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Overview

This thesis is interdisciplinary in nature. Its main contribution is an applica-
tion of game theory to linguistic pragmatics. Since perhaps not many people
will be familiar with both subjects at once, the need arises to introduce the
basics of both fields. Although admittedly the thesis spends more effort on
explaining the relevant concepts of game theory to the linguist than on ex-
plaining the relevant concepts of pragmatics to the game theorist, I would
sincerely hope that the text is accessible, at least in its gist, to anybody profi-
cient in some adjacent academic field who is interested in the topic. Be that as
it may, it would certainly be forlorn optimism to expect that all of my possible
readers are equally interested in all issues addressed here. I would therefore
like to give a brief overview of the content of this thesis, together with an
indication which parts belong to either the linguist’s track or the game theorist’s
track. The linguist’s track contains all linguistic applications and only the ab-
solutely necessary information on game theory. The game theorist’s track, on
the other hand, contains the game theoretic details and only the absolutely
necessary information on linguistic pragmatics.

There are five main chapters. Chapter 1 introduces the basics of both
Gricean pragmatics and game theory. Chapter 2 spells out the central iterated
best response (1BR) model of pragmatic reasoning. Chapter 3 is dedicated to
linguistic applications of the 1BR model. Chapter 4 compares the 1BR model to
bidirectional optimality theory and discusses data from language acquisition.
Finally, chapter 5 is mainly linguistic and deals with use and interpretation of
conditionals. (A more thorough abstract of the thesis can be found at the end,
on page 303.)

The linguist’s track obligatorily contains sections 1.2, where basic concepts
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of game theory are introduced, as well as sections 2.1 and 2.2 to understand
the basic 1BR model. Reading section 2.3, which discusses a refinement of the
1BR model, is also recommended. After that any part or portion of chapters 3,
4 and 5 that seems relevant to the reader’s concern should be intelligible. In
fact, chapter 5 is nearly independent of the game theoretic framework (with
the exception of sections 5.2.4 and 5.3.4).

The game theorist’s track obligatorily contains section 1.1, which intro-
duces the basic ideas of Gricean pragmatics, as well the whole of chapter 2.
Here especially sections 2.4 and 2.5 are relevant, which compare the 1BR model
to related game theoretic approaches. The game theorist might furthermore
take interest in section 3.1 where I discuss my preferred interpretation of sig-
naling games in a linguistic context. Finally, a cursory glance at some of the
applications in sections 3.2 and 3.3 will help understand better the linguistic
motivation behind the present approach.
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Chapter 1

What is Game Theoretic Pragmatics?

“To anyone who knew, for instance, my old scout at Oxford, or a cer-
tain one of the shopkeepers in the village where I live, it would be
ludicrous to suggest that as a general principle people’s speech is gov-
erned by maxims such as ‘be relevant’; ‘do not say that for which you
lack adequate evidence’ (!); ‘avoid obscurity of expression, ambiguity
or unnecessary prolixity” (!!). In the case of the particular speakers I
am thinking of (and I have no doubt that any reader could supply his
own counterparts), the converse of Grice’s maxims might actually have
greater predictive power.” (Sampson 1982, p. 203)

“Making sense of the utterances and behavior of others, even their
most aberrant behavior, requires us to find a great deal of reason and
truth in them.” (Davidson 1974, p. 321)

Chapter Contents
1.1 - Gricean Pragmatics - 2

1.2 - Game Theory for Gricean Pragmatics - 13



2 Chapter 1. What is Game Theoretic Pragmatics?

It is a near-platitude that under normal circumstances we reliably learn more
from observing the honest utterance of a declarative sentence’ than we would
learn from the direct observation of infallible evidence that the proposition
expressed by that sentence was true. If John stands by the window and says

(1) It's raining.

we learn more from his utterance than what we would learn from a glimpse
of the wet street outside (assuming for the sake of argument that this counts
as infallible evidence for rain). Of course, if John is honest and reliable, we do
learn that it is raining from his utterance, just as we would from observation.
But depending on the concrete circumstances, John’s utterance, but certainly
not the observation of the wet street outside, might also inform us that

(2) a. John advises we should take an umbrella, or that
b. John (hereby) declares the picnic cancelled, or that

c. John is sick of living in Amsterdam.

These are non-trivial pieces of information that a proficient interpreter gets
to understand that go way beyond the meaning of the sentence “It’s raining.”
So where does this information come from? Why is such surplus informa-
tion reliably inferred and communicated? What role does the conventional,
semantic meaning of an utterance play in the process of fully understanding
it? What features of the context of an utterance are important for its interpre-
tation? These are the kind of questions that LINGUISTIC PRAGMATICS tries to
raise, sharpen and answer.

1.1 Gricean Pragmatics

One way of approaching the difference between utterance and observation
is to see an utterance clearly as an instance of human action, and as such to
subject it to commonsense conceptualization in terms of the speaker’s beliefs,
preferences and intentions. From this point of view, we may conceive of lin-
guistic pragmatics as an investigation into the systematic relationship between

1. Although declarative sentences usually receive most attention, similar remarks could be
made about non-declarative sentences, phrases, words, gestures or any other kind of osten-
sive behavior with a sufficient history of preceding uses to bestow an element of commonly
expected meaningfulness to it.
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the conventional, semantic meaning of a linguistic token and the overall sig-
nificance that it may acquire when put to use in human action in a concrete
context.?

It clearly has a certain appeal to distinguish aspects of meaning that belong
to the meaningful sign proper and those that arise from the reasons and ends
for which a meaningful sign is used. For instance, we would not want to
hold that the sentence (1) itself contains ambiguously all the possible further
shades of meaning it might acquire in special contexts. This is because the list
of such special contextualized meanings would be enormous if not infinite. A
mere list of possible situated meanings would moreover be less explanatory
than one could possibly hope for, because it might conceal certain regularities
in the interaction of conventional meaning and contextual use, so much so as
to possibly even undermine any reasonable concept of semantic meaning.

This view is clearly corroborated by inferences that appear rather rule-
like — inferences that are tied closely, for instance, to the use of a particular
lexical item. A standard example here is the quantifier phrase “some.” In
most situations an utterance of the sentence (3a), may reliably convey the
inference in (3b).3

(3) a. Isaw some of your children today.

b. The speaker did not see all of the hearer’s children today.

But would we want to say that “some” semantically means “some and not
all”? Preferably not, many philosophers of language have argued, because,
among other things, the attested inference can be easily cancelled as in (4).

(4) 1saw some of your children today, and maybe even all of them.

2. This view of pragmatics still resembles the distinction of semiotic subdisciplines into
syntax, semantics and pragmatics which was introduced by Charles M. Morris: while syntax
studies the relation between signs, and semantics the relation between signs and objects,
pragmatics “deals with the origins, uses, and effects of signs within the total behavior of the
interpreters of signs” (Morris 1946, p. 219).

3. To be precise, the inference that sentence (3a) gives rise to has either a stronger or a
weaker epistemic reading (Gazdar 1979; Soames 1982):

(1) The speaker knows/believes that she did not see all of the hearer’s children.

(2) The speaker does not know /believe that she saw all of the hearer’s children.

I will come back to this issue only very late in this thesis, namely in chapter 3 which deals
extensively with linguistic applications and inferences about the speaker’s doxastic state.
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We should also not assume that “some” is lexically ambiguous, because the
phenomenon lends itself to a much more interesting and systematic explana-
tion. This argument has already been advanced by John Stuart Mill in the 19
century in a response to an ambiguity thesis proposed by William Hamilton:

“No shadow of justification is shown (...) for adopting into logic a mere
sous-entendu of common conversation in its most unprecise form. If I say
to any one, ‘I saw some of your children to-day’, he might be justified in
inferring that I did not see them all, not because the words mean it, but
because, if I had seen them all, it is most likely that I should have said
so: even though this cannot be presumed unless it is presupposed that I
must have known whether the children I saw were all or not.”

(Mill 1867)

1.1.1 The Gricean Programme

Roughly a century later, Herbert Paul Grice reiterated Mill’s position in his
William James Lectures, presented at Harvard in 1967. In a condensed formu-
lation that has become known as Grice’s Modified Occam’s Razor he demanded
that “senses are not to be multiplied beyond necessity” (Grice 1989, p. 47).4
Grice’s main contribution to a defense of parsimony in logical semantics was
the proof that the pragmatic inferences in question can be explained system-
atically based on certain assumptions about proper conduct of a conversation.
Grice hypothesized that in most normal circumstances interlocutors share a
common core of convictions about the purpose of a conversation and behave,
in a sense, rationally towards this commonly shared end. This regularity in
linguistic behavior explains, so Grice’s conjecture, pragmatic inferences of the
attested sort.

Maxims OF CONVERSATION. In particular, Grice proposed to view conversa-
tion as guided by an overarching COOPERATIVE PRINCIPLE, formulated as a
rule of conduct for speakers:

CoOPERATIVE PRINCIPLE: “Make your contribution such as it is required,
at the stage at which it occurs, by the accepted purpose or direction

4. The name of Grice’s postulate is chosen in reference to ‘Occam’s Razor’ a principle
loosely attributed to the 14™ century philosopher William of Occam (though apparently not
found in his writing), which pleads for ontological parsimony in theorizing: “Entia non sunt
multiplicanda praeter necessitatem.”
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of the talk exchange in which you are engaged.”
(Grice 1989, p. 26)

Subordinated to the Cooperative Principle, Grice famously gave a perspicuous
set of guidelines for proper speaker conduct in his MAxiMs OF CONVERSATION:

MaxiM oF QuALITY: Try to make your contribution one that is true.

(i) Do not say what you believe to be false.

(ii) Do not say that for which you lack adequate evidence.
MAXIM OF QUANTITY:
(i) Make your contribution as informative as is required for the
current purposes of the exchange.
(i) Do not make your contribution more informative than is re-
quired.
MAXIM OF RELATION:
(i) Be relevant.

Maxim oF MANNER: Be perspicuous.

(i) Avoid obscurity of expression.
(ii) Avoid ambiguity.
(iii) Be brief (avoid unnecessary prolixity).

(iv) Be orderly. (Grice 1989, pp. 26—27)

Grice showed that hearers can reliably and systematically interpret utterances
and infer additional information that goes beyond the semantic meaning of
the uttered sentence, based on the assumption that the speaker obeys the
Cooperative Principle and the Maxims of Conversation. The main idea of
the GRICEAN PROGRAMME is thus to make pragmatic inference amenable to
systematic investigation, and to find regularities and structure in conversa-
tional behavior and natural language interpretation. Indeed, this idea has
had tremendous impact on the philosophy of language and linguistic prag-
matics, inspiring and spawning a whole industry of literature on topics and
problems raised by Grice’s work.>

5. For more on the impact of Grice’s work see Neale (1992) and Chapman (2005).
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1.1.2 Conversational Implicatures

In order to separate aspects of meaning that belong to a conventional sign
proper and those that arise from aspects of its use, Grice coined the term of
art IMPLICATURE (see Levinson 1983; Horn 2004, for general overview). Being
obviously very aware of many looming problems, Grice himself eschewed a
proper definition, but on rough approximation it is in his spirit to say that an
implicature of an utterance is an aspect of what was meant by an utterance
but not (literally) said.

Some implicatures Grice called CONVENTIONAL IMPLICATURES in the sense
that they are associated —as it were by convention— with certain lexical items
or specific syntactic constructions (Karttunen and Peters 1974; Bach 1999; Potts
2005). A common example of a conventional implicature is the English senten-
tial connective “but” as in (5) which communicates some adversary relation

or contrast between conjuncts on top of logical conjunction.®

(5) a. Aino is young but outstandingly clever.

b. ~» Since Aino is young, it is unexpected that she is so clever.

From conventional implicatures, Grice distinguished CONVERSATIONAL IM-
PLICATURES. What crucially sets these two kinds of implicatures apart is that
the latter are CALCULABLE in a sense that the former are not: Grice held that
it is a defining mark of conversational implicatures that they can be recon-
structed as an inference. In the words of Grice himself:

“The presence of a conversational implicature must be capable of being
worked out; for even if it can in fact be intuitively grasped, unless the
intuition is replaceable by an argument, the implicature (if present at all)
will not count as a conversational implicature; it will be a conventional
implicature.” (Grice 1989, p. 31)

More in particular, Grice considered conversational implicatures as aspects
of meaning that can be backed up or justified by a reasoning process that
takes into account the semantic meaning of the utterance, as well as certain
aspects of the conversational context. Furthermore, the inference by which
a conversational implicature can be derived would in some fashion involve
the Cooperative Principle and the Maxims of Conversation: a conversational

6. I use the symbol ~» to mark a possible candidate implicature that an utterance of a given
sentence has or might have in a standard context of its use.
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implicature is either a direct consequence of the speaker obeying the con-
versational postulates, or it arises from the speaker’s obvious and ostensible
opting out of or flouting the maxims.

“To work out that a particular conversational implicature is present, the
hearer will rely on the following data: (1) the conventional meaning of
the words used, together with the identity of any references that may be
involved; (2) the Cooperative Principle and its maxims; (3) the context,
linguistic or otherwise, of the utterance; (4) other items of background
knowledge; and (5) the fact (or supposed fact) that all relevant items
falling under the previous headings are available to both participants
and both participants know or assume this to be the case.”

(Grice 1989, p. 31)

SCALAR IMPLICATURES. The most prominent examples of conversational im-
plicatures are sCALAR IMPLICATURES. The above example (3) is an instance
thereof which hinges on the comparison of SCALAR EXPRESSIONS “some” and
“all.” Other examples are the following:

(6)

a. It's possible that Yuuki is coming late again.
b. ~ It’s not certain/necessary that Yuuki is coming late again.
(7) a. Hanako sometimes listens to jazz.

b. ~ Hanako does not often/always listen to jazz.

The abstract reasoning pattern behind a scalar inference seems to be the fol-
lowing NAIVE SCALAR REASONING:’ an utterance of a sentence S[X]| which
contains a scalar expression X needs to be compared to other possible ut-
terances, in particular to utterances of sentences S[X’'] where X is replaced
with an alternative expression X' € Alt(X) from a set of reasonable alterna-
tives to X; an utterance of S[X] then conveys the scalar implicature that all
those sentences S[X'] are not true which are more informative in virtue of
their semantic meaning, i.e., which semantically entail S[X], and whose extra
information would have been relevant for the shared cooperative purpose of
the conversation. This inference pattern is clearly a sharpened application of
especially Grice’s Maxim of Quantity.

7. This formulation does not aim to be faithful to any particular proposal, but rather aims at
distilling, in rough approximation, the common and very intuitive core idea behind a variety
of approaches to scalar reasoning (cf. Horn 1972; Gazdar 1979; Levinson 1983; Horn 1984).
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For instance, an utterance of the sentence in (8a) with the scalar expression
“some” would be compared to possible utterances of sentences in (8b)—(8d)
based on a set of lexical alternatives for “some” such as:

Alt(some) = {few, most, all}.

Since (8c) and (8d) semantically entail (8a), we derive the implicatures in (8f)
and (8g); but since (8b) does not semantically entail (8a), the implicature in
(8e) is not derived by the naive scalar reasoning pattern.

(8)

a. Some of Kiki’s friends are metalheads.
b. Few of Kiki’s friends are metalheads.

c. Most of Kiki’s friends are metalheads.

d. All of Kiki’s friends are metalheads.

e. 75 It's not the case that few of Kiki’s friends are metalheads.
f. ~ It's not the case that most of Kiki’s friends are metalheads.

g. ~ It's not the case that all of Kiki’s friends are metalheads.

HorN’s D1visioN oF PRAGMATIC LABOR. Another fairly systematic pattern of
pragmatic inference is what has become known as HORN’S DIVISION OF PRAG-
MATIC LABOR. It is a fairly ubiquitous phenomenon in natural languages that
a simple way of expressing a meaning (9a) is associated with a stereotypical
interpretation (gb), whereas a marked and overly complex way of expressing
the very same meaning (10a) is interpreted in a non-stereotypical way (10b).

(9) a. Black Bart killed the sheriff.
b. ~ Black Bart killed the sheriff in a stereotypical way.

(10) a. Black Bart caused the sheriff to die.
b. ~» Black Bart killed the sheriff in a non-stereotypical way.

On closer look, Horn’s division of pragmatic labor actually captures the
interplay of two inferences. In abstract terms, there are two semantically
equivalent expressions m and m’ both of which could denote either a marked
t, or an umarked state of affairs t’. Given that one expression m’ is more
marked than the other m, the first part of the pragmatic inference pattern
associates the unmarked form with the unmarked state of affairs (m ~» t); the
second part of the pragmatic inference pattern associates the marked form
with the marked state of affairs (m’ ~» t').
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This double inference plausibly revolves around the Maxim of Quantity
and possibly also the Maxim of Manner. Horn (1984) originally described
the pattern as arising from the interplay of the two submaxims of Quantity.®
Levinson (2000) stressed the role of the Maxim of Manner and introduced a
further M-principle with which to explain this inference, which is why we
could also speak of M-IMPLICATURES here.? In the following, I will specifi-
cally use this term to refer to the second part of the inference pattern, the
association m’ ~ t' of marked expressions with marked meanings, without
necessarily endorsing Levinson’s theory.

Scalar implicatures and M-implicatures will accompany us through the
rest of this chapter, as well as the following, as running examples for many of
the concepts and notions we will encounter.

1.1.3 Brands of Griceanism

To say that Grice’s contribution was heavily influential is not to imply that it
was entirely uncontroversial. Even to those who wholeheartedly embarked on
the Gricean Programme the exact formulation of the maxims seemed a point
worth improvement. It was felt that —to say it with a slightly self-referential
twist— the Gricean maxims did not do justice to themselves, in particular
to the Maxim of Manner, being long-winded and too vague to yield precise
predictions in a number of linguistically relevant cases. Over the years, many
attempts have been made to refine and reduce the Gricean maxims.

NEO-GRICEAN PrRAGMATICS. A particularly prominent and successful strand
of maxim reduction is found in the work of so-called NEo-GriceaNs (Horn
1972; Gazdar 1979; Atlas and Levinson 1981; Levinson 1983; Horn 1984). This
work is largely in keeping with the Gricean assumption of cooperation in
conversation and seeks to explain pragmatic inference mostly by a refined
explication of the Maxim of Quantity, thereby placing the main emphasis on
the role of informativity in discourse. The Neo-Griceans recast the Maxim of

8. More specifically, Horn derived the inference from the interaction of the Q- and I-
principle as requirements on speaker and hearer economy (see below). This then also explains
the label “division of pragmatic labor.’

9. Levinson’s M-principle requires speakers to use marked expressions for marked mean-
ings, thus directly hard-wiring half of the to-be-explained inference pattern in a conversa-
tional postulate (see Levinson 2000, pp. 135-153).
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Quantity as consisting of two interdependent principles, called Q-PRINCIPLE
and I-PRINCIPLE (see in particular Horn 1984; Levinson 2000):

(11) Q-PriNcIPLE Say as much as you can (given I).

I-PRINCIPLE Say no more than you must (given Q).

These principles are essentially opposing constraints on the organization of
discourse, where the Q-Principle aims to capture the hearer’s interest in speci-
ficity of information, so as to minimize his efforts in arriving at the correct
interpretation, while the I-Principle aims to capture the speaker’s interest in
efficient language use, so as to minimize her efforts in encoding meaning and
producing linguistic forms.

Implicatures derived primarily from either of these principles have been
called Q-1IMPLICATURES and I-IMPLICATURES respectively: Q-implicatures are
synonymous with scalar implicatures; I-implicatures are inferences to stereo-
type such as:

(12) John has a very efficient secretary.
~ John has a very efficient female secretary.

On top of a systematic classification of conversational implicatures, the Neo-
Griceans particularly added tractability to Gricean pragmatics by formally
spelling out the reasoning process by which implicatures would be established
(see especially Gazdar 1979). It is the Neo-Gricean’s ideal of formal clarity
of definition and predictions that the present study seeks to maintain and
occasionally improve on.

RELEVANCE THEORY. Another prosperous school of research that arose from
a critique of Grice’s maxims is RELEVANCE THEORY (Sperber and Wilson 1995,
2004), according to which the Maxim of Relation deserves the main role in a
theory of interpretation. Crucially, relevance theory explicitly sees itself as a
cognitive theory, rather than a mere addition to a logico-semantic account of
meaning, and we may say that, in this and other respects, relevance theory is
less Gricean than, for instance, the Neo-Griceans. Relevance theorists some-
times refer to their position as PosT-GRICEAN, clearly indicating that relevance
theory abandons the Cooperative Principle and leaves behind the Maxims of
Conversation in favor of an interpretation principle framed in terms of cogni-
tive effects and processing efforts.
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Though some of its proponents may consider it a strength of relevance
theory that its basic notions and operations are not backed up by mathemati-
cal formalism, I consider this a regrettable weakness of the theory. Relevance
theory seems to trade in the ideal of precision and perspicuity in definition
and prediction for another noble virtue: appeal to cognitive plausibility, and
more recently also endorsement of empirical data (see Noveck and Sperber
2004). Following relevance theory in this latter respect, but not in the former,
the theory of pragmatic interpretation featured in this thesis also subscribes
to the ideal of psychological plausibility, both introspectively and empirically.

OrtiMALITY THEORY. Optimality theoretic pragmatics is another, more for-
mal, approach to Gricean pragmatics which originally built on Neo-Gricean
approaches (Blutner 1998, 2000; Blutner and Zeevat 2008). Just like the latter,
optimality theoretic pragmatics distinguishes clearly a speaker and a hearer
perspective in economizing effort in production and comprehension. The
competition of these forces results in various notions of optimality for either
production alone, comprehension alone, or both at the same time. Optimality
theory then explicitly focuses on issues of perspective taking in language use:
speakers need to take the hearer’s interpretation behavior into account, while
hearers need to take the speaker’s production behavior into account. The
model presented in this thesis also shows a strong appeal to issues of per-
spective taking (so much so that chapter 4 is dedicated entirely to a thorough
investigation of this matter by a direct comparison of optimality theoretic with
game theoretic models of pragmatic interpretation).

GRICEAN PrRAGMATICS AND RATIONALITY. While Neo-Griceans foreground
the Maxim of Quantity in natural language interpretation, and while rele-
vance theorists emphasize the role of a cognitively informed notion of com-
municative relevance, Grice himself held that the grounds for his communica-
tive principles were to be found in human rationality. He wrote:

“As one of my avowed aims is to see talking as a special case or variety
of purposive, indeed rational, behaviour, it may be worth noting that the
specific expectations or presumptions connected with at least some of the
foregoing maxims have their analogues in the sphere of transactions that
are not talk exchanges.” (Grice 1989, p. 28)

And, also:
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“I am enough of a rationalist to want to find a basis that underlies these
facts [i.e. the way people in fact communicate], undeniable though they
may be; I would like to be able to think of the standard type of conversa-
tional practice not merely as something that all or most do in fact follow
but as something that it is reasonable for us to follow, that we should not
abandon.” (Grice 1989, p. 29)

Picking up Grice’s conjecture about a rational foundation of his maxims, early
work of Kasher (1976) sought to deduce Grice’s maxims from a single postu-
late of human rationality in action. Many others have since taken this idea
turther, by giving derivations of Gricean maxims, or similar Grice-inspired
postulates, also in game theoretical terms (e.g. Hintikka 1986; Parikh 1991;
Asher et al. 2001; van Rooij 2003a; de Jager and van Rooij 2007; Rothschild
2008). For linguistic pragmatics, however, the question is not so much whether
Grice’s maxims can be reduced to rationality, but rather whether the data, i.e.,
the particular production and interpretation behavior we would like to ex-
plain in terms of the maxims, can be explained well as rational behavior.
Consequently, this thesis will not be concerned with scrutinizing, rationaliz-
ing or even just discussing the Gricean maxims; the maxims and their partic-
ular formulation will not play any noteworthy role in this thesis. Rather, this
thesis will offer models of language use —production and comprehension—
in which conversationalists’” mutually assumed rationality will be a driving
explanatory element.

GAME THEORETIC PRAGMATICS. This is where a formal theory of rational hu-
man agency in the form of game theory enters. Game theory offers mathemat-
ical models of interactive decision making of (mostly: idealized and rational)
agents. GAME THEORETIC PRAGMATICS (GIP), as conceived of in this thesis,
seeks to apply these models and methods of theoretical economics to Gricean
pragmatics. Eventually, this thesis wi