusual kind, to account for this. Roughly speaking
this meaning postulate says that to know a set of propositions
(the relation of knowing exemplified in
its elements

(18))

is to know all

(the relation of knowing exemplified in (19)):

(20) VdiVx[know(i)(x,q) = Vp[q{P)-+know+(i)(xgp)]]
(q is a variable of type <<s,t>,t>)
Not only may one doubt whether this strategy can be made to
work in all cases, it is also clear that for example coordination of wh-complements and that-complements cannot be
accounted for in this way.28
Taken together;all these observations convincingly show
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that in Karttunen's theory interrogatives are not assigned
their proper type of semantic object. They are treated uniformly, and, as we argued above in discussing the categorial
approach, this is necessary. But the fact that coordination,
entailment and quantification involving interrogatives have
to be dealt with by means of ad-hoc rules, which operate
only on interrogatives and which are not in accordance with
the general schemata of coordination, entailment and
quantification, leads to the inevitable conclusion that
interrogatives have to be regarded as belonging to a different semantic type than Karttunen would have them belong to.

3.2.2.

Towards the core theory

In this section we describe a possible propositional theory

which lies in between Karttunen's theory and the core theory
as it was characterized in section 1.29 We will refer to it
as

'the intermediary theory'. The intermediary theory avoids

the problems we discussed in the previous section. However,
it inherits some problematic characteristics of Karttunen's
original theory we did not discuss yet, and which will later
be seen to be relevant for the analysis of the phenomena
which we discuss in this paper.
In view of the fact that in Karttunen’s analysis an interrogative denotes a set of propositions which jointly constitute the true and complete semantic answer to it, it is a
natural step beyond Karttunen to actually join these propo—
sitions and to let an interrogative denote the single preposition that results. In this way it becomes more transparent

that Karttunen's theory is a unique question/unique answer
theory. This is the basic idea underlying the core theory,
and it is a characteristic of the intermediary theory as well.
So, in the intermediary theory an interrogative denotes
a proposition and eXpresses a propositional concept, with
the special properties which make it into an equivalence

relation on the set of indices. For a yes/no~interrogative
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such a propositional concept has two possible values: the
proposition expressed by the positive answer, and the complementary proposition expressed by the negative answer. The
true one among these two propositions is the one which is
denoted by a yes/no-interrogative at a certain index. The
semantic part of the rule that forms a yes/no-interrogative
from an indicative sentence ¢ in the intermediary theory
is the same as in the core theory:

(21> MW = (xawnin
The intermediary theory is like Karttunen's in that constituent interrogatives are formed by quantifying-in a wh-phrase
into a yes/no-interrogative containing a free variable.3O
Multiple constituent interrogatives are formed by repeated
application of this quantifying-in process. However, whereas
in Karttunen's theory a wh-phrase is treated as an existentially quantified term, the intermediary theory treats is as
a universally quantified term. 80, the translation of HEB
is the same as that of everxone, and that of which CN is the
Same as that of everx CN.
The quantification rule which is used, is the one which
is predicted by the general schema QUANT for quantifying in
a term a into an expression ¢ of type <s,t>, being the type
of expressions interrogatives now translate into, where ¢‘
contains a free occurrence of a variable xn. The semantic
part of the rule can be described as follows:

(22)ki[a'lkakxn[¢'(i)l)l
As a matter of fact, this same standard rule of quantification
Can also be used to quantify terms which give rise to pairlist readings into interrogatives.

In this Way, the two-

constituent interrogative (23b and the superficially one-

constituent interrogative (24)on its pair-list reading, are
treated on a par, and receive the same translation (25) :
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(23)

Whom does which man love?

(24) Whom does each man love?
(25)

AiVx[man(a)(x)-+Vy[love(a}(x,y)==love(i)(x,y}]]

Not only quantification, but also conjunction of interrogatives can now be dealt with in a standard way.

Interrogatives

being expressions of type <s,t>, the predicted semantic rule
of conjunction of two interrogatives ¢ and ¢ is
(26)

(26):

Ai[¢'(i).A¢’(i)]

So, since the interrogatives

(27) and (29) now translate as

{28) and (30) respectively; their conjunction (31) translates
as

(32):
(27) Whom does John love?

(28) liVx[love(a}(j,x)==love(i)(j.x)]
(29) Whom does Mary love?
(30) kiVxIlove(a)(m,x):=love(i){m,x)]
(31) Whom does John love? And, whom does Mary love?
(32)

AiIVx[love(a)(j,x):=1ove(i](j,x)] A
Vx[love(a){m,x)==love(i)(m,x)]

As can be expected beforehand,

(32)

]

is also the translation

of (35) on its pair-list reading, which is the result of
quantifying inthe term John and Marl in (33) , which translates
as

(34):

(33) Hhom does he0 love?

(34) AiVyfloveIa)(xo,y}‘=love(i){xo,y)]
(35) Whom do John and Mary love?
The standard definition of entailment between two interroga~
tives ¢ and w which the general schema predicts for the
intermediary theory is

(36):

[36) ¢ entails w iff VaVi[¢'{i) = ¢‘(iil
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This definition correctly predicts that (31], and (35)
its pair-list reading, entail

on

(27) and (29). At the same time

it also correctly predicts that (37)

entails

[38):

(37] Who walks?
(38) DOes John walk?
All this is quite satisfactory, and it strongly supports the
basic view underlying the intermediary theory and the core
theory that interrogatives denote propositions and express
propositional concepts of a partidular kind.
Further support comes from the fact that the intermediary
theory gives rise to an elegant theory of wh-complements.
We can simply assume all complements to be proposition—
denoting expressions. Complement-embedding verbs, such as

Egg! and wonder, are translated uniformly.as expressions
of type <<s<s,t>?,<e,t>>, i.e. as expressions denoting relations between individuals and propositional concepts. By means
of a standard meaning postulate,extensiona1 verbs, such as

5593, can be reduced to relations between individuals and
prepositions.

For sentence

(39) we then get three different translations.

On its reading on which every man has narrowest scope, it
translates as (40). On its pair—list reading, on which every.

Egg has wider scope than whoa, but lies inside the scope of
wonder, its translation is (41). And (42) is the result if
the term everx man is quantified into the sentence as a whole
in the standard fashion, thus receiving wide scope both over

whoa and over wonder.
[39} John wonders whom every man loves
(40) wonder(a)(j,laAiVy[Vx[man(a)(x)-+love(al{x,y)]
VxIman(i)[x)«alove{i)(x,y)]

=
]]

(41) wonderla](j,AaAiVx[man(a)(x)-+Vy[10ve(a)(x,y) =
love(i)(x,y)

1])

(42) Vxlmantaltx]-*wonder(a)(j,AaAiVy[love(a)(x,y) =
love(1)(x,y)

1)]
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However, given the meaning postulate for extensional verbs

such as 3223, indicated above, and assuming that to know two
prepositions is to know their conjunction as well, we get
only two different translations for sentence

(43). The read—

ing on which everx man has narrow scope translates as

(44).

And both the pair-list reading and the wide scope reading

translate as (45):
(43) John knows whom every man loves

(44) knowga)(j,AiVy[Vx[man(a)(x)-»love(a)(x,y)]==
Vxlman(1)(x)-blove(i)(X.y)} ])
(45) VxIman(a)(x)~*know4a)(j,AiVy[love(a)(x,y)==
love(i)(x,Y}

1)]

This is not fully in accordance with our findings in section
2.1. There we noticed that with the verb to know, the wide
scope and the pair—list reading coincide just in case the
term in question is semantically rigid; And the term everx
ESE in

(43)

is not. This means that the way in which pair-list

readings are obtained in the intermediary theory, they are
interpreted de re, and not, as is required, de dicto.
In fact, as we saw above in discussing examples

(22)

and

(23), pair-list readings are equivalent with explicitly twoconstituent interrogatives. The fact that the two come out
equivalent is a virtue of the theory. But at the same time it
indicates that constituent interrogatives, too, are assigned
de re readings, and not de dicto ones. We will return to this
feature of the intermediary theory shortly.
First, we notice that assuming to wonder to imply to not
know, the three readings of
the negation of
(46)

(45)

(39)

and (46)

imply the negation of

(44),

respectively:

VxIman (a) (x) 4"}{nOWr(a) {j,AiVy[love(a) (x,y) =

loveti)(x.y) 1)]
In other words,

(39) on its first reading implies the negation

of (43) on its first reading, which can be paraphrased as

(47);
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(39)

on its pair-list reading implies the negation of

{43)

on

its pair—list reading, which can be paraphrased as (48); and
the implication

(46)

of

(39)

on its wide scoPe reading can

be paraphrased as (49):
(47) John does not know who is such that every man loves
him or her
(48) Not for all men, John knows whom they love
(49) For no man, John knows whom he loves
These results seem to be in accordance with the observations

made in section 2.1. It should be noticed, though, that in
case of the pair-list reading (41)
'de re'

of

(39)

too, we still get

readings to some extent. Though the term evegx man

does not get wide scope over the intensional verb wander as a
whole, and therefore is not interpreted fully de re, we can
see from the implication in terms of not knowing, that if we
decompose to wonder in to want to know, the term does get wide
sc0pe with respect to the component to know. And in this sense,
the term is not interpreted fully de dicto either. But it is a
full de dicto reading that appears to be required for

(39) on

its pair-list reading.
All this shows that the intermediary theory is theutetical—
1y satisfactory in that it meets the adequacy criteria pertaining to conjunction, quantification and entailment- And further,
that it is empirically partially successfull in that it accounts
for a number of the facts we observed to hold for pair-list
readings, but not for all of them. Finally, the intermediary
theory being a unique question/unique answer theory, the
phenomenon of choice—readings, and relatedly that of disjunction of interrogatives , remain out of its reach.
As We mentioned in passing, pair—list readings and constituent interrogatives are derived in an analogous way: by quantifying—in a term into an interroqative. From this it is to be
expected, that the problens arising with pair-list readings,

arise with equal force for all constituent interrogatives (and
vice versa).

.
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The analysis of constituent interrogatives provided by the
intermediary theory, has three major deficiences, which for
the larger part, it shares with Karttunen's analysis. All
three are essentially due to the fact that constituent interrogatives are derived by means of a quantifying-in process.
First of all, as we already saw in discussing pair~list
readings, constituent interrogatives are assigned a de re
interpretation. A simple example illustrating this feature
is

(50):
(50) Which men walk?
xiinman(a)(x)-.[walk(a)(x)==walk(i)(x)]]

0f each of the individuals that actually are men, the proposition denoted by (50) says whether or not that individual walks.
Its de re nature lies in the fact that of these individuals,
it does not express that they are men. The proposition that
would, is a quite different one.
As a consequence, if we embed (50) under a verb like 3223,
the result would be that to know which men walk, no knowledge
is really required as to which individuals are men. This means
that under this analysis, there is no guarantee whatsoever
that if one knows which men walk, one would come up with the
correct answer when asked the question which men walk.
The same point can be illustrated in another way. Under its
de re analysis,

(51)

(50) is predicted to be entailed by

Who walks?

(51):

'

AiVxlwalk(a)(x)==walk(i)(x)]
We believe this to be wrong. The interrogative in
does not entail

(52)

Who is

(50)

(52):

a man?

A complete answer to
to

(51) as such

(50), it does so only in combination with

(51) will not always be a complete answer

as well. If we are told of each individual whether or
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not that individual walks,
answer to

(51),

i.e. if we are given a complete

this will only give us an answer to

(50)

as

well, if the question who the nen are is completely settled.
It is Only when we take a de dicto view on (50), that it is
accounted for that it is entailed by

additional 'premis’

(51) only given the

(52).

A second failure of the intermediary theory might be called
its

'over-exhaustiveness'.

with

It makes

(50)

come out equivalent

(53):31

(53) Which men do not walk?

liVxlman(a) (x) -' [Walk(a) (x) = Wwalk (i) (x) 1]
Under certain rather strict assumptions, this may be correct,
but it is not so in general. If the set of men is a fixed set,
it is reasonable to take it that a complete answer to
gives a complete answer to

(50)

(53) as well, and vice versa. But

if it is a contingent matter who the men are, which it prev

sumably is, then (50) and

(53)

should not come out equivalent.

What causes this over-exhaustiveness of the analysis offered
by the intermediary theory,

is that

(50)

is analyzed as asking

to say of every man whether or not he walks.

denoted by

The proposition

(50) not only says of every individual that actual-

ly is a man and walks that he walks, but also says of every
man that does not walk that he does not. For a proper analysis

it is required that it characterize a complete answer to (50)
as a proposition stating that ... and ... are the men that
walk, which would only imply a similar characterizationrof the
men that do not walk if it is completely settled who the men
are.
The third and last deficiency of the intermediary theory
that we want to draw attention to, is that it is quite unclear
how it is to account for the interpretation of characteristic
linguistic answers, more in particular for constituent
answers. If

(50)

is answered by

('short’)

(54), the answer expresses that

Bill and Peter are the nen that walk:
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(54)

In order

Bill and Peter.

to be able to account for this

fact, we need to come

bine the interpretation of the term Bill and Peter surfacing

in (54) with the interpretation of the interrogative at some
level of its analysis. The only plausible candidate in the
intermediary theory is the interpretation of the open sentence
(55), which in this theory lies at the bottom of the derivation

of (50):
(55) Heo walks
From (55) we arrive at
yes/no-interrogative

(50) by first turning it into the open

(56), by means of the rule of which the

semantic part was stated in
(56) Does he

Next,

0

(21)

above:

walk?

by means of the standard rule of quantification,

the

wh-phrase which men is introduced, which receives the same
interpretation as the ordinary term evegy man. This results

in (50).
If we combine the term Bill and Peter in
open sentence

(54) with the

(55), the semantic result will be the proposition

expressing that Bill and Peter are (the) individuals that walk.
But it is certainly impossible that the result would be the
proposition that they are the men that walk. 32 And the latter
is what the constituent answer (54) means as an answer to (50).
Instead of

(S5), expressing the preperty of walking, we need

an expression corresponding to the property of being a man that
walks to get the proper interpretation of the answer

(54). Such

an expression should play a role in the analysis of the interrogative

(50).

Clearly, these three deficiences of the intermediary theory
are due to a central feature it has in common with Karttunen's
theory. The source of the problems is that constituent interrogatives are derived by quantifying wh-phrases into yes/no inter-
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rogatives.

If they are derived that way, it is inevitable that

they are assigned de re readings.1ﬂmnjthey become over—exhaust—
ive, and

form

no

basis

uistic answers correctly.

to

interpret characteristic ling—

It is precisely at this central

point that the core-theory improves upon the intermediary
theory, thereby retaining the theoretical advantages that
the intermediary theory has over Karttunen's analysis.

3.2.3.

The core theory

The core theory is a kind of fusion of a categorial approach
and a prOpositional approach. It employs a categorial view,
so to speak, at the first stage in the derivation of interrogatives.

It derives n-constituent interrogatives from

n-place abstracts which express n-place relations.

(Yes/no-

interrogatives can be viewed as zero-constituent interrogatives.)
So, the basis of the core theory is a rule which forms
n+1-p1ace abstracts from n-place abstracts. The oorresPonding
semantic operation is that of restricted A-abstraction. A
wh-phrase which CN corresponds to a restricted A-abstractor

lx[CN'].33 The semantic part of this rule reads as follows
(where 6'

is the translation of some CN, and 8' that of some

n-place abstract):

(AB) Axrclm'
The abstract which underlies an interrogative such as
is

(57)

(58), which can be reduced to (59):
(57) Which men walk?

(58) Axfman(a)1[walk(a)(x)1
(59)

Ax[man(a)(x)zxwalkta)(x)]

This abstract

is the obvious candidate

to be combined with

the interpretation of the term which surfaces in the constitue
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ent answer

(60)

to form the proposition that (60)

in the context of

(57),

viz.

expresses

that Bill and Peter are the men

that walk:

(60)

Bill and Peter.

The general procedure for interpreting linguistic answers
to n-constituent interrogatives is to combine the interpre—
tation of an n-place term, denoting a set of n-place relations,
with the interpretation of the n-place1abstract underlying the
n-constituent interrogative. The semantic part of this rule
reads as follows:

(IA) Eghtkac')(XaB')
Here, egg stands for the semantic operation of exhaustivization. By means of this operation, the rule takes care of the
fact that,

in the context of

(57),

(60) means that Bill and

Peter are the men that walk, rather than that Bill and Peter
are {§2§g) men that walk}4
The core theory is a propositional theory. As was the
case in the intermediary theory, all interrogatives are interpreted as denoting propositions and as expressing pr0positio—
nal concepts

(of a particular kind). This is achieved by a

rule which turns an n-place abstract into an interrogative.
The corresponding semantic operation is that of transforming
an n-place relation into a pr0position:

{1) Ai[B' =[ka8')(i)]
This semantic operation is a straightforward generalization
of the operation defined in

(21}

in the previous section,

which formed yes/no-interrogatives from sentences in the
intermediary theory.
These three rules characterize the core theory. Further,
conjunction of interrogatives, quantification of terms into

interrogatives, and entailment can be defined in the standard
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way. Since the semantic objects that interrogatives denote
in the core theory are of the same semantic type as those
they denoted in the intermediary theory, the relevant defini~
tions are those stated in the previous section, viz.
(26)

(22),

and (36). Likewise, the way in which the core theory

handles sentences containing wh-complements is completely
analogous to the way in which they were handled in the intermediary theory.
But the core theory not only retains the good sides of
the intermediary theory, it also improves on its weak sides.
The three deficiencies of the intermediary theory which we
noted at the end of the previous section, are overcome in the
core theory. The problem of how to deal with linguistic answers
we have already discussed above. The remaining two defects
are repaired,too.
In the core theory, constituent interrogatives, and hence
the corresponding conplements too, get interpreted de dicto

instead of de re, as the example (61) illustrates:
(61) Which men walk?
li[lx[man(a) (x) Awa1k(a) (x) ] = lxtmanu) (x) Awa1k(i)(x)]]
As a result,

(61)

is no longer entailed by

(62):

(62) Who walk?

li[1x[walk(a)(x)]==lx[wa1k(i)(x)]]
In order for (62) to entail (61), the property of being a man
would have to be a rigid preperty, i.e. the question who the
men are would have to be settled. In other words, the entailment relation we do have is

(63):

(63) Who walk?
Who is a man?
Which men walk?

If both first two questions are answered, then the last one is.
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But an answer to the first question only, does not guarantee
that the last one is answered as well.
The de dicto nature of (61)

also makes sure that for (64)

to be true, John not only has to know-of the individuals that
are men and walk, that they walk, but also that they are.men.
(64) John knows which men walk
Further, over—exhaustiveness is avoided as well. The preposition denoted by

(61)

is true precisely at those indices where

the Bositive extension of the property of being a.man that
walks is the same as at the actual index. It need not be the
case that at such indices, the negative extension is also the
same as at the actual index.

necessarily equivalent with

As

a consequence,

(61)

is not

(65):

(65) Which men do not walk?
lillx[man (a)(x) A Walk (a)(x)] = lx[man (i)(x) A Walk (i)(X)1]
This also means that

(64) does not necessarily imply

(66),

nor vice versa:
(66) John knows which men do not walk
The who—interrogative

(62) ii necessarily equivalent with its

'negative counterpart', but only under the assumption that
our model has one fixed domain. In a model with varying
donains, the two are no longer equivalent.
As for pair-list readings, we could use the rule quantifying terms into interrogatives to derive them; But, of course,
such an analysis would run into the same problems that the in—
termediary theory had to face. In particular, we would end¢up
with de re interpretations for pair-list readings only, and

we would not get the required de dicto interpretation.
Even apart from that, there is another important feature
of pair-list readings that would not be accounted for in that
way. As we observed in section 2.1, an interrOgative like

(67)
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behaves like a two-constituent interrogative on its pair-list
reading, judged from the way in which it is characteristically

answered, viz. by answers such as (68):
(67) Whom do John and Mary love?
(68) John, Suzy; and Mary, Suzy and Bill.
If it did use the quantification rule to arrive at pair-list
readings, the core theory could not account for this phenomenon

(a fate it would share with Karttunen's and the inter-

mediary theory). If

(67)

is to be characterized as a two-

constituent interrogative, it has to be derived from a twoplaoe abstract. Only given such an underlying structure, it
is clear how to obtain the proposition expressed by a charan
teristic answer to an interrogative on a pair—list reading.
If we use a quantification rule, the abstract underlying
(67), for example, is the one-place abstract

(69)

whom he0

(69):

loves

This abstract is then turned into the Open interrogative

(70):

(70) Whom.does he0 love?
By quantifying the term‘Jmhn‘and Mary into (70), the result
would be

(67). However, the two-place abstract needed to

account for answers such as
this kind of derivation.of

(68), is nowhere to be found in
(67).

For constituent interrogatives, the core theory avoids the
problems the intermediary theory meets

(which in its turn was

seen to avoid important theoretical inadequacies of Karttunen's
analysis).

It does so precisely by giving up the idea that they

are to be derived by means of a quantificational process. Since
pair-list readings have so much in common with multiple constituent interrogatives, it makes no sense to keep dealing with
them in the way that the intermediary theory does. What all
facts observed point at, is that a proper analysis of pair-
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list readings requires that they are obtained in a way that
is essentially similar to the one in which constituent interrogatives are derived in the core theory. And, indeed, our
final pr0posal for the analysis of pair-list readings, presented in section 4.3.1, follows this lead.
But first, we will turn to another issue. The core theory
is as much a unique question/unique answer theory as that of
Karttunen and the intermediary theory are. This means that,

although pair-list readings can in principle be dealt with,
the related phenomenon of choice-readings lies outside its
scope. The core theory is in need of revision, or rather it
needs to be extended, to cope with them. This is the main
topic of section 4. But before we turn to that, one more pr0positional theory is discussed, one that is explicitly designed
to deal with choice-readings: that of Bennett and Belnap.

3.2.4. Bennett and Belnap
Karttunen’s theory, the intermediary theory, and the core
theory are all restricted in their.app1ication to interrogatives that express a single question, and that consequently
have a unique complete and true semantic answer at an index.
For that reason, these theories can in principle deal with
conjunction of interrogatives and with pair-list readings,
but not with disjunctions and choice-readings.
One of the basic characteristics of the theory of Bennett
and Belnap, the one we are interested in primarily here,
is that it purports to allow for interrogatives which have
more than one complete and true semantic answer at an index.35
Bennet and Belnap's analysis can be regarded as a response
to Karttunen's, one which tries to improve upon it at precisely this point.

So, like the intermediary theory and the core

theory, it can be looked upon as a revision of Karttunen's
theory, but one that is motivated differently, and hence
goes in a different direction.
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The type of semantic object that is denoted by an interrogative in the theory of Bennett and Belnap is the same as
in Karttunen's: an interroqative denotes a set of proposi—
tions. But there is an important difference. Whereas in
Karttunen's analyis the elements of such a set jointly constitute the complete and true semantic answer, on Bennett
and Belnap's approach each element as such is a complete
and true semantic answer. Hence, all interrogatives that
the previous theory could deal with, will denote a singleton
set in this analysis. Only in case we are dealing with an
interrogative which in fact allows for more than one complete
and true semantic answer, will its denotation be a set of
pr0positions with more than one element.
Without going into the details of the theory pr0posed by
Bennett and Belnap, which is extremely complex and involves
changes in the grammar as a whole at several points, it can
be made clear that, whatever the details of the analysis,
it is bound to fail to meet the adequacy criteria pertaining
baconjunction,quantification and entailment we formulated in
section 3.1.
Since the basic contents of the theory of Bennett and
Belnap are primarily motivated by the existence of choicereadings, which we have seen to be intimately connected with
disjunction of interrogatives, we start out by discussing
disjunction.

Since interrogatives are considered to be expres-

sions of type <<s,t>,t>, the general schema of disjunction
predicts the following semantic rule for the disjunction of
two interrogatives ¢ and w translating as ¢' and w'

respect-

ively:

(71)

APW' (P) V 1P'(P)]

So, disjunction comes down to taking the union of the sets
of propositions denoted by the disjuncts.

It will be clear

that given the way in which the elements of the set of prOpositions are looked upon, this gives correct results for
disjunctions of interrogatives. For example,

(72)

and (73)
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will each denote a set containing a single proposition, the
proposition specifying the individuals John loves and the one
specifying

those that Mary loves, respectively. According

to (71), their disjunction

[74) will contain each of these

two propositions. And indeed, each of them is a complete and
true semantic answer to

(74):

(72) Whom does John love?
(73) Whom dOeS Mary love?
(74) Whom does John love? Or, whom does Mary love?
Given the standard definitionvof entailment, it is also
correctly predicted that a disjunction of interrogatives is
entailed by its disjuncts.
However, although the theory of Bennett and Belnap meets
the adequacy criterion of disjunction, it fails to meet that
of conjunction. As in Karttunen's analysis, the predicted
rule of conjunction is

(75):

(75) kphb' (p) MP' (9)]
Conjunction of interrogatives amounts to taking the intersection of the sets of propositions denoted by the conjuncts.
It is easy to see that

(75)

predicts that the conjunction (76)

denotes the empty set:

(76) Whom does John love? And, whom does Mary love?
As was the case in Karttunen's theory, we need to introduce
an ad hoc rule for conjunction, in this case

(77}:

(77) ApEIp'EIp"[¢'{p') A¢'(p") Ap=li[p'(i) Ap"(i)]]
So, conjunction would amount to taking the pairwise intersection of the elements in the sets denoted by the conjuncts.
As we saw discussing Karttunen's theory, as soon as a
standard rule of coordination fails to be applicable, some
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problems will arise with entailments as well. The definition
of entailment for the theory of Bennett and Belnap is the
same as the one for that of Karttunen. It fails to account
for the fact that a conjunction of interrogatives entails
its conjuncts. Also, it does not account for the same basic
entailment relations between unique answer interrogatives
that Karttunen's theory did not account for.
Of course, one might introduce an ad hoc entailment
relation, just for interrogatives, such as
(78)

(78):

¢ entails w iff Vin[¢'(p)e»3p'[w'(p')A

Vjtpb‘) ~p'(j111]
But is seems more reasonable to interpret the failure to;
incorporate the standard definition of entailment for some
category of expressions, as an indication that these expressions are not assigned their proper type of semantic object.
The remarks that can be made about quantification in the
framework of Bennett and Belnap, follow straightforwardly
from the discussion about disjunction and conjunction. The
standard quantification rule for terms and interrogatives
is the same as in Karttunen's framework.

All can be expected

to go reasonably well for terms which give rise to choicereadings. But for terms which give rise to pair—list readings
the results will be empirically wrong. So. in the Bennett
and Belnap framework too, a non-standard quantification
rule is needed.
Because of the complexities it involves, it will not be
very illuminating the give the rule actually stated by Bennett
and Belnap.:n5Apart from not fitting into the general schema
QUANT,

it has other peculiar features as well. The input of

the rule does not consist of a term and an interrogative,
but a determiner, a noun phrase and an interrogative. This
means that many terms fall outside its scope. For example,
it does not apply to proper names, nor to coordinated terms
in which proper names occur, such aS'John or soge girl, nor
to complex terms containing more than one determiner and noun
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phrase, such as some girl and two:boys, etc. Finally, it should
be noticed that the complexities their rule calls for, affect
the

entire framework, yet seem.to be needed only for this

special purpose.
One last remark concerning the Bennett and Belnap approach
concerns wh-complements. Verbs embedding wh-complements are
treated as denoting relations between individuals and intensions of sets of prepositions. Like Karttunen, Bennett and
Belnap need a Special and unusual meaning postulate to relate

the wh-complement embedding £293 to its counterpart which
Operates on that—complements. In their framework this postulate reads as follows:

(79)

.VxVdi[know(i)(x,q) = 3p[q(i)(p)lxknow+(i)(x,P)}]
(q is a variable of type <s,<<s,t>,t>>)

Having to introduce two different verbs E22! (and tell, and
so on), only relatable through a meaning postulate such as

[11), is not very attractive. Not only does this violate our
intuition that in both constructionﬁthe same verb, with the
same meaning, occurs, it is also doubtfull whether all verbs
which take both kinds of complements can be handled in the
same way.37 In this respect the intermediary theory and the
core theory fare much better.
It seems to us that all this is reason enough to leave the
theory of Bennett and Belnap. Our findings with respect to
coordination, quantification and entailment show that it
gives satisfactory results (to a certain extent)

only for

the phenomena that motivated it: disjunction of interrogatives
and choice—readings. But for all interrogatives that fall
within the domain of application of unique question/unique
answer theories, it looses control. In all the simple cases,
the standard rules fail to give correct results.

4. Pair-list-readings and choice readings in an extension of
the core-theory

4.1.

Introduction

From the discussion in sections 2 and 3, the following picture
emerges.
A natural, and intuitively appealing, view on the meaning
of an interrogative is that it is something that determines
for each index a unique complete and true semantic answer.
This view underlies the theories of Karttunen and Hamblin,
and also the core theory.

In the latter it is implemented

by letting an interrogative express a certain kind of propositional concept, a question, and denote a proposition. This
leads to a

correct and standard treatment of interrogatives

which have a unique complete and true semantic answer.
_ ipterroqatives

that have more than one such

answer, Bennett and Belnap adopted a different view on the
meaning of interrogatives. According to them it is something
that determines, at each index, a set of complete and true
semantic answers. As we saw above, this view cannot be correct.
Although it leads to an adequate account of disjunction of
interrogatives, and to a reasonably adequate

one of choice-

readings, it also forces a completely ad hoc, non-standard
account of all interrogatives that do have a unique answer.
80 it seems we must seek a solution in another direction.
In our Opinion we should not change our view on what the
meaning of a 'simple' interrogative, one which has a unique
answer, is, nor should we change the nature of the semantic
object of a question. Rather, we should take a broader view
on the relationship between interrogatives, as linguistic
objects,

in general and these semantic objects. Not all inter495
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rogatives express a unique question, some express more than
one.

In this way the standard account of all interrogatives

that do have a unique answer

that the core theory provides,

can be maintained.
Another conclusion that can be drawn is that, although
pair-list readings and choice—readings are a scepe phenomenon,

they cannot be dealt with the way we usually handle scope
phenomena, viz. by means of a quantification rule {or whatever may be the analogue of such rules in some grammar].
Two characteristics of these readings show this quite clearly.
First of all, the way in whidh they are answered shows that
in that respect they behave like multiple constituent interrogatives. But quantifying-in leaves the category unchanged.
Quantification of a term into a single constituent interrogative will result in a single constituent interrogative, and
not in a multiple one. Secondly, it is clear that on pair—
list and choice readings the noun phrase in the term is to
be interpreted 'de dicto'. Again, no quantification process
will be able to account for this. The entire term including
the noun phrase in it, will be given wide scope, and hence
de re readings will always be the result.
But if the process that delivers pair-list and choice
readings, is not a quantificational one, what is it then?
From our discussion of the theory of Karttunen and the core
theory, we can get a clue. As we saw above, Karttunen derives
multiple constituent interrogatives too by means of quantification. The results are de re readings. Also, no stage in the
derivation is a suitable input for a theory of characteristic
linguistic answers to such interrogatives. The core theory
improves upon this. By deriving multiple interrogatives from
abstracts by means of restricted i-abstraction, they are
assigned de dicto readings. And the abstracts form a suitable
level of analysis to base a theory of answers on.
This suggests strongly that pair-list and choice readings
of what superficially seem to be single constituent interrogatives, are very intimately related to multiple constituent
interrogatives, and are to be derived in an analogous way.
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This is, indeed, the approach that we shall work out in
this section. Starting out from the core theory, we will ex—
tend it in two ways. We will introduce a level of analysis
at which interrogatives can be associated with more than one
question. That will give us the means to account for interrogatives which have more than one complete and true semantic
answer. And we will generalize the procedure that derives
multiple constituent interrogatives in.such a way that it
can aISO'be used to give a correct account of pair-list
and choice readings.

4-2-

The lifted core theory

4.2.1. Qisjunction in the core theory
As we saw in section 3.2.3, the core theory gives correct
results for conjunctions of interrogatives. But if we apply
the standard rule of disjunction to interrogatives,.we get
incorrect results.
The general schema DISJ gives the following rule for the
semantic interpretation of a disjunction of two interroqatives
¢ and w:

(1)

Aiw' (i) v ¢‘(i)]

According to
(2]

(1), the disjunction

[2]

translates as

(3):

Whom does John love? 0r, whom does Mary love?

(3) Ai[lx[10ve(a](j,xJ]=Ax[love[il(j,x)] v
Axilove(a)(m,xﬂ==xx love(i)(m,x)]

I

If we take a closer look at (3), we see that it does not
express a question at all. Consider its sense, denoted by (4):

{4) xaAiIAx'Llovmauij=Ax[1ove.(i)(j,x)1 v
Xx[love(a}(m,x)]==AxIlove(i)[m,x)]

I
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[4)

denotes a prepositional concept, i.e. a relation between

indices, but notone that is a question, i.e. an equivalence
relation on I. The relation that is denoted by [4]

is reflex-

ive and symmetric. but it is not transitive. Suppose John.
but not Mary, loves the same individuals at k and 1. And
suppose Mary, but not John, loves at l the same.individuals
she loves at j. Then k and l, and l and j, but not k and j
stand in the relation denoted by (4). Hence,
denote a question, and consequently

(4) does not

[3) does not express one.

But that means that it is predicted that the disjunction (2)
does not express a question. No doubt an incorrect result.
The discrepancy between conjunction and disjunction of
interrogatives in the core theory, should not come as a surprise. From the very nature of coordination it follows that,
if two expressions which denote a proposition are coordinated,
the resulting expression will again denote a single proposition. That for conjunction all goes well, might even be regarded as a kind of coincidence. For conjunctions of interrogatives too, it makes sense to say that they express more than
one question. The difference with disjunctions is that to
answer a conjunction, both conjuncts have to be answered,
whereas to answer a disjunction means to answer (at least)
one disjunct. All goes well with conjunction in the core
theory because it is always possible to conjoin the answers
to the conjuncts in one single proposition, which answers
both conjuncts. For disjunction this makes no sense. In that
case, applying the same strategy we end up with the disjunction of the answers to the disjuncts. But that prOposition

will, in a great many cases, not answer either one of the
disjuncts.

g.2.2.

Lifting intepiOUatives

Finding a correct analysis of coordination is a problem, not
only with regard to interrogatives. We run into the same problem with other kinds of expressions. It is, in other words,
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a general problem. But one for which also a general solution
strategy exists. It
ponding

is to lift expressions to their corres-

'term' level, and to define coordination at this

higher level. An illustrative instance of this general strate*
gy is the way proper names are analyzed in Montague's PTQ.
For many purposes it suffices to view proper names as individual denoting expressions. But to account for coordination
of proper names and to assign proper names and other term
phrases to a uniform category, it is necessary to lift proper
names from individual denoting expressions to expressions
denoting sets of pr0perties of individuals (or individual
concepts).
If we apply this general procedure to interrogatives as
theyare analyzed in the core theory, they are lifted from
proposition denoting expressions to expressions denoting
sets of properties of questions.38 The resulting analysis
we will call

'the lifted core theory'. The following rule

tells us for any interrogative ¢ which translates as ¢'

in

the core theory what its translation in the lifted core
theory is:

(LIFT-Int) AQ[Q(a)(Aa¢')I
where Q is a variable of type <s,<<s<s,t>>,t>>
Not only conjunction, but also disjunction can now be defined
adequately by means of a standard rule. The general schemata
CONJ and DISJ predict the following rules for coordination
of sets of properties of questions:
(CONJ—I) Let ¢' and w' be the translations of lifted
interrogatives ¢ and ¢ respectively. Their conjunction translates as follows:

lQ[¢'(Q)z\¢'(Q)1
(DISJ-I]

Let ¢' and ¢' be as above. The disjunction of
¢ and w.translates as follows:

AQW' (Q) v'b' (0}1
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In order to illustrate these definitions we consider again
our by now familiar examples:
(5)

Whom does John love?

(6) Whom does Mary love?
(7)

Whom does John love? And, whom ddes Mary love?

(8) Whom does John love? 0r, whom does Mary love?
Given

LIFT-int, we get the following translations for (S)

and (6):

(9]

AQ[Q(a}(AaAiIAx[love(al(j.x01=lx[love(i)(j.x)]}}]

(10)

lQ[Q(a)(Aali[kx[love(a)(m,xﬂ==lx[love(i)(m,x)]])]

According to

LCONJ-I,

{7) then translates as

(11) AQ{Q(a)[laAi[Ax[10ve(a)(j,x)]
0(a)(AalillxIlove(a)(m,x)]
The general schema

INCL.

{11}:

=Ax[1ove<i)(j,x)]]) A
=Ax[love(il(m,x)]])

1

predicts the following definition

of entailment between interrogatives at this lifted level:

(12) ¢ entails w iff VaVQ[¢'(Q)-’¢'(Q)]
Given their translations as lifted interrogatives (9) and (10),
(5)

and

(6)

each are, as before, entailed by their conjunction

(7). So, the correct results which we obtained in the core
theory,
For

(13)

carry over at this level of analysis.
{8) we now obtain the following result given

.DISJ-I:.

AQ[Q(a){Aali[lx[10ve(a)(j,x)] =lx[love[i){j,x}]]}

v

Q(a)(Aali[lx[love{a}(m,x)] =Ax[love(il(m,x)]])
If we compare this with the result of lifting the low-level
disjunction

(given in

[3)

in the previous)

in this case we do get something different:

section, we see

1

501
[14)

lQ[Q(a){AaAi[Ax[love(a)(j,x)] =lx[love(il(j,x)]

v

ix'uoveta) {m,x)1 =xxuovemtm,x)1
Whereaseach element of (13]
does not hold for
disjunction:

1)]

is a property of a question, this

{14), since, as we saw above, low-level

does not result in a question.

That in (13) we have found an adequate translation of the
disjunction of interrogatives (8}, is illustrated by the fact
that, given the standard definition of entailment,
entailed by each of
that intuitively (8)

(9)

(13)

is

and (10), which accounts for the fact

is entailed by each of

(5) and (6).

From these observations we think one can draw the conclusion that lifting interrogatives to expressions which denote
sets of pr0perties of questions provides us With the proper
level of analysis to define coordination

in a uniform and

standard way.
Let us conclude this section with a few additional remarks.
First of all, lifting interrogatives in fact isn't anything
new.

In G&S 1982, where we were concerned with wh-complements,

we argued that they should be analyzed on that leveL too. And
the reasons we had for that also involved coordination. Of
course, lifting interroqatives means lifting verbs that embed
them as well. In the lifted core theory such verbs will be
analyzed as denoting relations between individuals and intensions of sets of properties of questions.

The required

‘lowering' effects can be obtained by means of meaning postulates of the usual kind. Combining it with an obvious notation convention, the postulate for such verbs as 5293, which
express relations between individuals and propositions, reads
as follows:
(15)

ViVxVQ[know(i)(x,Q)

= Q(i)(Aalq[know*(a)(x,q(a))])]

For those Q which denote sets of pronerties of unique questions,
wonder, without meaning postulate, reduces as follows:

(16) VivXVQIwonder(i)(x,Q) = Q(i)(lalq[wonder+{a)[x,q)])]
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Here, Q is a variable of type.<s,<<s,<<s,<s,t>>,t>>,t>>, and
q is a variable of type <s,<s,t>>. The lifted analogues of

all the interrogatives the core theory deals with, characterize one and the same question at every index. Hence, all
sentences in which they occur, can be reduced, using {15}
and (16], to their simpler equivalents.
Lifting thus allows us to retain the results the core
theory gave us, while at the same time allowingus1x3dea1with
interrogatives

expressing more than one question. Disjunc-

tions of interroqatives are an example, as we have seen.
Choice readings are another. At this stage it can already
be observed that lifting interrogatives will enable us to
deal with that aspect of choice—readings. A standard quantification rule, though defective in other respects, would
allow us to treat an.interrogative on such a reading as being
associated with different questions. The relevant rule would
be the following:
(QUANT-I]

lQ[a’(lann[¢'(Q)])I

It is easily checked that if we quantify in
into (17) to obtain

John or Mary

(18),.ftstranslation will be

[13); i.e.

the same as that of the disjunction (8]:
[17) Whom does he0 love?
(18)

Whom does John or Mary love?

Hence, on its choice reading

(18)

is indeed associated with

two different questions, those expressed by (S) and (6). The
quantification rule also accounts for the scope properties
of both choice and pair—list readings of interrogatives and
complements. Using QUANT-I to derive pair-list readings we
get, as was the case with conjunction, and for the same
reason, results that are
core theory

similar

to those we got in the

[and in the intermediary theory). Lifting ensures

that we get analogous results with choice readings.
But, as we have

shown in previous sections, there is good
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reason to believe that these readings are not cases of quantifying-in at all, but of another derivation process, that
which derives multiple constituent interrogatives. Before
turning to the details of that analysis,however, we will
discuss, very briefly, two other issues concerning the rela—
tion between the core theory and its lifted version. One
has to do with entailment and answerhood, the other with
the analysis of linguistic answers.

4.2.3; Answerhood and entailment

By lifting interrogatives to expressionsdenOting sets of
properties of questions, we gain a correct account of coordination, but we loose the intimate and immediate relation that
exists between interrogatives as proposition denoting expressions and answerhood.

In the core theory, the proposition

denoted by an interrogative is the proposition that is its
complete and true semantic answer. When lifted, an interrogative no longer denotes a proposition. So where has answerhood gone?
It is still there, of course. The property of being completely and truly answered by a proPosition

is certainly

one of the properties in the set a lifted interrogative
denotes. To see that it does, let us first define the notion
of a pr0position p giving a complete and true semantic answer
to a question q at an index a:

(ANS) aggta) (pa) iff vi[p(i) eq(a) (ill
In other words, p gives a complete and true semantic answer
to q at a iff it entails the proposition that is the extension of q at a.
AnswerhOOd as a relation between propositions and questions
can be lifted, in a standard way, to a relation between propositions and intensions of sets of pr0perties of questions:
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(LIFT-ANS) §§§(a)(p,Q) iff Q(a}(1alq[ans(a)(p;q)])
Now let q be the question an interrogative expresses in the
core theory, and let Q be the intension of the set of properties it expresses if we lift it using LIFT-Int. Then the
following holds:

(19) §2§(i)(p,q) iff §§§ti)tp,Ql, for all i and p
So, for any interrogative

it holds that if it is answered

at some index by some pr0position, then the property of
being answered at that index by that proposition is among
the properties its lifted counterpart denotes at that index.
This means that going from the core theory to its lifted
version, we loose none of whatever results concerning answerhood we had.
It is also interesting to look at whathappensvﬁij1answerhood

for those interrogatives which fall outside the domain

of the core theory. For the disjunction of interrogatives
(8), given its translation

(13)

(see section 4.2.2), appli-

cation of LIFT-ANS gives the following result:
(8)

Whom does John love? 0r, whom does Mary love?

(13) NQ[Q(a)(laAi[lx[love(a)(j,X)] =Ax[1ove(i)(j;X)]]) V
Qta)(Xalillxllove(al(m,x)] =lxllove(i)(m,x)]l}

]

{20) §§§(a)(p,la[(13)}) iff
gasta)(p.AaAi[Axilove{a)(j.x}]==Ax[love(i)(j.x)]]) or
§E§(a)(p,lali[lx[love(a)(m,x)] =Ax[love(i}(m,x)]])
According to {20), p gives a complete and true answer to (8]

iff it gives such an answer to the question whom John loves,
or gives such an answer to the question whom Mary loves (or
does both). And this is precisely the correct result.
So, as far as answerhood is concerned,the lifted core theory is at least as satisfactory as the core theory was. Let
us now look at entailment.
First of all,

it can be noticed thatwhereas there is a close
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connection between answerhood and entailment in the core
theory, this tie is loosened in the lifted version.

In the

core theory, the standard entailment relation gives rise to
the following fact:
(21)

¢ entails w iff Vin[an§(i)(p,la¢')=s22§[1)(p,la¢‘)]

One interrogative entails another iff every answer to the
first is also an answer to the second.
In the lifted core theory, however, we have only the
weaker
(22)

[22):
If¢entailsw, then VinL§§§(i)(p,la¢'}-{5§§(i)(p,law')]

That the reverse does not hold, is quite obvious. When lifted,
one interrogative entails another iff the Setgofzproperties
denoted by the first is always a subset of the set of properties denoted by the second. Clearly, this need not hold for
two interrogatives even when it holds that 3229 properties
in the first, such as being answered at a certain index by a
certain proposition, are always also properties in the second.
That the reverse of
of

(22}

does not hold, indicates, in view

(21],.that not all entailment relations that the core

theory accounts for, are accounted for in the lifted theory
as well. An example of an entailment that we
of

'loose' is that

{24) by (23):
(23) Who walks?
(24)

Does John walk?

The conclusion that should be drawn from this is that we
should not simply throwaway the core theory, and replace it
by the lifted theory. Rather, we should supplement the one
by the other. In that case, all entailment relations can be
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accounted for, at their appropriate levels. This calls for
another way of organizing grammars, so as to allow analyses
which take place at different levels. The general principles
of such a grammar, which lead to analyses which are both
effective and parsimonous, will be discussed in section 6.

4.2.4, Linguistic answers
One of the attractive features of the core theory is that it
contains an analysis of characteristic linguistic answers to
interrogatives. Such answers are derived by combining the
interpretation of an n-place term with the interpretation of
the n~p1ace abstract underlying the interrogative they answer.
The major improvement of the lifted theory is that it can
handle interrogatives which express more than one question.
Beforehand it will be clear that if the analysis of linguistic answers is to carry over,

such interrogatives not only

need to be associated with more than one question, but also
with more than one answer.
The way to go about doing that, is just another instance
of our standard lifting routine. We lift abstracts, expressing
n-place relations, to expressions denoting sets of properties
of such. The following lifting rule tells us for any n—place
abstractflwhich translates as B' in the core theory, what its
translation is in the lifted core theory:

(LIFT-Abstr) ARn[R“ta){AaB')]
Coordination of lifted abstracts can be defined in the standard
way. In fact, if we do so, we don't need to state such rules
for lifted interrogatives anymore. They become superfluous,
once we lift

the rule which turns an n-place abstract

into an interrogative as follows: Let 6' be the translation
of a lifted n-place abstract.

Then the translation of the

correSponding lifted interrogative is the following:
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[LIFT-I) AQIB'tlaARp[Q(a)(AaliERn(aJ==Rn(i)])])]
Take two abstracts. If we turn them into interroaatives, lift
these, and then conjoin them, we qet the same result as when
we first lift the two abstracts, then conjoin them, and
after that turn the result into a lifted interrogative.
In a similar way, the analysis of linguistic answers that
the core theory offers with the
at the lifted level.

(IA)-rule;

can be preserved

The only difference is that functional

application is reversed. At the low level an exhaustified
n-place term is applied to the intension of an n-place
abstract. At the lifted level we apply the lifted abstract
to the intension of the exhaustified term:4O

(LIFT—IA) B'tkaEgggtxaa'lll
Consider the following simple example. The translation of
the abstract

(25)

(25)

in the lifted theory is

[26):

whom John loves

{26} AR‘IR‘(a)(xaxxtlove(a)(j.x11)1
If we apply

LIFT-IA_

to

(26) and the translation of the

normal, i.e. onevplace, term Suzy, the result is (27}:

[27) VX[1ove(a)(j,x)++ x==s]
And that is indeed the meaning assigned in the core theory
to the constituent answer
gative

(29)

in the context of the interro-

(28):

(28) Whom does John love?
(29)

Suzy.

These considerationsshow that the core theory and its lifted
version are suitably related: the latter is a
extension' of the former.

'conservative
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4.3. Pair-list readings and choice readings
In this sectionvnaturn to the second task we set ourselves,
the-generalization of the rule which derives multiple constituent interrogatives. Various arguments show that there are
strong resemblances between such interrogatives and pair-list
and choice readings. This suggests that they are the outcome
of one general derivational process.
In the case of choice—readings, it will be necessary to
combine this extension of the core theory with the one we
outlined in the previous section.

Since on a choice-reading

an interrogative is associated with more than one question,
its derivation on that reading has to be

stated on the level

of the lifted core theory. For pair-list readings, however,
this is not necessary. On such a reading an interrogative
can be taken to express just one single question.
In view of this it is possible, and convenient, to define
the generalization we are after first on the low level of
the core theory, thus obtaining an account of pair-list
readings, and after that, to 'lift'

it to deal with choice-

readings as well.

4.3.1. Pair-list readings
Let us first briefly recall the'essentialsof how multiple
constituent interrogatives are derived in the core theory.
Consider the two-constituent interrogative
{30)

(30]:

Whom does which man love?

It is derived from the two—place abstract (31), which trans-

lates as (32):
[31)

whom which man loves

{32}

lxly[man(a)(x)leove(a}(x,y}]
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In its turn,
a;

(31)

is the result of a rule which operates on

CN and a one—place abstract, in this case on the CN man

and (33), which translates as (34):
(33)

whom he0 loves

(34) Ay[love{a)(xo.y)]
The semantic operation that this rule involves is that of
restricted l-abstraction.-

An n+1-abstract is formed from

an n-place one and a predicate by abstraction over a free
variable in the abstract, restricting the abstraction to
those objects which satisfy the predicate.
we get (35)

from (34)

In this case,

and the translation of £22:

(35) Axofman(a)1[love{a){x0,y)]
And {35}

is equivalent to (32).

The two-place abstract underlying

(30) can be used in the

derivation of characteristic linguistic answers. Also, if we
turn it into an

interrogative we get de dicto readings, as

the translation of

(30)

illustrates:

{36) li[lxly[man(a)[x) Alove(a){x,y)] =

lxky[man(1) (x) A love(i) (x,yH I
A complete answer to (30} would specify the extension of the
relation of loving, restricted in its first argument to individuals who are men.
Let us now turn to pair-list readings. Consider (37):
(37)

Whom do John and Mary love?:

On its pair-list reading,(37)

too,is answered by specifying

the extension of the love~relation, in this case its first
argument being restricted to John and Mary. This means that

(38) would be a suitable abstract to derive [37) from:
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(38)

Axly[[x =j vx =m] A lovela)[x,y}]

If we turn (38)

into an interrogative we get the correct

pair-list reading of

(37):

(39) XiIAle[[x=j vx=m] A love(a)(x,y)] =
ley[[x:=j-vx==m]

A love(i)(x,y)]

]

Consider a second example, the pair-list reading of

(40):

(40) Whom does every man love?
A complete answer to (40)

on this reading has to specify the

extension of the love-relation restricted in its first argument to the men. But that means that, at least as far as
their answers are concerned, the pair-list reading of
and the two—constituent interrogative

(40}

(30) are the same.

Hence, the same abstract (32) that underlies
a suitable underlying structure for {42)

[30) would be

as well.

From these observation we may conclude that in fact pair—
list readings of interrogatives are straightforward cases of
restricted A-abstraction too. In the case of multiple constituent interrogatives, the abstraction is restricted to the
extension of the property expressed by the CN in the wh-phrase.
In the case of pair-list readings, it is restricted to the
extension of a property that is uniquely determined by the term.
For
(40)

[37)

it is the preperty of being John or Mary, for

it is the proPerty of being a man. It is easy to see what

in general the required property determined by the term is.
Terms which give rise to pair-list readings are monotone

increasing terms which have a unique, not necessarily empty
smallest element, extensionally speaking.

This smallest

element we call the set on which such a term 'lives'.41 For
John and Mary it is the set consisting of John and Mary, and
for every man it is the set of men. The property we are after is
the property which gives us at each index the set on which
the term lives. We call it the property on which it lives.
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For pair-list terms it can simply be defined as follows:

(LIVE) live(u) a lanVP[a(P)-+P(a)(x)]
In terms of live we can now state the required generalized
version of the rule which forms n+1-place abstracts form
n-place ones.

If a is a term, translating as c', and B is

an n—place abstract, translating as 8', then the n+1-place
abstract formed from them translates as follows:

[AB-T) lxnfliveta')[a)18'
Let us work out one example to illustrate this rule, the derivation of
(34)

(40). If we apply AB-T to the one-place abstract

and the translation of every man we get (41):

(41) Axoflive(APVx[man(a)(x)-+P(a)(x)]l[a)llyElove(a)(xo,y)]
Application of the definition LIVE and some reduction gives
the following expression that denotes the set to which the
abstraction is restricted:
(42)

(lalePlefman(a)(x)-+P(a)IX)1-+P(a)(X)])(al

This is equivalent to (43):

(43)

(Aaleman(a](X)])(a)

And this, reducing somewhat more, gives us (44)
valent of

as the equi-

(41):

(44) lxofman(a)]ly[1ove(a)((x0,y)1
In its turn,

(44)

is equivalent to {32), the abstract from

which,we concluded above,(40) should be derived.
By means of the rule AB—T we can derive pair-list readings
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adequately. That they are answered as multiple constituent
interrogatives are, is accounted for by deriving them from
two-place abstracts, from which these characteristic linguistic answers can be derived. And the de dicto aspect of
their interpretation also comes out as it should.
Obviously, the old rule which derives multiple constituent
interrogatives can be regarded as an instance of the general
rule AB-T. All we need to do is to give a wh*phrase which CN
the same translation as the term every CN.
The entire core theory, including pair-list readings,
then consists basically of only three rules.
First, there is the rule AB-T which turns n-place abstracts
and terms into n+1-place abstracts.
Second, we have the rule I which turns n-place abstracts
into interrogatives.
And third, there is the rule IA which turns n-place
abstracts and n-place terms into characteristic linguistic
answers.
But there remains one phenomenon to be taken care of, that
of choice-readings.

4.3.2. Choice-readings
As we noticed above,

a proPer treatment of choice readings will

involve a combination of two extensions of the core theory. First,
we need to proceed to the level of lifted abstracts and interrogatives, since a choice reading involves more than one question.
And,secondly;we need the generalization of the abstract formation rule AB—T, since choice readings, like pair-list readings,
closely resemble multiple constituent interrogatives. Together
these

two extensions are to result in a rule which turns ntplace

lifted abstracts and terms into n+1-place

lifted abstracts.

To these, the lifted I—rule and the lifted IA-rule, defined in
section 4.2.4 will apply.
In order to get an idea of what we are after,

lifted version of the AB—T rule:

consider the
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(LIFT—AB-T*)_ Ann” [aﬂuaARnIRnH (a) '(lalxkl’liﬂm'ﬂa) 1R“(a) ) 1)]
Here, Rn is a variable over intensions of n-place abstracts,
i.e. over nwplace relations. And Rn+I
properties of n+l-place relations.

is a variable over

In this form, the rule will

always result in an expression which denotes a set of properties of a unique n+1-place relation, which is formed from the
set of properties of a unique n-place relation and the preperty
on which the term lives. Such a lifted

abstract results in a

lifted interrogative which characterizes a unique question.
So, in order to deal with choicezmadinge the rule needs
to be generalized so as to result in lifted abstracts which
denote sets of

properties of more than one relation. For

these can be turned into lifted interrogatives which characterize more than one question. Starting from a lifted abstract
which denotes the set of proPerties of a single n-place relation, the rule should turn it into one which denotes a set of
proPerties of several n+1rplace relations by combining the
single n-place relation with several properties determined
by the term.
What we need, then, is a procedure, which we will call
choice which operates on a term and extracts from the set of
properties it denotes the proPerty or properties that are
relevant. Given such a procedure, the general rule can then
be stated as follows:

(LIFT-AB-T) AR n+1 [3' (laananhoicem') (P) A

Rn+l(a)(lalxk[P(a)]Rn(a))l)]
What remains to be done is to define the Operation choice. It

turns sets of prOperties into sets of properties. For pair-list
terms, we already know what the result should be: the singleton
set containing the property on which such a term lives. In order
to find out which pr0perties are relevant in case we are dealing

with terms which give rise to choice readings, let us consider
again our stock example

(45):

S14

(45) Whom does John or Mary love?
On its choice reading,

(45) has to be obtained from a lifted

two-place abstract. In its turn, this abstract has to be constructed from the term John or Magy and the lifted one-place
abstract

(46), which translates as

(47), and characterizes the

single property which is expressed by

(48):

(46) whom heO loves
(47)

ARF[RT(a)(lalyElove(a)(x0,y)]}l

(48) iy[love(a)(x0.y)]
The interrogative

(45)

is associated with two different

questions. E.g. in a situation in which John loves Suzy, and
Mary loves Suzy and Bill, there are two different complete
and true semantic answers to
(49) and
(49)

(45). These are expressed by

(50):
John, Suzy.

(50) Mary, Suzy and Bill.

And we will take it that the cenjunction (51) of (49) and
(50), which answers both questions associated with

(45),

counts as a complete answer as well:
(51) John, Suzy; and Mary, Suzy and Bill.
In the context of (45),
loves,

(49)

answers the question whom John

(50) answers the question whom Mary loves, and (51)

answers both.
In order to account for this, the two-place abstract from
which

(45)

is to be derived, should translate into an express-

ion which is equivalent with

(52):

(52) XRZER2(a)(Aalxly[x==jIclove(a)(x,y)]) v
R (a) (lalxky[x= mA love(a) (my) 1) '1
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The two relations which

(52)

characterizes, can be written as

the restricted l-abstracts (53) and (54):
(53) Axorxxtx= j]]ly[love(a) (x0,y)]

(54) Ax0[lx[x=m]'llytlove(a) (xo.y)]
Each of

(53) and (54) can be obtained from the single prepar-

ty

characterized by the one place abstract (46) and two

(48)

other preperties, using restricted A-abstraction.

In

(53),

A-abstraction is restricted to the proPerty of being John,
and in

(54)

it is restricted to the property of being Mary.

These two pr0perties are among the properties denoted by the
term John or Mary. And if choice is defined in such a way that,
for this term it results in the set consisting of these two
preperties, the rule LIFT—AB-T, applied to (46) and
John or Mary will result in the required (52).
Let us consider one other example, the choice reading of
(55):
(55) Whom do two girls love?
On its choice reading,

(55) allows for many different complete

and true semantic answers. One may choose any two girls and
specify for each one of them whom the individuals are that she
loves. An example of a characteristic linguistic answer is

(56):
(56) Mary, Bill and Suzy; and Hilary, Peter.

In the context of (55), (56) expresses the proposition that
Mary is a girl and that the ones she loves are Bill and Suzy,
and that Hilary is a girl, and that the one she loves is Peter.
So, one of the relations that should be characterized by the
lifted two-place abstract from which
is

(55)

is to be derived,

(57):

(57) Axlngirl (a) (x) A [x= mv X: h] A love (a) (x,y)]

516
The two-place abstract underlying (55) has to be derived from
the term two girls and the one-place abstract (46), which
characterizes the single preperty
(57)

can be derived from (48)

(48). The two-place relation

and the proPerty of being a

girl and being Mary or Hilary, by means of restricted

A~abstraction. The,restricted x-abstract is (58). Which is
equivalent to ($7):
(58)

Axol'hdgirua) (x) A [x=mv x=h]]]ky[love(a) (x0,y)}

So, if Mary and Hilary are girls, the property of being a
girl and being Mary or Hilary, should be among the preperties
that the operation choice selects from those which the term
two girls denotes. Generally, for any two girls a1 and a2,
the property of being a girl and being a1 or a2, should be
among the properties selected by choice.
Each property in the set that choice gives for two girls
is'a combination of two properties: the property of being one
of two actual girls, and the property of being a girl. Both
of these are essential for determining the questions expressed
by the choice reading of an interrogative that is constructed
from this term, and also for determining the meaning of characteristic linguistic answers to such interrogatives. The first
property is essential since such an interrogative as

(55)

asks

to specify for two individuals which actually are girls, whom
each of them loves. And the second one is essential since
any such specification also asserts that the individuals in
question are girls. We referred to this fact earlier by
saying that choice readings,

like pair-list readings, are to

be interpreted de dicto. To repeat one argument pertaining
to embedded interrogatives,

(59) on the intended reading

means that John knows of two individuals which are girls that
that are girls and whom each of them loves:
(59) John knows whom two girls love'
In general, we need the following properties to determine
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the choice pr0perties of a term a. First of all, we need
the properties of being an element of a minimal element
of c. And secondly, we need the property on whichcxlives.
The set of choice properties of a then consists of the conjunction of each of the former properties with the latter.
Consider our example two girls again.

Its minimal elements

are all sets consisting of two girls. For each such set.
being an element of that set is one of the properties we need.
The property on which two girls lives, is that of being
a girl.42 The conjunction of each of the former prOperties
with the preperty of being a girl gives the required choice
properties of two girls.
The procedure described above also gives the required
results for our other example, John or Mary. The mininal

elements are the singleton sets {John} and {Mary}. The pr0perty on which the term John or Mary lives is the preperty of
being John or Mary. The conjunctions of the latter with each
of the properties determined by the former, i.e. the property
of being John and the property of being Mary, gives the
required choice properties. Clearly, the property on which
John or Mary lives plays no.role, due to the fact that names
are treated as rigid designators. Another, related consequence
of that analysis of names in the possible worlds framework
is that for names no de dicto/de re distinction is made.
It is easy to see that for those terms which give rise
to pair—list readings, at a certain index; choice gives a
set containing a unique property, of which the extension
at that index is the same as that of the property on which

the term lives. Since in the rule LIFTeAB-T, abstraction is
restricted to the extension of the property or properties
that choice gives, the results that the general rule gives
for pair-list terms are the same as those that the limited
rule LIFT-AB-T* gives.
So, in order to give a definition of choice, we need a
general definition of liyg. We already have the faniliar
Operation 2E5! the operation of exhaustivization, which
gives the minimal elements in the denotation of a ternt43
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For both pair-list terms and choice terms it holds that they
contain at least one not necessarily empty minimal element.
80, for both kinds of terms, the set on which it lives is
the union of the minimal elements. Hence the property on
which such terms live can be defined in terms of §§h as
follows:
(LIVE)

live(a)

= lalx3P[§§h(a)(P)a\P(a)(x)]

Then, we define the choice properties of a as the conjunctions
of the properties of being an element of a minimal elenent
with the live property:

(CHOICE) choice(u)

= lPax[§§h(a)(1ax) A

P = lalx[x(x)Axlive(a)(a)(x)ll
Given this definition of choice, the rule LIFT-AB-T is now
completely implemented.
By way of illustration, we discuss once more our example
(55). The two-place (lifted) abstract underlying (55)
derived from the one-place (lifted)

abstract

is

(46), which

translates as (47), and the term two girls, which translates
as

(60):
{60)

APaxayb: )5 y A girl(a) (x) Agir1(a} (y) A P(a) (x) A P(a) (y)]

Application of LIFTvAB-T to (47)

and

[60)

gives (61):

(61) AR2[(47)(lalR13P[choice(60)(P) A
R2(a)(lalxo[P(a}1R1(a))])]
This can be reduced to

(62):

(62) AR23P{choice(60)(P)(\R2(a)(lalxo[P(a)]ly[love(a)(xo,y]])]
Suppose there are three girls, Mary, Hilary, and Jane.

In that
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case, the minimal elements in the set of sets denoted by (60)
are those in

(63):

(63) §§§1601 = {{m.h}.{m,j},{h,j}}
The property on which
(64)

live(60)

(60)

lives is

(64):44

= Aalx[girl(a)(x)]

Hence, in the situation at hand, the choice properties of
(60)

are the following:

(65)

choice(60)

= {lalngirl(a) (x) A [x=myx=h]],
lalngirHa) (x) A [x =mvx = j]] ,

Aalx[girl'(a) (x) A [x =h vx = 3'1] }
So, in this situation,

(62)

is equivalent to (66):

(66)
ARZIRZMJ (Aalxly[girl{a) (x) A [x =m‘ v x =h1 A love{a) (X1301) V

R2 (a) (Aalxly[girl(a) (x) A [x = m V}: =31 A loveta) [x,y) 1) v
R2(a1(lalxly[gir1(a){xl A [x = h vx =31 A 10ve(a)(x,y)]) ]
From the lifted two~place abstract
gative

(67)

(62), the lifted interro-

is formed by means of the rule LIFT-I:

(67) mi (62) (Aalemta) (Aamnzta) = R2[1)1)1)]
This can be reduced to (68):

(68) AQEPEchoice(60)(P) A
0(a)(lalile0[P(al]lyElovela)(xo,y]].=
AXO[P(1)11y[love[i)(x0.y)]
So,

in the situation indicated above, in which

equivalent to [66},

(62)

1)]
is

(68) denotes the following set of

properties of questions:
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(69)

KQ{Q(a)lla1i[lxly[gir1(a)(x) AIx:=n1vx:=hJ Alove(a)(x,y) =
AxlngirHi) (x) A [1: =m v x = h] A love(i) (x,y)
]) v
0(a)(Aalilkxly[girl(a)(x).A[x:=m‘¢x j].Alove(a)(x,y) =
Axky[girl(i)(x) A[x=mvx=j]Alove(i)(x,y)
1) v
QIa) (laliflxkﬂgirua) (x) A [x = h v x = j] A love(a) (x,y) =
AxAy[girl(i)(x) A[x=hvx=j]Alove(i)(x.y)
])
So, in our sample situation, the interrogative

(55)

with three different questions. Notice that (55)

is associated

is interpreted

de dicto, and that it is interpreted as a two-constituent
interrogative.
These features are both essential for giving a correct
account of the meaning of characteristic linguistic answers,
such as the constituent answer
(70)

(70):

Hilary, Peter; and Jane, Suzy.

In the context of (55), (70) expresses the proposition that
Hilary is a girl, and the one she loves is Peter, and that
Jane is a girl, and that the one she loves is Suzy. The two—
place term from which

(70)

is derived translates as

(71):45

(71) AR2[R2(a) {mm A R2(a) (5.5)]
The pr0position which (70)

expresses in the context of (55)

is obtained by applying the rule LIFT-IA to

(62)

and (71):

(72) (63)(la[§§§(la[(71)1)1)
The exhaustivization of the two-place term (71) can be written
out as
(73)

(73):
lRZVxVy[R2(a) (x,y)H-[[x =h Ay =p] v [z = j Ay = s]]]

Consequently. ((72) can be reduced to (74):

]
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(74) 3P£choice(60)(P)AAVxVy[{P(a)(x) Alove(a)(x,y)] ++
[[x=hAy=p] v[x=jAy=S]]]]
Finally,

(74) can be seen to be equivalent to (75):

(75) VxVy[[girl(a)(x).A[x =h vx =j] Alove(a)(x,y)] ++

[[x=hAy=p] v[x=jAy=$11]
And (75)

expresses the proposition which we informally

described above.
One final remark. Above, we stated that the interroqative
(45)

on its choice-reading, can also be answered by

which in fact answers both questions associated with

(51),
(45):

(45) Whom does John or Mary love?
(51) John, Suzy; and Mary, Suzy and Bill.
In order to account for this,

(51) has to be viewed as a con-

junction of two different answers to two different questions
rather than as a conjunctive answer to one question. The latter
interpretation

iii has as an answer to

(76) on its pair-list

reading, which is associated with just one question:
(76) Whom do John and Mary love?
Depending on which interroqative

(51)

answers, the two—place

term surfacing in it has to be derived in different ways from
the two two-place terms surfacing in (49) and (50):

(49) John, Suzy.
(50) Mary, Suzy and Bill.
The latter translate as

(77)

and (78):

(77) ARZIR2(a)(j.s)J
(78) mztnz (a) (m,s) A 32mm]
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For

(51)

as an answer to

junction of

(76}, we can simply take the con-

(77} and (78), thus arriving at (79):

(79) kRle2(a) (LS) Anzm (m5) A R9121) <m.b>]
But as an answer to (45), which is associated with two different questions, we have to make sure that each conjunct functions as a separate answer.
abstract underlying

I.e. we have to make sure that the

(54) distributes over the conjuncts in (51).

This is a familiar coordination problem, which has a familiar
solution: we have to define conjunction at a lifted level.
This we do as follows, we lift two~p1ace terms to expressions
denoting sets of preperties of low-level two-place term denotations. For

(77)

and (78), we then get

(80)

and

(81):

(80) A&Iﬁta) (Aamztkzm (mum
(81) Aﬁtug(a)(la1R2[R2(a) (111.5) A 112m (myb) 1)]
If we now apply the standard Operation of conjunction to
and (81), we arrive at

(80)

(82):

(82) AllglIFEM)Qa}R?(R?(a)(j,s}]) g
u? (a) (xam‘tR‘ (a) (ma) A R‘ta) (m,b)1)]
Further, we need a versiOn of the original IA-rule, which is
now lifted in both its arguments, and of which the relevant

semantic Operation is given in (83):

(33) a(AaAR"[B(Aa[exh(AaRn)])])
where a is the translation of a lifted n-place term,
and B of a lifted n-place abstract.
The reduced translation of the lifted two-place abstract underlying (45) was:

<52) mzrzezta) (Aalxly[x= j A love(a} (x,ym v
R2 (a) (Aaxxky[x=m A 10ve(a) (x,yJ J)

J

523
The reader can verify that if we apply

(83)

to (82)

and (52),

the abstract distributes over the two conjuncts. The proposition that results is that expressed by (84):

(84) Vx[love(a)(j.x) +tx==sl A
Vx[love(a) (m,x) 4+ [x= s v x=b]]
From the discussion in this section, we draw the following
conclusion. Treating interrogatives at a lifted level allows
us to deal with choice readings in a satisfactory way. In
fact, we need only one rule, LIFTBAB-T, to derive both ordiv
nary constituent interrogatives! pair-list readinqs, and choice
readings. This derivation is adequate in sofa: as that it
assigns all interrogatives a de dicto interpretation; More~
over, it accounts for the fact that pair-list readinga and
choice readings are like ordinary constituent interrogatives
in the way in which they are characteristically answered.
And, finally, a suitably lifted version of the IA—rule assigns
these answers their correct interpretation.
So,

it seems that in order to deal with all these phenomena,

we need nothing but the central notion of a question, as it
occurs in the core theory, and standard techniques for dealing
with problems of coordination, which are used elsewhere in
the grammar as well.

4.3.3. Pair-list readings and choice-readings of'complements

We argued in section 2.1 that the sentences

(85)

and

(86) both

have three different readings:

(35) John knows whom every man loves
(86) John wonders whom every man loves
The first reading results if the terntevegz man in the embedded
interrogative has narrow scope. The second reading is obtained
by embedding the interrogative on its pair—list reading.

In the
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latter case, (85)

and (86} are equivalent with (87)

and (88)

resPectively:
(87)

John knows whom which man loves

(88)

John wonders whom which man loves

We get a third reading if the ternlevegx man is quantified
into the sentence as a whole, and hence has widest SCOpe.
We saw in section 3.2.2 that in the internediary theory,

the second and third reading of (86) coincide, and we argued
that that is an incorrect result. It will need little argumentation that within the present analysis, these two readings

remain distinct, both for (85) and for (86), precisely because we took care of the de dicto nature of pair-list readings. In their reduced form, the third and second reading of

(85) are represented by (89) and (90):
(89) know*(a)(j,AileAy[man(a)(x)leove(a)(x,y)]==
Axly[man(i)(x)leove(i)(xyy)] ])
(90) vxEman(a)(x}» know*(a)(j,li{ky[love(a)(x,y)]=

lytlo'veu) (x,yu 1)]
We also saw in section 2.1 and 3.2.2 that the pair-list and
wide scope reading do coincide in case we have a rigid term,
like Mggy and Bill or evegxone, instead of the non-rigid

ever! man. For the latter we would arrive at (91) and (92):
(91) know*(a)(j,Ai[kxkﬁlove(a)(x,y)]=%xky[love(i)(x'Y)]T)
(92) Vxﬂmow,..(a) (j , Xi [1y [love(a) (XIYII = M [love(i) (XJHN
If we assume our domain to remain constant over different in~

dices,

(91) and

(92) are indeed equivalent, given the standard

semantiCs <mf 539! in a possible worlds framework.
Given the intuitive meaning of wonder, this does not hold for
this verb. An important part of its meaning can be paraphrased as

want to know. And 3322 has a negative implication: want'to
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5223 implies know not (as want to have implies have‘not). This
negative element prevents the exportation of coordinated elenr

ents within its scape. So, the reason that (91) and (92) are
equivalent, but that we do not have an equivalence of the
ana10gous readings of

{93):

(93) John wonders whom everyone loves
lies in the specific semantic content of the verbs £223 and
wonder. It is, in other words, a matter of lexical semantics.
For sentences such as

(94) and

(95), in which an interrog-

ative is embedded that has a choice reading, similar results
are obtained:
(94) John knows whom two girls love
(95) John wonders whom two girls love
Both sentences have three different readings. The first is the
one in which the term has narrowest scope, the second is the
one on which the wh-complement has its choice-reading, and
finally, there is the reading in which the term is quantified
into the sentence as a whole.
In this case, too, it holds that if we replace the non-rigid
term two girls, by the rigid one Magx or Suzx, the last two
readings of the sentence with 599! coincide, and both become

equivalent to (96):
(96) John knows whom Suzy loves, or John knows whom Mary
loves
And for the same reason that with wonder pair-list readings and

wide scope readings remain distinct

with a rigid term as‘gggx

and Bill, the same holds for a rigid term as Magi or Suzy

and

choice readings and wide scope readings.
This illustrates that the phenomena concerning pair—list
readings and choice readings of complements, discussed in section 2.1 and 2.2, are captured by the analysis developed here.
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4.4.

Conclusion

The analysis of pair—list readings and choice readings out—
lined in the previous sections enables us to account for the
various phenomena which we observed in section 2. Moreover,
it deals with coordination of interrogatives in a completely
standard way. And it brings out the parallels that exist
between conjunction and pairélist readings and disjunction
and choice readings.
As we remarked at the end of sectiOn 4.3.1, the entire
core theory consists of only three rules: the AB-T~ru1e
which forms abstracts from abstracts and terms; the I—rule
which turns abstracts into interroqatives; and the IA—rule
which constructs characteristic linguistic answers from
abstracts and terms.
For disjunction and choice readings we argued that we
need to analyze interrogatives as denoting sets of properties
of questions. The last two rules can be lifted to this level
of analysis in a completely straightforward way, as we have
seen in section4.2.¢rrm the abstract formation rule to
account for choice readings, we saw in section 4.3.2 that it
had to be not only lifted, but also to be generalized.
So,

in order to account for the interrogatives the core

theory was intended to deal with, three rules suffice. And in
order to incorporate disjunctions and choice readings, three
rules suffice as well. Moreover, these two sets of rules are
related systematically.
We saw in sectionihzs that certain facts concerning entailment relations between core theory interrogatives make it im—
possible to simply abandon the core theory in favour of its
lifted analogue. we should retain both. This calls for a more

flexible organization of the grammar, a demand that is underscored by the following observation. Consider sentence (97):
(97)

John wonders whom Peter loves or whom.Mamy loves
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This sentence has a reading on which it is equivalent with
(98)':
(93)John wonders whom Peter loves or John wonders whom
Mary loves
For a proper analysis of this reading of

(97)

the complement

in question has to be derived on a yet higher level. Analogous
cases can be found with other Constructions, not involving
interrogatives.
In section 6, we will discuss the basic principles of an
approach that allows one to deal with these phenomena in a
flexible way. Before turning to that topic, however, we discuss in the next section the third of the three phenomena
observed in section 2,
of interrogatives.

that of mention—some interpretations

5. A semantic treatment of mentiOnesome'interpretations

5.1.

Introduction

A third phenomenon besides pair-list and choice readings
discussed in section 2, is that of mention-some interpret—
ations. Though the latter have in common with choice
readings

that they allow

for more than one semantic answer,

we observed mention-some interpretations to differ from
choice readings in important respects.
On its mention—some interpretation.r the interrogative
elicits answers like

(1)

(2):

(1) Where is a pen?

(2) Oh my desk.
On its (unlikely) choice reading, (1) would have to behave
like a two-constituent interrogative. But judged from the
nature of the answer

(2), it simply behaves in accordance

with what it looks like: a single constituent interrogative.
The ’term' surfacing in

(2) requires a one-place abstract

to combine with to form the proposition it expresses as an
answer to

(1),

viz. that there is a pen on my desk.

Whereas on its choice reading, the term a gen in (1) has
wide scope over the wh—phrase where, there is no reason to
assume this to be the case for (l)

on its mention-some inter-

pretation. The fact that (1} allows for several different
completely satisfactory answers is not due to the semantic
nature of the existentially quantified term'a Ben. As was
observed in section 2.3, interrogatives which do not contain

a term which gives rise to choice readings if it is given
wide scepe allow for mention-some interpretations equally well.
528
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The choice we are left in answering (l) on its mentionsome interpretation is not the

choice of a particular pen,

but rather the choice of a particular place. If it is
existential quantification which underlies choice, then it
is not the existential quantification in a gen which triggers
the choice involved in the mention-some interpretation of

(1).

We rather would have to assume that in this case the wh-phrase
where involves existential quantification. This is also
indicated by the fact that if we take the wh—complement in

(3) on its mention-some interpretation, (3) is to be
paraphrased as (4) or (5)) but nOt as (6):
(3)

John knows where a pen is

(4)

John knows a place where a pen is

(5)

John knows of a place where a pen is, that there is
a pen there

(6) John knows of a pen where that pen is
Sentence

(6)

is a correct paraphrase of (3)

if the complement

is taken on its choice reading, but not if it is taken on its
nention~some interpretation.
These are ample reasons to reject the identification of
mention-some interpretations and choice readings, as it has
actually been proposed by Belnap.46 However, these observat-

ions do not tell us yet how to deal with the phenomenon. In
section 2.3 we indicated that we have some doubt as to
whether it is a semantic or a pragmatic phenomenon- In previous papers, we invariably defended the latter option,
but we never offered an explicit pragmatic treatment.
In the next section, we will indicate that a pragmatic
approach, though intuitively appealing, meets certain
difficulties. In section 5.3, we will present a semantic
analysis which

fits in naturally with the analysis of

choice-readings presented above. However, remaining faith+
full to our earlier position, we conclude in section 5.4
that there remain some problems of which it is hard to see
how a semantic approach could solve them.
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5.2. Problems for'a pragmatiC'approach
The phrase 'a pragmatic approach'

in the title of this

section should be interpreted specifically. The pragmatic
approach we have in mind runs along the following lines.
The semantic interpretation of an interrogative is the
question it expresses on its mention—all interpretation. Its
denotation is the preposition expressed by a true and complete
semantic answer. Mention-some and mention-all interpretations
are not a550ciated with two different semantic interpretations
of interrogatives, but with two different notions of answerhood. The mention-all interpretation is linked to the notion
of a proposition giving a complete answer to a question. The
mention-some interpretation is connected with the notion of
a proposition giving:a partial answer to a question. What kind
of answer is called for depends on the context in which the
interrogative is used.
Unlike interrogatives, linguistic answers are ambiguous
between a mention-some and a mention—all reading. On its
mentiOn-some reading, the term surfacing in a constituent
answer is as such combined with the abstract underlying an
interrogative. On its mention-all interpretation, the term
is combined with the abstract after the term has first been
exhaustified.
Whether this intuitively appealing approach is successful

or not depends on whether the notion of a partial answer
gives a correct characterization of the propositiorswhich
intuitively count as completely satisfactory answers to
an interrogative on its mention-some interpretation.
In order to be able to decide whether or not this is the
case, we need a definition of a notion of oartial answerhood.
Besides the

notion of a proposition giving a complete, true

answer to a question at a certain index, the notion of a
proposition giving a partial, true answer at an index can be
defined as follows:
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(ANS)

§2§(a)(p,q)

iff Vi[p(i)qu(a)(i)]

(P-ANS)‘ Eh'a'n8(a) (p'q) iff ai[p(1) 8- c1(a) (1)] &
'IVaai[P(i) & q(a) (1)]
According to P-ANS, a proposition gives a partial, true
answer to a question if it is compatible with the actual
true and complete answer, and not with all possible complete
answers. It should exclude at least one possible answer.
The success of this approach now depends on whether the
following holds:
(MS) p is a completely satisfactory and true mention-some

answer to q at an index a iff E-ans(a)(p,q)
Unfortunately, this is not the case. Consider again the

interrogative (1) and the answer (2):
(1) Where is a pen?
(2)

On my desk.

As a mention-some answer to (1),
there is a pen on my desk.
then

(2)

expresses the prOposition

If this happen-

(2) expresses a completely satisfactory and true mention—

some answer to the question expressed by

(1). And certainly,

it will then constitute a partial, true answer as well. It is

compatible with (in fact, even implied by) the complete and
true answer which exhaustively specifies all places in the
domain of diSCOurse where a pen can be found, since my desk
is one of them. And it will exclude other possible answers,
viz. those which do not have my desk among the total list of
places they Specify.
However, there will be many other answers that do meet
the criterion of being partial, true answers as well, but
which intuitively do not count as completely satisfactory
mention some answers. Most prominent among them are negative
answers such as

(7) :
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(7)

Not in the drawer.

If there is indeed no pen in the drawer, it can easily be
seen that then (7)

constitutes a partial and true answer to

the question expressed by (1) as well. But such negative
answers are not completely satisfactory mention-some answers.
So, MS holds in one direction, but not in the other. Correct
mention-some answers are partial answers, but not all partial
answers are mention-some answers as well.

Of course, one might try to find an alternative definition
of partial answerhood to do the job. But there are reasons to
believe that it will be hard to find one. A constituent inter—

rogative such as (1) is equivalent to the conjunction of all
yes/no questions which for a particular place P ask whether
there is a pen at P. Each such yes/no question is, so to speak,

an ultimate part of the questiOn expressed by (1). Any partial
answer has the effect of answering at least one of these
ultimate questions. The point is that both a positive and a
negative answer to such an ultimate question counts as a
partial answer to the question as a whole.
However, only positive specifications of one or more
places where a pen is, i.e. only positive answers to one or
more of these ultimate questions, count as completely satisfactory mention-some answers. This ultimately means that even
a perfectly true complete answer may fail to be a satisfactory

mention—some answer. This happens in case (8) is the true
answer to (1):
(8)

Nowhere.

The answer

(8)

is

a possible complete answer to

(1),

but it

is not a possible mention-some answer. If (8) is the true
answer to the question expressed by (1), then it has no true
mention-some answers.

What this argumentation shows, is that the outlined pragmatic approach faces a problem. Appealing though a pragmatic
analysis to the phenomenon may be, for the‘moment we see no
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way to arrive at an explicit pragmatic analysis which avoids
this problem. For that reason, it seems worthwhile to see

whether within our framework a semantic account of the
phenomenon of mention-some interpretations of interrogatives
is posSible.
There is one more argument in favour of a semanticsolution

that we want to draw attention to. Not only interrogatives,
but also the corresPonding wh—complements have both a mention~
some and a mention-all interpretation. This means that a
sentence like

(9)

can both be interpreted as expressing (10),

and as expressing (11), and similarly that
pretation that can be paraphrased as

(12) has an inter-

(13), and one that can

be paraphrased as (14):
(9)

John knows where a pen is

(10) For all places where a pen is, John knows that there
is a pen at that place
(11)

For some places where a pen is, John knows that there
is a pen at that place

(12)

John wonders where a pen is

(13) John wants for all places where a pen is, to know
whether there is a pen at that place
(14)

John wants for some place where a pen is, to know
whether there is a pen there

Since

(10)

and (11), and (13)

and

(14) have different truth

conditions, it seems that We have to conclude that on their

mention—some and mention—all interpretation,

(9) and (12)

have different truth conditions as well.
But then, under the assumption that semantics is to give
a full account of truth conditions of sentences, and under
the further assumption that the mention-some/mention-allE
distinction is a pragmatic one, we could not escape the conclusion that pragmatics would interfere with semantics.

This runs counter to rather basic methodological assumptions about the division of labour between semantics and prag-

matics. Fbr this reason,too, it makes sense to investigate the
possibilitycuTasemantic analysis of mention-some interpretations.
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5.3. A‘semantiC‘approach
What mention-some interpretations of interrogatives, or
mention-some readings as we have decided for the moment,
have in common with choice readings, is that in many cases
they allow for a choice between several different true and
complete semantic answers. Like on a choice reading, an
interrogative on a mention-some reading is characteristically associated with more than one question. This means that
they are to be treated as lifted interrogatives, i.e. as
expressions denoting sets of properties of questions.
Interrogatives are derived from abstracts. To be able to

give a correct account for their linguistic answers, intertogatives on choice readings are derived from lifted abstracts.
There is no need to do so for mention-some readings. If we
apply the interpretation of the term_gghn surfacing in the
answer

(16),

to the interpretation of the abstract (17), We

arrive at the proposition expressed by
perfect semantic answer to

(18). which is a

(15) on its mention-some reading:

(15) Who has a pen?
(16)

John.

(l7)‘Ax[3y[pen(a)(Y)akhas(a)(xyy)]]
(18) ay[pen(a)(y)axhas(a)(j,y)]
For mention—some readings, lifting is essential only at
interrogative level. For the sake of uniformity, we can of
course start from a lifted abstract, but then it has to be
nothing

else but (19):

(19) ARIIRI(a)(lakx[ay[pen(a)(y)Ixhas(a)(x,y)]])]
In other words, one and the same

(lifted)

abstract underlies

(1) both on its 'ord'inary' mention-all and on its mention-some

reading.
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This means that we need a second rule of interrogative formr
ation besides

(I), which takes care of mention-some readings,

and which is to transform a

(lifted)

interrogative. What we are to do is

abstract into a lifted
find the semantic operat-

ion that is involved in this rule. we have already established
what the input of

that operation should be. Let us now ask

ourselves what its output should be like.
Since mention-some readings leave a choice as to which
question to answer, they basically involve disjunction. So.
the output should amount to something of the form:

(20) mum) (q1> v

vQ(a) (qnn

It are the questions ql,...,qn from which one may choose one
to answer if a true answer is to result.
From the discussion in the previOus sections, we know
which questions these are. E,g. a true answer to

(15) on its

mention—some reading has to specify a particular person who
has a pen. For each and only each individual who actually has
a pen, i.e.

for each individual in the set denoted by the

abstract (17),

the true answer to the question whether that

individual has a pen counts as a true mention-some answer.
So, in this case ql...,qn are to be the questions whether x
has a pen,

for each individual x which in fact has a pen. The

true answers to these yes/no questiOns cannot fail to be
positive ones. For an individual x who does not have a pen,
the question whether or not he has one is not among ql,...,qn.
This brings US'tO thleodlowi 9 definition of the semantic
operation which cotreSponds to forming a mention—some interrogative from an abstract 8:

(I-MS) AQ[3x[8'(x)[\Q(a)ﬂAaAi[B'(x)==(AaB'(x))(i)])]1
When we apply this rule to the abstract (17) , the resulting translation of the mention-some reading of

(15)

is

{21):

536

(17) Who has a pen?

(21)'AQ[ax[3y[pen(a)(y)Ixhasta)(x,y)]‘¢
Q(a)ﬂAaAi[ayIpen(a9(y)Iihas(a)(x,y)] =
Svipen(i)(y)axhas(i)(xuy)] ])]]
The intension of

(21},

i.e. the meaning of (17)

on its mention-

some reading, is a function from indices to sets of properties
of questions. If x1,...,xn are the individuals that have a pen
at an index i, then (21) denotes the set of properties of
questions Q such.that the question whether x1 has a pen has
the property Q or ... or the question whether xn has the
preperty Q. So, at an index.

(17)

is materially equivalent

with the disjunction of those yes/no interrogatives 'Does x
have a pen?‘ which have the true answer 'Yes.'.

Notice, that at an index at which nobody has a pen,

(21)

denotesiﬂuaempty set. This accounts for the fact that in such
a situation,

(17) does not have a true mention-some answer.

Let us now take a quick look at the results we obtain for
sentences iniwhich the wh-complement corre9ponding to

{17)

on

its mention-some reading is embedded under verbs such as

wonder and‘gngw, Sentence (22), in which the complement
corresponding to

(17)

on its mention-some reading is embedded

under the intensional verb wonder translates as (23):
(22}

John wonders who:has a pen.

{23) wender(a)(j,AaAQ[3x[3y[pen(a)(y)axhas(a)(x,y)] A
Q(a)ﬁlaki[3y[pen(a)(y)Ixhas(aJ(X.Y)]b=
ay[pen(i)(y)¢~has(i)(x,Y)1 1)]])
In virtue of the meaning postulate defined for extensional
verbs

such as know,

the reduced translation of

mentiOn-some reading is
(24)

(24)

on its

(25):

John knows who has a pen

(25} 3x[ay[pen(a)(y)ashas(a)(x,y)] A
‘k‘n‘w*(a) (j,Ai[Ely[pen(a) (17) {\has (a-} (xdr) ] =
3y[pen(i)(y)thas(1)(x,y)] 1)]
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From this translation, it is transparent that {24) on its
mention-some reading can be paraphrased as

(26):

(26) Of someone who has a pen, John knows whether he has
a pen

The translation (25) can be further reduced to (27), which
accounts for the fact that

(24)

on its

can equally well be paraphrased as
(27)

mention—some reading

(28):

3x[ay[pen(a)(y)Jahas(a)(x,y)] A

know*(a)(j,xa[3y[pen(a)(y)Iahas(a)(x,y}]])]
(28) Of someone who has a pen, John knows that he has a pen

If we assume wonder to be decomposable in want to know,

the translation

(23) of sentence

reading reduces to (29), accounting for the fact that
this reading can be paraphrased as
reduced to
(22)

(22) on

(30). And (29) can be further

(31), accounting for the fact that on this reading

can also be paraphrased as

{23)

then

(22) on its mention-some

(32):

WEuIL(a} (iﬁxaISxiSyipex-Ha} (y) A1165 {a} (x,y5]

A

know*(a)(j,li[3y[pen(a)(y)Axhas(a)(x,y)]==

BytpeMi) (y) A1138 (i) (x,y)lJ)]])
(30)

John wants to know of someone who has a pen whether
he has a pen

(31) wantta)(j,xa[ax[3y[pen(a)(y)Ishas(a)(x,y)] A

know*(a)(j,Aa[3y[pen(a)(y)axhasta)(x.y)]])]])
(32) John wants to know of someone who has a pen that he
has a pen
Notice that if it happens to be the case that nobody has a
pen,

then (24) on its mention—some interpretation will be false,

this even in case John knows that nobody has a pen. i.e. in
case

(24)

is true on its mention-all reading. In virtue of the

intensional nature of the verb wonder, it may very well be
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true that John wonders who has a.pen even in case nobody has

one.
Assuming to wonder to imply to not know,.(22)

on its mention—

some reading implies that of nobody who has a pen, John knows
that he has a pen, whereas on its mention-all reading it has

the weaker implication that not of eveijybody who has a pen John
knOWS already that he has a pen.

There are some further interesting relations to be obserVed
between mention—some, mention~a11 and choice—readings. Consider
(24) again:
(24)

John knows who has a pen

The choice reading of

(24)

implies its mention-some reading.

This is correct, to know of a particular pen who has that pen,
implies to know a person who has a pen. The mention~a11
reading implies the mention-some reading of

(24) only if we

assume that someone has a pen.
Similar facts can be noticed with respect to the answerhood

properties.of the three readings of the interrogative (17):
(17) who has a pen?
Any pr0position which gives a true and complete answer to.(17)
on its choice reading, will give a true and complete answer to
(17)

on its mention—some reading as well. And except for the

proposition that nobody has a pen, any proposition that_gives

a complete and true answer to (17) on its mention-all reading,
gives a true and complete answer to (17) on its mention-some
reading as well.

And, finally, any proposition which gives a

true and complete answer to (17) on its mention-some reading,
will give a partial and true answer to (17) on its mention-all
reading.
we end this section by diacussing one more example that has
some peculiarities of its own. It is one of Belnap's favorite
examples, the interrogative

(33):
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(33) Where do two unicorns live?
The interrogative

(33)

allows for several different interpret-

ations. Suppose we want to make a picture showing two unicorns.

In such a context,

(33) asks to mention some place where two

unicorns live tOgether.
take

(33)

abstract translating as
(34)

This interpretation results if we

on its mention-some reading, derived from the
(34):

lxt ayaz [y 7‘ z A unicorn(a) (y) 'A live-at (a) (y,x) A

unicorn(a)(z)A.live-at(a)(z,x)

]]

Of course, there is also the corresponding mention-all interpretation of

(33), also to be derived from the abstract (34).

On that reading,

(33)

asks to mention all places where two

unicorns live together. This interpretation is at stake in a
context where we still want to make that picture showing two
unicorns, but this time we want to make it at the nicest spot.
But,

(33)

allows for yet another interpretation. Suppose

we Want to:catch two unicorns for dinner. Then we are interested in finding two places. not necessarily different ones,

where two different unicorns live. One might dub this reading
of

(33)

its mention-two reading.

It differs from the mention-

some reading in that it does not ask for a single place where
two unicorns live together.

Tb be able to catch two unicorns

they need not be at one and the same place, though this may
be handy.
At first sight, one might believe that the nention-two

reading of (33) amounts to its choice reading. In fact, this
is the way in which Belnap seems to view the matter. But this
is not correct. On its choice reading,

(33)

asks us to identify

two different unicorns, and to tell for each of them where itw
lives. On its choice reading,

(33) would elicit an answer like

(35):

(35) Bel lives in the wood, and Nap lives near the lake
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But this tells.us much more than we really need to know in
order to be able to make the necessary preparations for our
dinner. It may even Spoil our appetite to know the names of
our poor victims. For our purposes, we would already be quite

satisfied with an answer like (36):
(36)

In the wood, and near the lake.

And notice that (36) is a typical anSWer to a one-constituent
interrogative, where as on its choice
(35)

reveals,

(33)

reading, as the answer

is to be analyzed as a two-constituent

interrogative.
So, we have to conclude that, pace Belnap, it will not do
to identify the so—called mention-two interpretation of

(33)

with its choice reading. But then the question remains how we
are to deal with this interpretation. The answer is simple:
by paying due attention to the fact that two unicorns is a

plural term. And the expression surfacing in {36), is a
plural expression as well. As an answer to (33) on its mentiontwo reading,

(36) expresses that {in the wood, near the lake}

is a set of places such that there is a set consisting of (at
least)

two unicorns such that each member of the set of

unicorns is at some member in the set of places

(and at each

member of the set of places there is some member of the set
of unicorns).

As an answer to (33),

(36) is just another instance of,

what Remko Scha has called, the phenomenon of cumulative
quantification. One of Scha's examples is sentence

(37):47

(37) 600 Dutch firms use 5000 American computers
On its most likely reading,
as

(37)

can be paraphrased roughly

(38):
{38) The total number of Dutch firms that use an American
computer is 600, and the total number of American
computers used by a Dutch firm is 5000
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Scha provides a compositional semantic analysis for the
phenomenon of cumulative quantification.(and some interesting
related phenomena besides).
We do not intend to go into technical details at this point,
but only want to sketch informally that once it is recognized
that (33)

has a reading which involves cumulative quantification,

its mention-two interpretation has no further problems to offer.

It is simply the mention-some interpretation of (33) on its
reading involving cumulative quantification.
To get things to work, we take into account that two unicorns

and in the wood and near the 1953 are plural expressions. This
means that thefbrmeris to be taken as denoting a set of proper—f
ties of sets

(or groups)

of individuals, rather than as a set

of properties of individuals. And the latter is to be related
in a similar way to a set

(or group) of places, rather than to

two individual places.
Similarly, the abstract underlying (33)
should not, as the abstract

(34)

on this reading

did, express a property of

individual places, but rather a prOperty of sets
of places.

where in

On its

(33)

mention-two interpretation,

(or groups)

the wh-phrase

is to be taken as senantically plural, whereas

on its mention-one-place-where—two—unicorns-live interpretation,
the wh—phrase is semantically singular.
The abstract underlying (33) on its mention-two interpretation would then be something like

(39):

(39) Ax[ay{unicorns(a) (Y) A |Y| = 2 A
Vx[Y(x)-oay[X(y)Axlive—at(a){x,y)]] A

VY[X(Y)-'3x[Y(X)A\1ive—at(a)(xpy)]] 1]
It is our claim that such a result can be obtained by using
the techniques developed by Scha. This being so, it is clear
that if we apply our mention-some interrogative rule.(I—MS)
to

(39), the result will be an interrogative which asks to

specify two
at these
unicorns.

(not necessarily two different)

places such that

places taken together, there live two different
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In other words, the mention—two interpretation really amounts
to the mention-some interpretation of the cumulative quant-

ification reading of (33), essentially hinging upon the plurality of the term tw0'uniCOrns occurring in it. (For obvious
semantic reasons, there is in this case no corresPonding
mention-all reading. Any answer to the much simpler question

where (mention-all) a unicorn lives would supply basically
the same information as an answer to the mention-all cumulative
quantification reading.)
This ends our discussion of this semantic approach to the
phenomenon of mention-some interpretations. Its basic features
can be summed up as follows.

It fits in nicely within our

general framework for the semantic analysis of interrogatives
and wh-complements. More in particular, our basic notion of
a question as an equivalence relation between indices was
seen to apply to mention-some interrogatives equally well
as it applies to mention—all interrogatives. This notwith—
standing the fact that the notion of a question is intimately
tied to that of exhaustiveness.
The general duality of mention-Some and mention-all interpretations of interrogatives is accounted for by distinguishing
two basic ways of deriving interrogatives from abstracts. TO
this general duality in the interpretation of interrogatives
corre3ponds a general duality in the interpretation of answers.
Two rules of deriving linguistic answers to interrogatives
are to be distinguished. Both take a term and the abstract
underlying an interrogative as input. The mention-all answer
rule first exhaustifies the interpretation of the term, and
then applies it to the interpretation of the abstract to
form a proposition. The mention-some answer rule forms a
proposition from the term and the abstract without applying
exhaustivization.
Sofar, this story about a semantic approach to mentionsome interpretations has the looks of a success-story. As
promised, in the next section we will provide several arguments
which throw some doubt upon this semantic approach really
being the happy end.
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5.4. Problems for'a'semant c approach
Despite the nice features of the semantic approach presented
in the previous section,

the feeling remains, at least with

us, that the intuitive pragmatic explanation of how mentionsome interpretations come about, is more appealing. In what
follows, we will try to provide some arguments why we feel
this way, and we will point at some problems of which it
remains

to be seen whether they can be solved On the basis

of the semantic approach.
As we saw in section 5.1,

it will not suffice to view

mention-some interpretations as mere weakenings of the
semantic mention—all readings in terms of the notion of partial answerhood. A mention—some answer is more than just a
partial answer, it is a particular kind of partial answer, a
positive one. But it seems that this is something that can be
explained pragmatically in a natural way as well. Consider
the example

(40):

(40) Where do they sell italian newspapers?
In a typical mention-some situation, such as the one in which

(40) is asked by an Italian tourist, what triggers the mentionsome interpretation is our knowledge that your average Italian
tourist's concern is for a newspaper. Getting a newspaper is the
background concern for the question. To get a newspaper, you

need to know a place where they are sold (and that is open fer
bussiness, etc.). Clearly? to know one such place will generally
suffice. So, being aware of this background concern behind the
question, it is reasonable to infer that our Italian tourist
will be satisfied if we mention some place where Italian newspapers are sold. And notice that by this particular piece of
reasoningthe particular positive nature of the answer that is
required,

is predicted as well.

544

So, it seems that if our pragmatic reasoning takes into
account that questions are asked against the background of
certain welldefined concerns

(such as things people want to

have, or to know, and so on), an intuitive and plausible
account of mention-some interpretations on the basis of the

semantic mentionwall reading can be given. Reaching this
conclusion is not the same as providing an explicit theory
that works, but it might point into the direction in which
we have to look for such a theory.
To this it can be added that even if we stick to the
semantic status of mention—some interpretations, a pragmatic
theory along these lines would be needed anyway. The semantic
account predicts an ambiguity between mention-some and mentionall readings. But in actual language use, ambiguities must be

resolved. For this we need the same kind of reasoning as the
one outlined above. And if we need this same line of pragmatic
reasoning anyway in a full theory of language use, why then
not use it as leading us to a certain pragmatic interpretation,
rather than to posit a semantic ambiguity and to use it to
resolve it?

.

This view is further supported by some observations. First
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ticed that mention-some interpretations

ofrwh-complements are possible only when they are embedded
under verbs which have a human subject, and which are tied to
typical human cencerns. Examples are sentences such as
(42)

and

{41)

(41),

(43):
Maria wenders where they sell Italian newspapers

(42) Mario asks where they sell Italian newspapers
(43)

Mary knows where they sell Italian newspapers

But when embedded under verbs which are not related to human
concerns and which do not have a human subject, it is impossible to give a mention-some interpretation to wh-complements.
Wittness

(44)-(47):

{44) What the average grade is depends on what grade each

student has_got
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(45) Where you can_get_gas depends on what day it is
(46) Does it matter where a.pen is?

(47) Who will come is partly determined by who is invited
Clearly,

in all these cases, mention some interpretations

make no sense at all, only mention-all interpretations of the
embedded wh-complements are possible. If the mention-some

interpretation would be a distinct semantic reading, it would
seem to be predicted that sentences

(44)— (47)

are ambigous

between a mention—some and a mention—all reading. But they
are not.
On a semantic approach this seems hard to account for. One
either would have to find distinctive semantic features of the
verbs involved which explain

why mention—some readings are

blocked, or it should be possible to argue that these sentences
do have mentionvsome readings, but that the semantic interpretation of these verbs is such that they coincide with mention—
all readings.48 We would not want to claim that such strategies
will not work. But, as long as they are not explicitly made
to work,

the semantic approach faces a problem.

On a pragmatic approach, which arrives at mention-some
interpretations by a form of reasoning which takes background
human concerns into consideration, there is no problem at all.
Such pragmatic reasonings only start off if human concerns
are involved. And the relevant ones leading to mention-some
interpretations are simply not there in case of sentences

such as (44)- (47).
Even more problematic for the semantic approach are such
sequences of sentences as in

(48):

(48) Where can I get gas around here?
That depends on what time it is.
One can easily imagine a situation in which the interrogative

in (48) gets a mention-some interpretation. In such a situation
the sequence.(48) makes good sense. But the indicative in (48}
clearly involves a mention—all interpretation of the complement
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the anaphor‘that refers to. But its.reference is the interrogative in the sequence which we assumed to have a mention-some
reading. It seems hard to explain how an anaphoric expression

has another reading of the expression it refers back to, than
that expression has itself.49
Again this is no problem for the pragmatic approach, which
assumes that the only semantic reading of both the interrogn

ative and the wh—complement is the mention-all reading.
A last argument cencerns the fact that in some languages,
such as the one we know best, mention~some interpretations
of interrogatives as such tend not to occur. Rather, there

is a strong tendency to phrase mention—some requests differently from mention-all ones, i.e. by means of phrases which
do not have the form of an interrogative or wh-complement.
For example, in Dutch, one would rather not use

(50) instead. And similarly,
(49)

(49), but

(52) would be preferred over (51):

Jan weet wie een vuurtje heeft

John knows who has a light
(50) Jan weet ienand die een vuurtje heeft
John knows someone who has a light
(51) Wat is een voorbeeld van een priemgetal?
What is an example of a prime number?

(52) Geef een voorbeeld van een priemgetal
Give an example of a prime number

None of the arguments put forward here in itself really show
that a semantic analysis of mention-some interpretations is
basically wrong—directed. But they do indicate that it faces
some problems. In our opinion, this is reason enough not to
loose sight of the more intuitive, though admittedly not worked
out, pragmatic view.
Be this as it may,

the semantic analysis sketched in the

previous section certainly has its merits, and shows that the
existence of mention-some interpretations is not in conflict

with the main features of our semantic theory of interrogatives
and wh-complements.

6. A flexible approach to Montague grammar

In the previous sections, we have extended the core theory in
such a way that conjunctions and disjunctions, pair-list and

choice readingsr and mention—some interpretations, are brought
within its domain of application. We have seen that conjunctions and pair-list readings can already be dealt with adequately within the core theory itself. It is only to be able to

account for the other three kinds of (readings of) interrogatives, that we need to lift interrogatives, and in case of
choice readings the underlying abstracts as well, to a level
at which they denote sets of properties of questions, and not
simply questions. The thus resulting theory we referred to as
the lifted core theory.
A question that arises is what we are to do with these two
theories. Are we to replace the core theory by its lifted
version, or are we to retain them both?
In section 4.2ﬁ3we have already indicated that we have to

choose the latter option. Many entailment relations between
core interrogatives, i.e. those that fall within the.domain of
the core theory, are covered by the standard definition of
entailment only if we take them to express questiOns. In lifting
them, many entailment relations that hold on the lower level
are lost.

Let us first point out that the option of retaining both
theories is really open to us. It is, since nothing was really
found to be wrong with the core theory as such. Within its
domain of application, the results are completely in order.
As long as we carefully list and restrict the rules we admit
in the coretheory nothing can go wrong.

The only thing is that its domain of application is limited.
In some cases, lifting is really necessary. But why lift the

theory as a whole? why not call for the
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rules and procedures
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of the lifted theory just in case the.need arises?

There is an obvious objection to this strategy. If we_go
about this way, we loose a central feature of 'standard'
Montague_grammar. This being the feature that each syntactic
category by means of a general definition is associated with
a single semantic type. If our_grammar derives both Core and
lifted interrogatives it seems to loose this characteristic.
Of course, there is an obvious way to avoid this and to stay

within the standard theory, viz. by declaring that core
interrogatives and lifted interrogatives belong to different

syntactic categories. But little is_gained this way. There
seem to be no syntactic arguments at all to support such a
proliferation of categories. And it spreads. Not only interrogatives, but also wh—complements and complement-embedding verbs
would be infected. Almost any rule involved would have several
versions, a core version and a lifted version.
All this is very true,

and it would be decisive if not for

one thing. The lifted versions of lifted categories and rules,
and lifted translations and interpretations, are all predictable
from the core ones. It is not really necessary to state them
all separately. The core ones suffice, when supplemented with'
geg_ra1 lifting rules. Each rule and each category assiqnment
plus translation of basic expressibns is stated only once, viz.
at the lowest level its semantic analysis allows for. General
lifting rules tell us in each case what the corresponding lifted
rules, categories,

types and translations are.

The strategy outlined above has for the first time been
proposed explicitly by Barbara Partee and Mats Rooth.5O It is
a quite attractive alternative for the strategy followed by
Montague in PTQ and other papers. Montague's strategy can be
characterized as to 'generalize to the worst case'. 3.9. in
PTQ all intransitiveverbs are assigned type"<<‘s,e>,t'>,
simple

for the

reason that some such verbs are essentially to be inter—

preted as expressing preperties of individual cbncepts, even
though the majority of transitive verbs simply express properties of individuals, a fact which is accounted for by a meaningpostulate, which in the end reduces these verbs to expressions
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of type <e,t>.
Quite similarly,

PTQ treats proper names not as expressions

denoting an individual, not as expressions denoting sets of

sets of individuals, not even as expressions denoting sets of
properties of individuals, but as expresSions denoting sets
of properties of individual c0ncepts. This in order to bring
them.in line with quantified terms. The latter can not be
treated as individual denoting expressions. For the larger part
they could be treated as denoting sets of sets of individuals
in a great many contexts, but as objects of intensional trans—

itive verbs such as gggg they can be argued to have to denote
sets of sets of properties of individual concepts.

since to

Montague this seemed to be the worst case, and since he wanted

all terms to be of one and the same semantic type in all contexts,
proper names are treated the way they are.
To give a last example, and many others could be added.

because geek can be argued to denote a relation between indiw
viduals and intensions of sets of properties of individual
concepts, all transitive verbs are treated as having such
complex denotations. Many of them can simply be interpreted as
denoting sets of pairs of individuals, a fact which is again
nvv.

kvv
H1

mn-surulvuaou

A:
v.1.

n
u

“Anne‘uﬁ
un'suubii

nAnJ-ou'laJ-r‘
ywuuuauvbo

Partee & Rooﬁi defend a strategy which is the opposite of
generalizing to the worst case. It is to minimize complexity
whenever this is possible. Lexical items should be introduced

at the lowest level that their semantic interpretation allows.
Lifting to higher levels of interpretation should occur only
when this is empirically motivated. Likewise, rules should be
stated at the lowest level at which they give empirically
correct results.
The most important reason behind this alternative methodological strategy is not economy, but empirical adequacy.
A basic assumption behind Montague's approach is that there

really is a 'worst case' one can generalize to. As Partee &
Rooth point cut, and as was already alluded to in section 4.6,
there are reasons to doubt this assumption. E,g. the PTQ type»
assignments are not high enough for all cases. They do not
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allow one to account for that reading of (1) on which it is
equivalent to

(2), where the disjuncts of the latter are read

de dicto:

(1)

John seeks a unicorn or a centaur

(2)

John seeks a unicorn or John seeks a centaur

And a similar problem was noted in section;4.

for sentences

in which a disjunctive wh-complement is eubedded under an
intensional verb.

an example which shows that the type assign-

ments in our lifted core theory also are in need of further
lifting in some cases.
For this and other reasons, it seems advisable to leave
the strategy to generalize to the worst case, and to replace
it by a flexible approach. Though several

people have pro-

vided arguments and analyses that comply with this strategy,
no framework has established itself yet. Therefore, we will
just indicate in what follows what we think are some fundamente
a1 Principles of this approach, without going into technical
details.
A first principle, and a main difference with 'standard'
Montague grammar

is

that a

syntactic category is

not assigned

a single semantic type, but rather a set of types. This set
consists of a basic type, and of Bredictable types. The idea
is that expressions of a certain syntactic category may be
interpreted as being of any of the types associated with that
category.
A second characteristic is that the predictable types are

defined on the basis of the basic type by means of general
procedures.
Thirdly, every expression translates

into some logical

expression of, i.e. is interpreted as a semantic object of,
one of the types associated with its category. This is its
basic translation, and the type of that translation, one might
call its minimal type. Of course, which type is the minimal
type of some expression depends on its characteristic semantic
features.
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A fourth characteristic is that beside a basic translation of its
minimal type,

every expression also has predictable translat—

ions of all types predictable from its minimal type. These
predictable translations are obtained from its basic translation by_general procedures, which run parallel to the
general procedures that define predictable types.
A last important feature is that the translation rule that
corresponds to a syntactic rule is basically defined over
logical expressions of the basic types that correspond to the
categories of the expressions that form.the input of the rule.
For every predictable type of
ions,

(one of)

its

there is a predictable ‘form of the'

input expresstranslation rule.

These are to be defined by using the same kind of procedures
that define predictable types and predictable translations.
Let us illustrate these principles by giving some simple
examples. Suppose that S and NP are our basic categories,
from.which we form functional categories A/B, such as IV =

S/NP, TV = IV/NP, and so on. The basic type corresponding to
category S is t, and that of NP is e. The basic type of A/B =
<basic type of B,basic type of A>. So, the basic type of IV
is <e,t>, that of TV is <e,<e,t>>.
Of course. not all NP’s can be regarded as individual
denoting expressions, nor are all TV's relations between
individuals. At least for some quantified NP's, it holds that
they need to be analyzed as denoting sets of sets of indivi-

duals. So, <<e,t>.t> should be another type associated with
the category NP, onethat is predictable from type e. So, one
of the general procedures we need is one that shifts any type
a into the type <<a,t>,t>. And if we want to take into consideration NP's that refer to individual concepts <s,e> should
also be a predictable type of category NP, which means that we
also need a type shifting rule which shifts a to <s,a>. But
if NP's are lifted, then so must be IV's and TV's in their
argument places. So, we also need a procedure that shifts
<a,b> to <<<a,t>,t>,b>. And similarly, there has to be a_pro—
cedure which takes us from<<a,h> to..<<s,a>,b>.51
Some NP's have a translation of a minimal type that
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equals the basic type,.viz. proper names. For others, the
minimal type is a non-basic predictable type. Likewise, some
TV's, such as the extensional‘ﬁiﬂg, have basic translations
of the corresponding basic type, whereas others, such as the
intensional §§g£,

are of a minimal type that is essentially

higher. Notice that in this flexible approach no extensionalizing meaning postulates are needed.
Although the basic translation of a proper name is of type
e, we sometimes, e.g.

in the case of coordination, need to

have a translation of type4«e,t>,t> as well. With the procedure that shifts a into<Ka,t>,t>, we have a procedure that
tells us that if a is the translation of type a, Ax<alt>[x(a)]
is the corresponding translation of type<sa,t>,t>. So; if
ﬁghg translates as j, it translates as AX[X(j)]

as well.

Interrogatives can be handled in this flexible approach
elegantly too.

Interrogatives are sentential expressions. Syn-

tactically,

there

category S,

the same category that indicative sentences belong

to.

seems

But semantically,

to be no reason not to assign them to

there

is a difference.

Whereas indica—

tive sentence have as their minimal translation type type t,
the basic type of S,
ces is higher.

the minimal type of interrogative senten-

T+ 19 <s;t>: one of the predictable types

associated with S.
All

core

interrogatives,

conjunctions

atives with pair-list readings,
mal level.

thereof,

and interrog-

can be analyzed at this mini—

It is only for disjunctions of interrogatives,

for choice readings, and for mention-some readings, that we
need to proceed to a higher level. The lifting procedures
which we used in analyzing these interrogatives,

us to a predictable

in fact take

higher type associated with the catego-

rY SoThis move is motivated by the semantic characteristics of
these constructions.

In this respect there is no difference

between taking this step and e.g.

taking the step from e to

<<e,t>t> in case of quantified NP's.
Complement embedding verbs can be regacded as expressions
of category IV/S. Extensional expressions of this category,
such as‘Engw, have as their minimal type <<s,t>,<e,t>>. When
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applied to a completent on a choice.reading; for example, they
have to be regarded as being expressions of a higher predicted
type.

Their translation as expressions of this higher type is

predicted by the general rules as well. E.g. 329! then trans—

lates as Ale[Q(a)(lalplknow(a)(x,p)])l, in which Q is a variable of type <s,<<s,<<s,<s,t>>,t>>,t>>.52 As this translation
illustrates, constructing this higher type translation from
the minimal type one, makes the meaning postulate which takes
care<)f the reduchbility superfluous.
The minimal translation of intensional complement ehbedding
Verbs, such.as‘wonder, is of type <<s,<<s,<<s;<s,t>>,t>>,t>>,
<e,t>>.

I.e. it is of the higher type translation of $323.

In

certain cases, of course, alowertype result can be obtained
by means of the lOgic that is used. E.g. if the first argument
of wonder is the intension of a set of properties of a unique
question, the semantics guarantees the existence of an equivalent relation which takes that question as its first argument.53
In section 4.4, we noticed that sentence

(3)

also has a

reading on which it is equivalent to (4):
(3) John wonders whom Peter loves or whom Mary loves

(4) John wonders whom Peter loves or John wonders whom Mary
loves
Clearly, the techniques sketched above, allow one to deal with
this. The types of complements and of wonder can be lifted to
predictable types, and get a predictable translation that will
make

(3)

come out with the same meaning as

(4). This solution

is basically the same as the one that accounts for the wide
scope 'or' case involving (1)

and

(2) discussed abOVe.

All this remains admittedly sketchy, and the exact content
of the principles and rules involved requires further investigation, but we feel that these remarks show that an:

analysis

of interrogatives, including pair-list, choice and mention-

some readings and coordination of interrogatives such as we
have given in the previous sections, can fruitfully be embedded
in a flexible approach to Montague grammar.

Notes

We would like to thank Renate Bartsch, Theo Janssen and
Fred Landman for their comments on an earlier version.
See Groenendijk & Stokhof (1982,1983aﬂ984a,1984b).
2. The phenomenon of pair-list readings has been discussed
previously in Bennett (1977,1979) Karttunen & Peters {1980),
Belnap (1982}, Scha {1983), and in G&S (1982,1983a).The
approach of Karttunen & Peters is discussed in detail in
section 3.2.1,. that of Bennett & Belnap in section 3.2.4,,
and our earlier approach in sections 3.2.2, and 3.2.3. One
of the shortcomings of the latter has already been noticed by
Scha. His own proposal to deal with the phenomenon presupposes a performative analysis of interrogatives, and is left
out of consideration here. Performative analyses in general
have been criticised by many authors. As for this particular
case, it could be objected that it is hard to see how a per~
formative approach to pair-list readings could be carried
over so as to apply to the same phenomenon Wlth wh-complements.

Besides these two there is a third reading, called the 'functional reading', on which {1) is answered as in (a):
(a)

His best student.

Functional readings are discussed in G&S 1983a.That they
constitute a separate reading of interrogatives, and that
answers like {a} are not mere abbreviations of typical
pair-list answers, such as (3)(a] and (3)(b}, can be argued
for in several ways, for example by pointing out that such
interrogatives as [b], which do not allow for pair-list
answers, do have functional ones, such as (c):
(b) Which student did no professor recommend?
(0] His worst student.
In what follows, functional readings will be left out of
consideration alltogether.
The observation made in the previous note concerning the
existence Of distinct functional readings of interrogatives
applies to wh-complements, and to sentences containing them,
as well. Throughout what follows they will be ignored.
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5. The de dicto nature of ordinary constituent interrogatives
(or rather of the corresponding wh-complements) is argued
for in some detail in section 1.6 of G&S 1982. Basically
the same kind of argumentation is used here with respect to
pair-list readings. The way we accounted for these readings
in G&S 1982 did not account for their de dicto nature, but
resulted in de re readings. See also the discussion in
sections 3.2.2 and 3.2.3.
For a definition of the notion of a rigid term, see G&S 1984b,
section 4.2. The collapsing of"the pair-list reading and the
wide scope reading in case the verb is know and the term rigid,
is to a certain extent a matter of the framework, that of
standard possible worlds semantics, that is used here. Given
a semantics of prepositional attitudes that does not imply
logical omniscience, the two readings remain distinct even
in CaSe of rigid terms. The entire issue is hence germane
to the analysis of interrogatives proper, and will therefore
not be taken up in what follows.
7.

See Belnap (1981,1982), Belnap & Steel

(1976].

B. When we talk about [non)-uniqueness of answers, we mean in
this context complete and true semantic answers. Virtually
all interrogatives have more than one partial (true) semantic answer. And from a pragmatic point of view, i.e. taking
into account the information of the questioner, almost any
interrogative will allow for many different complete pragmatic answers. For definitions and discussions of these various
notions of answerhood, see G&S 1984a, and 6&8 1984b, section 4.
Notice that if the wh-phrase in (21} has widest scope this
may give rise to two different readinqs, one in which the
plural term two of John's friends is read collectively, and
one in which it is read distributively. Furthermore, it may
be noticed that the wh-phrase what in many cases tends to be
interpreted as ranging over types (kinds) of objects, rather
than over concrete objects (tokens of such types).
10. Some of Belnap's favorite examples are
example Belnap 1982):
(a)
(b)
(0)
(6)

(al-(d)

[see for

Where is a place where I can get gas on a Sunday?
Who are some of your friends?
What is the age of one of your children?
What is in the basket?

On its most likely reading, the identification of any place
where gas is sold on a Sunday, will count as a complete answer
to (a). In the next section, and more extensively in section
5, we will argue that this reading of (a), which we call its
'mention-some'-reading, differs in important respects from
a choice-reading.
The interrogatives (b) and, more clearly, (c) are examples
of interrogatives which naturally give rise to choice readings.
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But only, of course, if they are acceptable English sentences
to begin with. In fact, we have our doubts about the acceptability of (b) and (c). Like most of Belnap's examples we find
them rather marginal. (These doubts are stronger, and perhaps
better founded, if we consider their Dutch counterparts.)
Belnap himself seems to have some doubts as well, since in
Belnap {1982) he states that even in case such examples as
(a)-(dl would not exist in English, or in any other natural
language, he would prefer a semantic analysis of interrogatives that could deal with them in principle, over one
that

couldn't. This for the simple reason that one's semantics

should be universal enough to be able to deal with them if
need arises. We feel sympathetic towards such tolerance.
But our primary interest for dealing with choice-readings
of interrogatives in this paper is not any intrinsic importance of the phenomenon as a potential
or actual phenomenon of natural language. Rather, what we want to show in
this paper is that though our notion of a question, the seman—
tic object associated with interrogatives and complements,
is intimately tied to that of a unique complete and true
semantic answer, this does not diminish in any way its usefullness in dealing with interrogatives that allow for more
than one such answer. And if choice-readings do not constitute an example of such, disjunctions of interrogatives do
anyway.
One further remark about (b) and (c). We tend to believe
that someone who is really interested in the kind of thing
that (b) or {d} seem to ask for, would prefer to phrase his
request for this information in a different way, for example
by using [e] or (f), rather than (b), and (9): rather than (c):
(e) Mention some of your friends:
(f) Give me the names of some of your friends!

(9) Tell me the age of one of your children!
As far as (d) is concerned, according to Belnap both (h)
(1) count as full, complete answers:

and

(h) Some apples.
(1) Three apples.
We are not sure whether we agree. But if Belnap is right, we
believe he is because there is an ambiguity at stake. As we
already alluded to in note 9, it seems that what might either
ask
for a specification of kinds, in this case the kinds of
objects in the basket, or of objects as such. Clearly, (h}
would be an answer to (d) on the first interpretation, and
(i) would fit the second one. However, three eagles being
indefinite and non-rigid, (i) could not count as a complete
semantic answer. (See G&S 1984b, section 4, for a general
discussion of the relationship between semantic properties
of terms and notions of semantic and pragmatic answerhood.}
However, given the fact that in most circumstances wedoruuzhawa
rmn:need,identity criteria and rigid names for individual

apples, it may still be that, pragmatically speaking,(i)isthe
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best answer we can, and want to, give, given our purposes and
linguistic means. In short, we doubt that both kinds of
answers are really answers to the same question. And we
further doubt that both would count as semantically complete.
And only if both these conditions would be fullfilled, (d)
would count as an example that is relevant in the present
context.

11.

Sentence 129) has only two readings, but there are sentences
which allow for one more. Consider (a) and (b):
(a) Bill seeks John or Mary, or Peter or Suzy
(b) John seeks a unicorn or a centaur
On their intended third reading, (a} and (b) can be paraphrased as (c) and (d) respectively, both disjuncts being read
de dicta:
(0) Bill seeks John or Mary, or Bill seeks Peter or Suzy
(d)

John seeks a unicorn,

or John seeks a centaur

These readings of (a) and (c) cannot be obtained in the PTQfragment (as was observed in Partee & Rooth 1982b). In section
4.6 the same kind of phenomenon is observed with respect to
sentences containing a disjunctive wh-complement embedded
under an intensional verb. In section 6 we will sketch a more
flexible approach to Montague grammar, advocated by Partee
& Rooth and others, in which these and similar problems can
be solved in an elegant way.
12. As examples of readings of interrogatives on which they allow
for more than one complete and true semantic answer, mentionnhmn
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readings. To our knowledge, only Belnap seems to have observed
the latter. But, as we will argue, he fails to distinguish
properly between mention-some interpretations and choicereadings.
The distinction between mention-some interpretations and
mention-all interpretations plays an important role in the
theory of Hintikka (see e.g. Hintikka 1976,1978). In his analysis, wh-phrases are ambiguous between an existential quantifier reading and a universal quantifier reading. For a general
outline, and an evaluation, see G&S 1984c, section 4.4. See
further section 5.
13. To some extent, the remarks in note 10 concerning the marginal
nature of choice readings, and the observation made there
that in many cases one would use different linguistic means
to express what such a reading is supposed to express, apply
to mention-some interpretations as well. Some examples that
support the latter claim are given in section 5.4.
14. Earlier we defended the position that mention-some interpretations are a pragmatic phenomenon (see for example the
discussion in Gas 1982, section 6.3). This position is also
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defended by others (Karttunen is an example, see Karttunen
1977, note 4). The distinction between semantic ambiguity and
pragmatic multi-interpretability is admittedly vague, and it
is certainly not clearly defined outside a theoretical context.
As a purely methodologically motivated principle, we draw the
line between semantics and pragmatics between truth conditions
(or semantic answerhood conditions when we are dealing with
interrogatives) and other nonvtruthconditional aspects of
meaning. This presupposes that these other aspects of meaning
do not interfere with truth conditions. we use this principle
as a guide-line, not so much because we are convinced that it
embodies some ultimate truth,

but rather because it leads to

clearly organized and well—delineated analyses. As with all
such methodological principles, it is one that one should be:
prepared to give up as soon as a descriptively and explanatory
superior theory turns up that does without it.
15. The position that the two phenomena are one and the same is
implicitly held by Belnap. We will go into this in some
detail in section 5.3.
16. Over the years, several alternatives have been proposed for
PTQ's quantification rules. For the larger part, these alternatives are syntactically.motivated. To the extent to which these
proposals present alternatives for the syntax and have the
same semantic effects as the quantification rules which they
are to replace, our discussion is intended to apply to them
too. For it concerns the semantic part of the mechanism of
quantification only , and does not depend on the particulars
of some specific syntactic implementation.
1?- gee Dartee z Rooth (1982a.1999b‘ a d the references cited
18. The definitions (CT), (CONJ) and (DISJ) are taken from
Partee & Rooth (1982a).
19. According to (INCL) then we have entailment between objects

of all kinds of types. It is easy to see that the definition

accounts for such entailments as hold between John walks
and John walks or talks, and between John and a man, and
between to walk and to move, to give a few examples.
20. An apﬁarent exception to this rule seems to be the 'conjunction'
that takes John and Mary, for example, into the expression
John and Mary denoting the group, or the collective individual,
consisting of John and Mary. For a discussion of the status
of

such cases

see Partee

& Rooth 0982a).

21. Roughly speaking, one may think of the coordination in a term
as the disjunction of the conjunction of all the elements in
all the minimal elements in the term.
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22. A generalization of (QUANT) can be obtained by replacing
the type t by an arbitrary type c, and conjoinable by

c-conjoinable (the latter notion in its turn is a simple
generalization of (CT)]. Also one might
want to have
an extensional version of (QUANT), and perhaps one of which
both that extensional version, and the intensional one
defined in the text are special instances.
As an illustration of how (QUANT) works, consider what
happens if we quantify the term every man into the term
he '5 mother.
The first translates as APVx[man(a)(x)-+P(a)(x)]
ans the second as APVx[5y[mother-of(a)(y,x )«~+x==y];\P(a)(x}].
Abbreviate them as a and B respectively. QSantification for
x then gives:

Q(c,x0,8) = Ax<s,<e,t>>[Q[°'x0’8(X}1 =

AX[Q{a:XO,Vx{3y[mother—of(a)(y,x0)++x==Y]a\X(a)(x}])] =
lx[a{lalx0[8(X)1)] =
AXVx[man[a)(x)-fay[VZ[mother-of(a)(2.x1++y'=z]1AX1a)IX)]]
A schema similar to

(QUANT)

can be

found in Partee & Rooth

[1982a).
23.

See e.g. Hausser (1977),

(1983). Categorial theories in

general are discuSSed in G&S 1984c, section 4.2. Some renarks
and criticiSm concerning details may be found scattered
through the notes in G&S 1984b.
24. See Hamblin (1976), Karttunen (1977). A general discussion
of3pr0positional theories can be found in Gas 1984c, section
40--O

25. See G&S 1984c, note 38.
26.

It is perhaps illuminating to pursue this matter a little
further. Karttunen derives constituent interrogatives such
as (10) by quantifying-in a wh-term. (The essence of this
rule is stated in (14} below.) Wh-terms are interpreted as
existentially quantified terms, i.e. who translates as (a):
(a)

APBXIPIa)(X)]

Wh-terms are Quantified into structures containing a free
variable, but these are not, as one might have expected,
open interrogatives, but a different kind of expression,
called 'proto-questions'. I.e. (10) is not derived from
(b) translatinq'as (cl, but from (d) translating as (e):
(b) Does PRO

walk?l

(c) Ap[p(a) A (p = la[walk(a) (x1) v p = Aa[1wa1k(a)(x1}])]
(d)
(a)

?PRO walks
ApIpla))\p==la[wa1k(al(x1)]]

The result of quantifying into (b) would have been (f),
what Karttunen gets by quantifying into (d) is (g):
(f)

Ap[p{a) A 3x[p = la[walk(a) (x)] v p = la[1walk(a) (x) 1]]

(g) Ap[p(a) A axlp = Aa[wa1k(a) (x) ]1]
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The difference between (f) and (g) is one of exhaustiveness:
(9) contains for every individual that walks the proposition that he/she walks; but (f) contains besides those also
for every individual that does not walk the proposition that
he/she does not walk. So, whereas (9) only exhausts the positive extension of the predicate to walk, (f) also exhausts
its negative extension.
Two arguments to favour (f) over Karttunen's (g) can be
noticed right away. First, given (f) as translation of (10),
it entails {11) under the standard definition of entailment
(9). Second, in case newone walks (9} denotes the empty set,
predicting that (10} in such a case has no true answer. But
of course it has: the proposition that no-one walks, which
is indeed what the propositions denoted by (f) in this case
jointly express.
Why then didn't Karttunen opt for (f)? The reason he has
is that he wants to avoid a consequence of this construction
of constituent interrogatives , viz. that (h) and (i) come
out equivalent:
(h) Who walks?
(i) Who doesn't walk?

To see whether this is reasonable, notice first of all that
(h) and (i) should be equivalent in a model with a fixed
domain. Consider (j1 and (k):
(j)

John knows who walks

(k)

John knows who doesn't walk

Epistemically, the fixed domain assumption boils down to

John knowing all the individuals in the downih- But in that
case, the equivalence of (j) and (k) is not only unobjectionable, it is imperative. In Karttunen analysis, however,

this cannot be accounted for. Of course, in models with
varying domains (h) and (1] should not be equivalent. 0r,
epistemically speaking again, if John does not know all the
individuals, but is mistaken about what actually constitutes
the domain, then.(j) and (k) should not come out the same.
So, on the one hand there is some reason to reject the
analysis that leads to (f), but on the other hand there
are also reasons to reject the approach Karttunen advocates.
The core theory, which assigns propositions as denotations
to interrogatives, rather than sets of such, constitutes
a different approach that does avoid these problems. It
accounts for entailments such as between (10) and (11},
and between (10) and (l) and (ml, which incidentally an
analysis which leads to (f) does not deal with:
(1) Does John or Mary walk?
(m) Does anyone walk?

And it handles the relationship between (h) and (il properly: they come out equivalent in all models that have a fixed
domain, and different in models with varying domains.
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27. See Karttunen & Peters (1981).
28. See also the remarks in G&S 1982,
29. See

G&S

section 1.8.

1979.

30. This
formulation is not completely accurate, Karttunen
does not quantify into yes/no-interrogatives, but into
'proto—questions'. The difference, and the consequences:
are discussed in note 26.
31. As we saw in note 26, this was for Karttunen the reason to
use ’proto-questions', instead of yes/no-interrrogatives.
But, as we also saw there, this solution creates other
problems, and hence cannot be considered to be satisfactory.
32. One should not be misled, of course, by the fact that most
competent speakers of English will know that Bill is a name
that refers to a male. Even if such information would belong
to the semantic centent, the observation is irrelevant. It
would at most show that the example is not a happy one, but
not that the problem it is used to illustrate does not exist.
33.

See G&S 1982 section 3.7 for a definition of the syntactic
process and its semantic interpretation. The following fact
is important, and will be used implicitly in what follows:
if B is an n-place predicate taking arguments of type a1,..,

a , and x ,..,x

are variables of these types, then Xxfclﬂ

is equivalent t3 Xxlx1..lxn[a(x)A.B(x1,..,x )].
n

See 8&8 1984b, especially sections 2 and 3: F0? 3" extensive
discussion of the why and how of exhaustiveness.

See the papers by Bennett and Belnap cited in note 2. The
formal theory developed by them is rather complex and deviates
in important respects from what one is familiar with in
Montague grammar. The main features, we trust, can be stated
and discussed without going into actual details. But the
reader is implored to turn to Bennet and Belnap's papers.to
check our remarks.
36.

In order to deal with choice-readings by means of a quantifying-in process, they need a notion of an 'oPen proposition'.
This they implement in their framework by introducing such
open propositions as functions from sequences (of objects)
to closed propositions into the object language into which
they translate. This move changes and complicates the entire
framework, also in places where it has no demonstrable use.
This is of course less objectionable if the results obtained
are correct, but, as is argued in the text, this is not the
case.

37. See note 28.
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38.

It is arguable that we do not need all the intensionality
that is inherent in such an object. Instead of the intension
of a set of properties of questions, we could do with the
intension of a set of sets of questions. The former object
we get if we follow the general strategy for dealing with
coordination as it is exemplified in standard Montague
grammar. Recently, attempts have been made to develop a
more flexible approach, not just for reasons of elegance
and parsimony, but also for reasOns of empirical adequacy.
In such an approacha 'minimally intensional' object can
be defined to serve as second argument of complementembedding verbs. Some sketchy remarks about this flexible
approach are made in

section 6.

_m__

m

39. For a definition of other notions of answerhood, such as
being a complete answer, being and giving a partial answer,
and so on, see G&S 1984a, and 1984b, section 4.
40.

In section 4.3.2, it will be argued that in some cases the
IA-rule needs to be lifted in both its arguments. See (83) in
that section.

41. This is in line with the terminology used in the theory of
generalized quantifiers.
42. This holds, of course, only if we analyze two irls as a
singular quantifier, i.e. as the denoting the set of pr0per~
ties such that two girls have them. There is also a plural
interpretation, on which this term denotes the set of properties such that a group (collection) consisting of two girls
has them. In that case, the minimal elements are singletOns,
each consisting of a group of girls with two members. And the
property on which the term.lives then is that of being a group
of girls with two members.
This plural interpretation of terms is,

first of all,

needed for a prOper analysis of interrogatives containing
predicates which have a collective interpretation, such as
(a) and (b):
(a) Where did two girls meet?

(b) what did two girls carry up the stairs?
Secondly, it is necessary to take plurality into account in
order to get a proper analysis of the interrogative discussed
in the text, reading two girls as at least two girls.

It should be noted that the property On which two girls
lives, is not exactly that of being a girl. If a mo e1
‘
contains indices at which there are less than two girls, the
property in question is that property that is coextensive
with that of being a girl at all indices at which there are
at least two girls, and that has the empty set as its extension other wise. This predicts correctly that at indices of
the latter kind, the relevant interrogatives on their choice
reading, do not have any true answers. In order to avoid
unnecessary complications, we will ignore this nicety in what
follows.
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43.

See G&S 1984b, section 3.1.2, for a definition of the semantic operation of exhaustivization. In section 3.1.3 of that
paper it is argued that for exhaustivization to work properly in all cases, some terms have to be analyzed essentially
as plural terms. The observations and remarks made there,
carry over here,

of course.

But since in the present context

nothing new can be said about these matters, they will be
ignored in what follows.
44. See the last remark in note 42.
45. The syntax and semantics of multiple terms is discussed in
detail in G&S 1984b, section 3.2.1.
46. See Belnap 1982. All references to Belnap's examples and
views that follow are based on this paper.
47.

See Scha 1981.

48. This seems to be possible, since it seems that there is.a
close correspondence between the intension of the mention-some
reading of an interrogative and the intension of its mentionall reading. Such verbs as degend express relations between
functions, and hence should be taken to be intensional in
both arguments. I.e. degend Operates on the intensiors of two
interrogatives. See G&S 1983b. But then, if our conjecture is
correct that the corresPondence allows us to go from one to the
other, which reading we take, seems not to matter.
49.

If it cannot be explained, it seems that only the second of
the two options mentioned above is a viable one.

50. See Partee & RoOth {1982a,1982b). Others have discussed typew
shifting rules as well, see e.g. van Benthem (1984), and the
references given there.
51. Explicit definitions of these four type-shifting rules can
be found in Partee & Rooth 1982a. They hypothesize that they
form a 'complete' set. It should be noted, however, that not
all PTQ-types are obtainable by means of these four procedures.
A first, perhaps unimportant case, which is also noted by

Partee & Rooth, concerns the PTQvtype of TV’s:

<<s,<<s,<<s,e>,t>>,t>>,<<s,e>,t>>. This is not a predictable
type, i.e. it cannot be construed by the procedures of Partee
& Rooth from the basic Tvetype <e,<e,t>>. What we do get,
by applying argument-lifting and argument—intensionalizing, is
<<s,<<e,t>,t>>,<e,t>>. In order to get the PTQ-type we would
need procedures of another kind. First of all, in order to get
the intension of a set of properties, instead of that of a
set of sets, we need to be able to intensionalize, not an
argument, but an argument of an argument. Generalizing, intensionalizing seems to be a procedure that can be applied at
arbitrary depth in arguments. In order to get individual
concepts, we need even more. In the argument the concept can
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gotten by starting with argument intensionalizing. But in
the value of the PTQ-type this will not work. Partee & Rooth
argue that getting the pr0perties is not essential. Referring
to Dowty, Wall & Peters (1981), they claim that the intension
of a set of sets will do. This seems to be correct. As for
the individual concepts, they are ignored by Partee & Rooth,
presumably because they think they are not needed. This seems
not to be correct. Arguments that individual concepts are
usefull semantic objects also in natural language are given
in Janssen (1984a,l984b). So, there are reasons to want to
get individual concepts in the value of a predictable TV-type.
The need for type-shifting procedures that operate on

values of functions can be illustrated by two other examples.

First, consider expressions of type <e,e>, such as the father
9:, himself (in some of its uses), etc. A predictable type
should be that of a function that takes a high-level term

into a high-level term (whatever one takes this high-level

term type to be Precisely). In order to get that, we need
a procedure that lifts, not arguments of functions, but
values. The definitions of such 'value'-procedures which are
analogues of the 'argument'-procedures and which moreover
are able to operate on arbitrary depth, are not very
difficult to give. Butéasecond example illustrates that we
need something more complicated than that. Consider threeplace verbs. Their basic type is $e,<e,<e,t>>>. One of the
predictable types shouldkxe that in which the second argment
is lifted to term-level. And this is a case again of where
we have to Operate in the argument of a value.
These considerations indicate, we feel, that the four
procedures defined by Partee & Rooth do not form a complete
set, in the sense that they will allow us to deal with
all the types we need basing ourselves on as a set of types
associated with syntactic categories which is as basic as
possible. Further investigation of these matters is clearly
needed.
'
'
52. This result presupposes the generalized type-shifting procedures indicated in note 51.
53. This means that the meaning postulate for wonder and similar
intensional verbs, which was defined in Gas 1982, section 5.2,
is superfluous, c.q. wrong. It is superfluous for all interrogatives that the core theory deals with. In those cases
the reduction to a relation to questions need not be imposed,
but follows straightforwardly from the semantics itself. In
the case of disjunctions of interrogatives, and choicereadings, it produces wrong results, since, given this meaning
postulate, we would be able to distribute wonder over the
disjuncts.
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SAMENVATTING IN HET NEDERLANDS
Studies over de semantiek van vragen en de pragmatiek van
antwoorden

Dit proefschrift is een bundeling van zes studies over verschillende onderwerpen binnen de theorie van vragen en ant-

woorden. Het theoretisch kader wordt gevormd door de 'logi-

sche‘, of 'formele', semantiek, een model van taalbeschrijving waarin syntactische structuren semantisch worden gein~~
terpreteerd met gebruikmaking van daartoe in de logica en
wiskunde ontwikkelde methoden en technieken.
In de eerste studie wordt beargumenteerd waarom de bestudaring van vraagzinnen en van de vraag—antwoord relatie van
speciaal belang is binnen dit logisch~semantisch kader. De
voornaamste reden die daarvoor wordt aangevoerd heeft een
defensief karakter. De logica wordt vaak verondersteld zozeer te zijn toegesneden op bewerend of descriptiet taalge~
bruik, dat andere vormen van taalgebruik principieel buiten
haar bereik zouden liggen. Door een logisch-somantische analyse van vraagzinnen, een belangrijke niet— descriptieve taal—
vorm, te geven die beschrijvende en verklarende waarde heeft,
kan een bijdrage worden geleverd aan de weerlegging van deze
onjuiste veronderstelling.
Aan de hand van een aantal algemene principes die aan het
gebruikte theoretisch kader ten grondslag liggen, zoals het
principe van compositionaliteit, wordt gemotiveerd waarom
juist bepaalde empirische verschijnselen Op het gebied van
vragen en antwoorden van speciaal belang worden geacht. Vervolgens warden drie soorten theorieén vergeleken, en getoetst
op hun empirische en theoretische adekwaatheid. Geconstateerd
wordt dat elk van de drie zich primair richt op een bepaald
gedeelte van het empirisch domain, en dat unificatie is gebo~
den.
De tweede studie betreft de semantische analyse van vraag~
zinscomplementen. In latere studies wordt deze overgedragen
op vraagzinnen als zodanig. Beide worden opgevat als uitdruk~
kingen die een propositie denoteren. De propositie die een
vraagzin op een bepaalde index (mogelijke wereld) denoteert,
is de propositie die een bewerende zin zou moeten uitdrukken
om op die index een volledig en waar antwoord te zijn op de
door de vraagzin uitgedrukte vraag.
De betekenis van een vraagzin is dan een propositioneel
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concept,

een functie van indexen naar preposities,

die voor

elke index de propositie levert die daar een volledig en waar
antwoord is. 0p die manier karakteriseert de semantische in—
houd van een vraagzin een heel bepaalde notie van antwoord,
die van een volledig semantisch antwoord. Men kan zeggen dat,
zoals de betekenis van een bewerende zin bestaat in de waarheidscondities ervan,

de betekenis van een vraagzin‘bestaat

in haar beantwoordingscondities.
Zoals gezegd is de door de semantische analyse vastgelegde
notie van antwoord een heel bepaalde, een standaard notie van
antwoord. In de praktijk van het taalgebruik zijn vragen in
verschillende situaties op vele verschillende manieren te beantwoorden. Niet elke vorm van antwoord is echter in elke situatie even adekwaat. In hoeverre dat het geval is, hangt zowel af van de semantische inhoud van een gegeven antwoord,
als van de informatie die de vraagsteller in een gegeven si—
tuatie reeds ter beschikking staat.
Met name in de vierde studie worden een aantal verschillende noties van antwoord gedefinieerd, die vastleggen onder
welke omstandigheden welke propositie een geheel of gedeelte1ijk adekwaat antwoord op een vraag is. Daarbij wordt de nadruk
gelegd 0p de pragmatische functie van vragen en antwoorden als
een vorm van taalgebruik die expliciet is gericht 0p het vullen van leemten in iemands informatie.
De resulterende abstracte semantische en pragmatische analyse van de vraag-antwoord relatie, wordt in de vijfde studie
gerelateerd aan de talige middelen waarmee vragen en antwoorden tot uitdrukking worden gebracht. Daarbij worden noch
'korte' antwoorden, in de vorm van een constituent, noch
'lange' antwoorden, in de vorm van een volledige zin, gediscrimineerd. Beargumenteerd wordt dat beide soorten talige
antwoorden in gelijke mate veer huh juiste interpretatie afhankelijk zijn van de context zoals die door de vraagzin
wordt geboden.
Ben belangrijk argument daarvoor geeft de observatie dat
beide soorten antwoorden 'exhaustief' worden geinterpreteerd,
zodat een zin als antwoord op een vraag een andere betekenis
kan hebben dan de gebruikelijke. Een belangrijk deel van de
vijfde studie is gewijd aan het geven van een logische inhoud
aan deze voor de analyse van antwoorden zo belangrijke notie
van exhaustiviteit.
'
Structurele ambiguiteiten vormen een van de voornaamste
verschijnselen waarvoor een semantische theorie rekenschap

moet geven. Zo hebben bepaalde vraagzinnen naast hun 'gewone'
interpretatie nog andere lezingen. Voorheelden daarvan zijn
'paar-lijst' lezingen, 'keuze-vraag' lezingen, 'noem-één' interpretaties, en 'functionele' lezingen. Dat de laatste onderscheiden lezingen vormen wordt beargumenteerd in de derde
studie.
De andere drie genoemde vormen van ambiguiteit worden in
de zesde en laatst studie het uitvoerigst besproken. Paarlijst- en keuze-vraag lezingen worden in verband gebracht met
codrdinatie, respectievelijk conjunctie en disjunctie, van
vraagzinnen. Ben belangrijke eigenschap van keuze-vraag lezingen, die ze gemeen hebben met noem-één interpretaties, is
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dat vraagzinnen met een dergelijke lezing met meerdere verschillende vragen zijn geassocieerd. Degene die een antwoord
wordt gevraagd wordt daarbij de keuze gelaten welke van die
vragen hij of zij wenst te beantwoorden.
Een juiste behandeling van dit verschijnsel vereist een
uitbreiding van de analyse zoals die in de eerdere studies
wordt gegeven. Getoond wordt dat de vereiste uitbreiding conservatief van aard is. De oorspronkelijke analyse blijft
correct voor alle 'simpele' gevallen. En de middelen waarvan
bij de uitbreiding gebruikt wordt gemaakt behelsen een standaardmethode, die ook op vele andere verschijnselen van coordinatie van toepassing is.
be studies bevatten naast een informele uiteenzetting van
de probleemstelling en de voorgestelde oplossing, steeds tevens een formele analyse, zoals dat in de logische semantiek
gebruikelijk is.

STELLINGEN

van Martin Stokhof bij het proefschrift

Studies on the 6ch¢ 05 questions and the plzagnuacb 05 mm)»
1.

Noam Chomsky, Rules and Representations,

165:

”If these conclusions are correct, one might speculate that the
familiar quantifier-variable notation would in some sense be more
natural for humans than a variable-free notation for logic; it
would be more readily understood, for example, in studying
quantification theory and would be a more natural choice in the
development of the theory. The reason would be that, in effect,
the familiar notation is ’read off of' the logical form that is
the mental representation for natural language. The speculation
seems to me not at all implausible."

Deze claim zou nog aan kracht winnen als ze vergezeld ging
van een verklaring van het feit dat het tot het einde van de
19e eeuw duurde voordat kwantoren en variabelen in de logica
werden geintroduceerd, en dan nog in een notatie

(die van

Frege's Begriffsschrift) die allesbehalve de 'familiar
notation'

(die van Peano)

is waarop Chomsky hier schijn te

doelen.

De taal verhoudt zich tot het overdragen van informatie zoals
de longen zich verhouden tOt het ademhalen.
(Contra: J. Roster.

'De ontsemiotisering van het wereldbeeld', Gramma, 1983)

Overigens duidt een veelvuldig gebruik van analogieen in een
wetenschappelijke tekst op een hoog overredings— en een laag
overtuigingsgehalte.
iHet inzicht dat veel van de vragen in Wittgenstein's
PhiIOSOphische Untersuchungen rethorische vragen zijn,
bevordert het begrip van deze tekst aanzienlijk.
Een.realistische theorie over geloof is onmogelijk.
Er zijn geen filosofische vragen, er zijn hoogstens
filosofische antwoorden.

STELLINGEN

van Jeroen Groenendijk bij het proefschrift

Studies on the 6Wmcb 06 quebuom and the magmtéu 05 anawe/us
Als de taalwetenschap de semantiek aan de logica laat, dan
laat zij een historische kans onbenut om een linguistisch
interessante semantische theorie van de grond te krijgen.
Wittgenstein, Tractatus, 3.12:
"Der Satz ist das Satzzeichen in seiner projektiven Beziehung
zur Welt."

Gegeven dat deze uitspraak een wezenlijk kenmerk van de taal
tot uitdrukking brengt,

zal men in de eerste plaats slechts

dan met een grammaticamodel tevreden zijn indien het een
theorie over deze relatie omvat, en zal men in de tweede
plaats filosofische theorieén over deze relatie niet verontachtzamen.
Wittgenstein, PhilosophiSche Untersuchungen, par. 22:
"Wir k6nnten sehr gut auch jede Behauptung in der Form einer Frage
pit nachgesetzter Bejahung schreiben; etwa: "Regnet es? Jaz".
Wﬁrde das zeigen. dass in jeder Behauptung einer Frage steckt?“
Ja!

Ben conversationele implicatuur a la Grice kan warden gedefinieerd als een logisch gevolg van de aanname dat de spreker zich houdt aan de Griceaanse conversationele maximes.
Het projectieprobleem voor presupposities kan warden opgelost door een vier-waardig sterk Kleene systeem als semantische basis.te nemen, en te combineren met een Griceaanse
theorie van conversationele implicaturen, die in sommige
gevallen werkt als een pragmatisch filter, en in andere
gevallen'als een pragmatisch vangnet.

De taal is een der middelen waarmee de eindige menselijke
geest greep krijgt op het oheindige.

