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Abstract

Whereas classical logic treats disjunction as a simple truth-functional connective, its expression
in natural language is significantly more complex and polyfunctional. This thesis addresses this
complexity by developing a novel functional classification for disjunctive expressions, based on an
analysis of three distinct disjunctions in Mandarin Chinese: B{# huozhé, 52 hdishi, and B4, .. 5
7 yaome...yaome.

We propose seven functions, distinguishing between core functions (Inclusive, Exclusive, Alterna-
tive), associated functions (List-marker, Dual-under-negation, Exhaustive), and an off-map function,
the Possibility-marker, which exhibits modal-like properties. Our empirical analysis demonstrates that
huozhe acts as a standard declarative disjunction, hdishi as an obligatorily interrogative disjunction,
and ydome..ydome as a marker of exhaustive choice.

On the formal side, we demonstrate that Inquisitive Logic effectively models the interrogative
semantics of hdishi. However, to explain the Free Choice inferences associated with these disjunctions,
we adopt an alternative framework, namely Bilateral State-based Modal Logic (BSML). Ultimately,
this work provides a novel analytical map for the functional spectrum of disjunction, contributing to

a deeper understanding of cross-linguistic variation.
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Chapter 1

Introduction

In classical logic, disjunction is one of the most fundamental logical connectives. A disjunctive state-
ment is considered true if at least one of its constituent propositions holds true. In natural language,
however, disjunctive expressions frequently extend beyond this basic truth-functional role.

This thesis proposes an original classification of disjunctive functions in natural language, based on
a detailed analysis of Mandarin disjunctive expressions and supported by cross-linguistic data. This
framework identifies seven distinct functions: Inclusive (INCL), Exclusive (EXCL), Alternative (ALT),
List-making (LIST), Dual-under-negation (DUAL), Exhaustive (EXHA), and Possibility-maker (P0OSS).

Among these, INCL, EXCL, and ALT are defined as core functions of disjunction. Any lexical item
that encodes at least one of these three functions is treated as a disjunctive expression in this study. By
contrast, the functions of LIST, DUAL, and EXHA are identified as associated functions. While frequently
co-occurring with disjunctive items, they are not exclusive to disjunction and can be realized by other,
non-disjunctive lexical items.

Furthermore, this thesis introduces an off-map function, P0SS. A function is defined as off-map in
the domain of disjunction if it is realized by disjunctive morphology but its semantic contribution falls
outside the canonical scope of disjunction—namely, INCL, EXCL, and ALT. The P0OSS function, attested

1 is a case in point. Although

in languages such as Mandarin B¢ huo and Japanese & % W3 aruiwa
morphologically disjunctive, its semantic contribution is more akin to an modal particle (e.g., perhaps)
than disjunction.

In Mandarin, no single disjunctive expression lexicalizes the full set of seven functions identified,
whereas English or can express all but the Possibility-marker (P0SS) function.? Based on functional
distinctions, this thesis proposes a novel function map for three disjunctive expressions in Mandarin,
indicating which functions are expressed by each. This mapping method can also be extended to other
languages.

Chapter 2 empirically investigates the three Mandarin disjunctions, highlighting their distinct
semantic profiles. /& Hdishi is shown to be dedicated to forming alternative questions, whereas
B huozhé serves as a declarative disjunction that can combine with the question particle I ma

to form polar questions. Furthermore, 2/ ydome is shown to encode an exhaustive meaning, as

evidenced by its unique behavior under negation.

'For cross-linguistic lexical items such as those from Mandarin and Japanese, we use the format of Romanized
pronunciation followed by the original script. This convention will be followed throughout the paper. We may omit the
original script and use only the pronunciation occasionally.

2Tt is theoretically plausible that a language could possess a single disjunction encompassing the entire functional
spectrum.



Chapter 3 employs Inquisitive Propositional Logic (IngB) to provide formal definitions for the
seven functions and to formulate semantic entries for the Mandarin disjunctives and the particle ma.
Through detailed examples, this chapter showcases the explanatory power of IngB, particularly its
ability to model the interrogative nature of hdishi.

Chapter 4 addresses the phenomenon of Free Choice (FC) inferences. It begins by examining the
FC behavior of Mandarin disjunctives and their associated ignorance inferences. We then assess the
capacity of inquisitive logic to account for these phenomena, concluding that existing definitions are
insufficient to capture the FC inferences exhibited by huozhé. In response, the chapter introduces
Bilateral State-based Modal Logic (BSML), presenting formal definitions within this framework and
showing that it effectively explains the full range of FC data.

Finally, Chapter 5 explores broader research avenues emerging from this work. It suggests a
historical trajectory for disjunctives based on Classical Chinese evidence and extends the empirical
domain to novel behaviors of conjunctions and negations, presenting a largely unexplored space for
future investigation.

Chapter 1 will first summarize the key findings, present the functional maps for the various dis-

junctive expressions in Mandarin Chinese.

1.1 The Functional Spectrum of Disjunction

This section presents a classification of disjunctive functions in natural language. The first three—
INCL, EXCL, and ALT—are considered core disjunctive functions, in that they are sufficient to identify
a lexical item as disjunctive. Whether natural language ever lexicalizes a purely exclusive disjunction
(i.e., an expression that encodes EXCL but not INCL) remains a matter of ongoing debate, see Jen-
nings (1994):pages 239-251 and Nicolae et al. (2024) for more discussions. The remaining functions
are considered associated functions, which often co-occur with disjunction but may also be expressed
by non-disjunctive lexical items.

Notably, disjunctive expressions are often polyfunctional. English or, for example, can realize six
of the seven functions depending on context. The rest of this section illustrates these functions using
English or as a primary example, before turning to a detailed analysis of Mandarin in the chapters
that follow.

1. Inclusive function (INCL)

The Inclusive function corresponds to classical logical disjunction, as captured by the truth-functional
operator V in propositional logic. Under this interpretation, a disjunctive statement is true if at least
one of its disjuncts is true. Importantly, this reading allows for the possibility that both disjuncts

hold simultaneously, and thus aligns with the default truth conditions of disjunction in classical logic.

Truth Conditions:

p | q | pVgqg (INCL) | Truth Value
T|T T True
TI|F T True
F|T T True
F|F F False




Example:

(1) Jane speaks German or Chinese (or both).
This utterance is interpreted as true in all situations where Jane speaks German, Chinese, or both.

No exclusivity is implied.

Logical Form:?

INCL(p,q) == pVq (1.1)

Here, p and ¢ are proposition letters denoting the two disjuncts, and V represents inclusive disjunction.

2. Exclusive function (EXCL)

The exclusive function indicates that exactly one of the alternatives is true. Unlike inclusive disjunc-

tion, which allows both disjuncts to hold, exclusive disjunction explicitly excludes this possibility.
Example:

(2) Jane speaks German or Chinese (but not both).

Logical formalization:

EXCL(p,q) := (pV @) A =(p A q) (1.2)

Alternatively, we can define a exclusive disjunction operator, denoted here as co.* The function

can then be written simply as p oo ¢. Its truth conditions are given in the table below.

p | q | pooq | Truth Value
T|T F False
T|F T True
F|T T True
FI|F F False

3. Alternative function (ALT)

This function is characteristic of disjunction in interrogative sentences, where it serves to pose a choice
between two or more alternatives. Semantically, this usage must be distinguished from a standard
polar (yes/no) question.

A polar question, such as “Is it true that she speaks English or French?’, asks for confirmation
of the entire disjunctive proposition and can be answered with yes or no. An alternative question,

however, does not ask if the disjunction is true, but rather which of the disjuncts is true.

Example:

3This is not our final definition, but merely an example for the case where there are only two disjuncts, since a
disjunction can, of course, connect three or more disjuncts. The same applies to the following examples.
4Cf. Stanford Encyclopedia of Philosophy, “Disjunction”Aloni (2025).



(3) Does she speak English or French? ®
(An alternative question asking which language she speaks. The expected answer is ‘English’ or

‘French’. A ‘Yes’ or ‘No’ answer is infelicitous.)

Classical logic, which models disjunction as a single truth-functional proposition (p V ¢), cannot
formulate a question. To account for this, We adopt the framework of inquisitive semantics (Ciardelli,

Groenendijk, et al., 2019), in which disjunction can encode alternative questions.
Logical formalization:

ALT(p,q) :==p WV ¢ (1.3)

Here, \v denotes inquisitive disjunction, which triggers an issue by presenting a set of alternatives.’

4. List-marker function (LIST)

The LIST function captures the use of disjunction in open-ended enumerations. This interpretation
treats the explicitly mentioned disjuncts as mere examples from a larger set of possibilities, rather

than an exhaustive list, signaling that other contextually salient alternatives are left unspecified.

Example:

(4) Jane speaks German or Chinese, (or other languages).”

Logical formalization:

LIST(p,q) :=pVgqVr (1.4)

Here, r denotes an underspecified, contextually inferred alternative not explicitly mentioned.

5. Dual-under-negation function (DUAL)

The DUAL function captures the inferential behavior of disjunction under negation, as governed by
one of De Morgan’s laws. Specifically, the negation of a disjunction is logically equivalent to the

conjunction of the negations of its disjuncts.

Logical Equivalence (De Morgan’s Law):

~(pVaq) = pA—q (1.5)

Truth Table:

5In English, this sentence is ambiguous. Its interpretation as an alternative question versus a polar question depends
crucially on its context. For the purpose of the discussion here, we are concerned with the alternative question reading.

5A more detailed discussion of inquisitive disjunction, including its unique semantic properties and its role in the
interpretation of alternative questions, is provided in Chapter 3.

"This open-list reading is typically signaled prosodically in spoken language. It is often accompanied by a rising
intonation on the final item, which indicates that the list is incomplete and more examples could follow.



plaq|pVa|~(pVqg | pA—q
T|T| T F F
T|F| T F F
F|T| T F F
F|F| F T T

In natural language, this equivalence is reflected in sentences where a negated disjunction entails
the falsity of each individual alternative. This function does not constitute a distinct lexical meaning
of disjunction but reflects a derived interpretive pattern that arises when disjunction scopes under

negation.

Example:

(5)  Anna was not in Paris or London.

(Implicates: Anna was not in Paris and not in London.)

Formal Representation:
DUAL(p,q) = —(pV q) (1.6)

Here, — represents sentential negation and V represents classical disjunction, such that when it is

placed under negation, it becomes equivalent to the conjunction of the negated propositions =p A ¢ .

6. Exhaustive function (EXHA)

The EXHA function captures a interpretation in which the disjunction is exhaustive of the relevant

contextually available alternatives.
Example:

(6) Music class is on Monday or Tuesday.®

(Implication: Music class is not on any other day.)

Formal Representation:

EXHA(pV q) :==(pV q) A —r (1.7)

Here, r denotes a contextually inferred alternative that is not explicitly mentioned.

7. Possibility-marker function (P0SS)

The POSS function arises in contexts where disjunctive term are used not to express choice or contrast
between alternatives, but rather to signal uncertainty or possibility.

This type of use is attested in Mandarin B(# huozhé, Japanese & % WM& aruiwa. Unlike standard
disjunction, which requires at least two alternatives, POSS can apply to a single alternative to mark it

as uncertain or possible.

Example:

8In English, this sentence can have different interpretations depending on the context. Here, we are concerned only
with the exhaustive interpretation.



() “URRILFENES ? B’H (huozhd) /or! LI, FLE4rL, thARRHL,”
— (MBS HE BV WG X — R E ) ©

“Why not go and see him? Perhaps/or* he still remembers the past and even offer you something good

—you never know.”
— Dream of the Red Chamber, Chapter 6

In this case, huozhé functions not as a disjunction of two explicit alternatives, but as a modal particle

introducing an epistemically possible state of affairs.

Formal Representation:
P0OSS(p) = Op (1.8)

Here, ¢ is the standard modal operator in modal logic, interpreted as it is possible that. *°
Summary of Functions:

Based on the preceding discussion, and generalizing each function to accommodate an arbitrary number

of disjuncts, we arrive at the following table!!:

Function Classical Definition Description

INCL INCL(p1,---ypn) :=p1 V- Vpp Inclusive or

EXCL EXCL(p1,...,Ppn) :=P1 00...00 D Exclusive or

ALT ALT(p1,...ypn) :=p1 WV -\ py Alternative question
LIST LIST(p1,.--sPn) :=p1 V- VD VY Open list

DUAL DUAL(p1,...,ppn) :=(p1 V-V Dy) Under negation
EXHA EXHA(p1,...,pn) == (p1 V- Vpp) Ay Exhaustive reading
POSS POSS(p1,...yPn) :=Op1 V-V Opn Possibility

Note: The v represents other available options in the context.

Table 1.1: Functional Definitions

1.2 Disjunctions in Mandarin

While English primarily employs the term or to express disjunction, many other languages have a

greater variety of disjunctive terms. Mandarin Chinese, for example, has several such expressions.

https://ctext.org/hongloumeng/ch6/zhs?searchu=%E6%88%96%E8%80%85&sear chmode=showall

10The emergence of POSS from disjunctive forms raises important questions about grammaticalization pathways and
semantic bleaching. It also motivates cross-linguistic investigations into whether epistemic modality and disjunction are
historically or structurally related. Chapter 5 will provide more analysis about this in classical Chinese.

" Another way to define EXCL function is by using classical logic disjunction: EXCL(pi,...,pn) := Vi pi A

Ni<icj<n (@i ADj)-


https://ctext.org/hongloumeng/ch6/zhs?searchu=%E6%88%96%E8%80%85&searchmode=showall

Building on the aforementioned classification of functions, this section will delineate the functional
scope of three disjunctive terms in Mandarin.

This section presents an original classification of Mandarin disjunctive expressions. This analysis
identifies three primary classes of disjunctive expressions in Mandarin'? , distinguished by the core

and associated functions they fulfill:

1. 3#H& huozhé

1 is the most commonly

The first disjunctive expression, B{# huozhé, designated hereafter as or
used form in declarative contexts. It exhibits broad functional flexibility, supporting Inclusive (INCL),
Exclusive (EXCL), List-making (LIST), Dual-under-negation (DUAL), and Possibility-maker (POSS) in-

terpretations.

2. 52 haishi

2

The second disjunctive expression, /& hdishi, designated hereafter as or?, is specialized for forming

questions—both direct and embedded—through its Alternatives (ALT) function.

3. BA.CE2 yaome...yaome

3_is a correlative

The third disjunctive expression, B2 4,.. 24 ydome..ydome, designated hereafter as or
construction that structures a clear contrast between alternatives. It allows for both Inclusive (INCL)
and Exclusive (EXCL) interpretations, but its most distinctive feature is the Exhaustive (EXHA) reading,
which explicitly excludes all other possibilities.

This functional distribution for the Mandarin disjunctives is visualized in Figure 1.1.

or:

INCL EXCL *
LIST DUAL POSS

or!

EXHA

ALT or?

“Note: The existence of EXCL (Exclusive) disjunctive function is debated.

Figure 1.1: Functional Scope of Disjunctive Connectors

This functional diversity, evident in the Mandarin inventory, could also be found in other languages
such as Japanese (e.g., ~2* -ka, & %M aruiwa, T4LE B soretomo). English, in contrast, employs
a single, highly polyfunctional operator, or, which covers nearly the entire functional spectrum except
for the modal POSS function. The mapping framework developed here for Mandarin can thus be

extended to analyze cross-linguistic distinctions.

120ther Mandarin disjunctives, such as the monosyllabic B huo and reduplicated correlatives (e.g., 8%...8% huo...huo and
HE..BE huozhé..huozhé), fall outside the scope of this primary analysis. While functionally related to the operators
discussed here, a full investigation into their subtle semantic and stylistic distinctions is left for future research. See
Chapter 2 for a brief discussion of these related issues.

Ne)



1.3 Free Choice Disjunction

Disjunctive expressions often exhibit intricate interactions with modal operators, giving rise to what
is known as the Free Choice (FC) effect, which refers to a phenomenon whereby a disjunction within
the scope of a modal gives rise to a conjunctive interpretation.

Under a classical logical system, a sentence of the form ((pV ¢) is expected to entail that at least
one of p or ¢ is possible, but not necessarily both. However, natural language permits the inferences
Op A Og. This phenomenon has been extensively discussed, as it challenges the expected interaction
between disjunction and modality under classical logic.

We can primarily classify free choice into two types: epistemic and deontic. The distinction is

based on the type of modal verb involved, which can sometimes lead to differences.

Epistemic Free Choice (FC-E)

In epistemic contexts—where the modal expresses the speaker’s knowledge or belief—Free Choice

arises as an inference that each disjunct is epistemically possible.

(8) Ezample (Zimmermann (2000)):
Mr. X might be in Victoria or in Brizton.
~ Mr. X might be in Victoria and Mr. X might be in Brizton.

Here, the sentence asserts that Mr. X is in one of the two places, but the inference supports that

both locations are individually consistent with the speaker’s knowledge.

Deontic Free Choice (FC-D)

In deontic contexts—where the modal expresses permission, obligation—Free Choice is often more

robust.

(9) Ezample (Kamp (1974)):
You may go to the beach or to the cinema.

~ You may go to the beach and you may go to the cinema.

This inference pattern has drawn particular attention in dynamic semantics, alternatives semantics,
and modal logic. For a comprehensive overview, see Meyer (2020).

Notably, these inferences are often cancellable or context-sensitive, and may not be preserved
under negation or embedding. Nevertheless, the availability of FC readings across languages provides

valuable evidence about how disjunction and modality interact in natural language semantics.

Free Choice in Mandarin

Mandarin Chinese licenses both epistemic (FC-E) and deontic (FC-D) Free Choice inferences, though
these inferences vary across disjunctive expressions.

Among the three core disjunctive terms identified in this study, 8.3 huozhé (or') most robustly
supports both FC-E and FC-D readings. The correlative form 2224 .. B4 ydome..ydome (or3) can
also license FC-D, but its behavior under epistemic modals remains less clear and may depend on
context. In contrast, X8/& hdishi (or?), being a primarily interrogative, does not give rise to Free

Choice inferences.

10



1.4 Summary

Based on the above discussion, we have identified seven distinct functions exhibited by disjunction in
natural language. These include three core functions, three associated functions, one off-map function,
and the phenomenon of free choice related to disjunction. We also briefly introduced the three primary
disjunctive terms in Mandarin Chinese and outlined their functional map.

The functional scope of the primary Mandarin disjunctive terms, encompassing both core and

off-map functions, is summarized as follows:

Term INCL EXCL ALT LIST DUAL EXHA POSS FC-D FC-E
W (huozhe) | or' v v X v v X v v v
2 (hdishi) | or? X X v X X X X X X
B (yaome) | or? v v X X X v X v ?

Table 1.2: Functional Distribution of Mandarin Disjunctive Terms

11



Chapter 2

Disjunction in Mandarin: A

Data-Driven Analysis

This chapter provides a systematic, data-oriented investigation of the three primary disjunctive ex-
pressions in Mandarin Chinese: B3 huozhé orl, 78 hdishi or', and B4 B2 yaome..ydome
orl. It explores the range of functions they encode, with a primary focus on their semantics and the

necessary syntactic contexts that govern their use.

2.1 Functional Profile of huozhé

1 is semantically versatile, encompassing

The disjunctive B huozhé, hereafter referred to as or
five distinct functions: Inclusive (INCL), Exclusive (EXCL), List-marker (LIST), Dual-under-negation

(DUAL), and Possibility-marker (POSS).

2.1.1 Inclusive (INCL) and Exclusive Function (EXCL)

The inclusive use of disjunction corresponds to the standard truth conditions of classical logic: a
disjunction pV q is true if p, g, or both are true. In contrast, the exclusive interpretation requires that
only one of the disjuncts holds, but not both.

Although a disjunctive expression, such as English or, may support both inclusive and exclusive
readings across different contexts, the inclusive (INCL) and exclusive (EXCL) functions are mutually
incompatible within a single context.

A central assumption is that the basic meaning of simple disjunctions like English or and Mandarin
huozhé or' is inclusive, and that exclusive interpretations arise as a pragmatic enrichment in specific

contexts. Consider the following example:!

(10) ta  shuo ymngyi huozhé fa yu
) JIE £H K
She speak English or! French
“She speaks English or French.”

! All Mandarin examples in this thesis will follow this four-line interlinear glossing convention. From top to bottom, the
lines represent: (1) Pinyin romanization, (2) the original sentence in Chinese characters, (3) a morpheme-by-morpheme
English gloss, and (4) the free English translation.

12



In (10), the most accessible interpretation is that she speaks at least one of the two languages.
There is no compelling intuition that the sentence is exclusive. Thus, huozhé here appears to encode
a straightforward inclusive disjunction.

However, similar forms can support exclusive readings in specific contexts. For instance:

(11) ta  shuo ymmgyu huozhé fayu, wo ji bu qf shi na ge le
. 7 HIG A EiE, & oAt = BT
She speak English or! French, 1 don’t remember is  which.

“She speaks English or French—1I don’t remember which.”

Here, the clause “I don’t remember which” triggers an exclusive reading. This inference arises not
from the semantics of huozhé but from the pragmatic and epistemic context. The exclusive inference
is thus cancellable.

This observation aligns with a broader debate in the field: whether any natural language possesses
a dedicated, purely exclusive disjunction remains an open question. Recent work Nicolae et al. (2024),
through a series of cross-linguistic experimental studies, showed that many disjunctions previously
described as inherently exclusive do not yield robustly exclusive interpretations across languages.

A common cross-linguistic strategy for strengthening an exclusive reading is the use of morphologi-
cally complex or reduplicated disjunctive terms, such as French soit ...soit, Russian li ...ili , and Greek
1..1. Mandarin exhibits a similar pattern with the reduplicated form huozhé..huozhé. A sentence like

(12) may carry a stronger exclusive intuition than its simplex counterpart in (10).2

(12) ta huozhé  shuo ymngyu, huozhé shuo fayn

U BiZEIE, R BLIKTE,
she or! speaks English, or! speaks French.

“She speaks either English or French.”

However, this intuition is not robust, as the reduplicated structure does not necessarily result in

an exclusive reading. This is demonstrated in example (13), which can express a range of alternative

activities:
(13) rén men huozhé san bu, huozhé pai zhao, huodzhé zuo yun dong
M1 RH Hep, B R, e HEE50,
people or! walk, or! take photos, or! exercise.

“People take a walk, take photos, or exercise.”

In (13), it is clearly possible for people to be walking while taking photos. This suggests that the
number of times huozhé is repeated might has a subtle effect on its interpretation.

Given this ambiguity, this thesis will not analyze the reduplicated form separately. Both the
simplex and reduplicated forms of huozhé will be treated as manifestations of or!.

A parallel treatment applies to the monosyllabic disjunctive particle huo, as well as its reduplicated
counterpart huo..huo. While these forms are functionally comparable to huozhé, a detailed examina-
tion of their stylistic and semantic nuances falls beyond the scope of this thesis. Accordingly, all
four expressions—huozhé, huozhé..huozhé, huo, and huo..huo—are analyzed as members of a unified

disjunctive class, denoted by orl.

2Empirical testing would be required to determine whether this pattern reliably strengthens exclusivity.
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2.1.2 List-marker Function (LIST)

In certain contexts, the Mandarin disjunction huozhé acts as an open-list marker, presenting a set of

alternatives understood as non-exhaustive. This can be illustrated with the following dialogue:

(14) 2= @ i SiE s E Ui iATE,
Li: She speaks English or' French.
+  BEEM AR U IIE,
Wang: I know for sure she doesn’t speak English.
2077 R A E R
Li: 22Then she must speak French.?
Z= 1 FIRA N % R AT
Li: Then she probably speaks French.

The infelicity of “Then she must speak French” suggests that the initial disjunctive statement “She
speaks English or French’” does not license a robust inference to the truth of the second disjunct
when the first is rejected. This inference is context-sensitive but generally weak, pointing to a open-
list interpretation of the disjunction. In such contexts, huozhé appears to introduce options without
asserting that exactly one must be true. *

Moreover, this open-list behavior is consistent with cross-linguistic patterns and aligns with the
semantic framework proposed by Ciardelli, Groenendijk, et al. (2019):Chapter 6. According to this
approach, the interpretation of disjunctions is shaped by clause type (e.g., declarative vs. interrogative)
and prosodic features such as final pitch. Specifically, a disjunctive sentence may be interpreted as
introducing a list. The list is perceived as open when the sentence ends in a rising intonation, and as
closed when followed by a falling intonation.

For example, consider the English utterance:

(15) “Anna speaks English or French 1.”

Compared to its counterpart with final falling intonation “Anna speaks English or French |”, (15)
conveys uncertainty. (15) suggests that Anna speak English or French—or another language. West-
era (2017) provides a comprehensive discussion on the semantics of prosody in disjunctive contexts.

While Mandarin Chinese exhibits similar patterns®, its status as a tonal language means that in-
tonation interacts intricately with lexical tones. A rising pitch contour may not always occur on the
sentence-final syllable but might instead affect a key word or co-occur with prosodic breaks. Never-
theless, pitch variation systematically encodes meaning differences.

In this paper, we adopt the following convention for prosodic annotation: | denotes unmarked
declarative prosody, while 1 indicates a special pitch contour (e.g., marked rising intonation), regardless
of its precise position in the sentence.

Consider the following sentence:

3This inference may be acceptable in some contexts but not in others. By comparison, the inference from the
ydome...ydome or® construction is significantly stronger.

1By contrast, a structurally similar example with the Mandarin exclusive disjunction ydome...ydome... (“either...or”
) yields a much stronger inference pattern, indicating a semantically richer, and more exhaustively specified, alternative
structure. This contrast will be explored in more detail in Section 2.3.

®See Yuan (2011) for more discussion.
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(16) ta shuo ymgyu hud zhé  fayu
fith Wi Heih WH HiE |
She speak English or! French |
“She speaks English or French |.”

(16) is a canonical declarative sentence. Compare with:

(17) ta  shuo ymgyu huozhé fiyut
. 7] JIE R g 1o
She speak English or! French?t
“She speaks English or French 1”
Marked Polar (Yes/No) Question

Here, the rising final intonation in (17) suggests the speaker is uncertain and invites confirmation.
This directly corresponds to an open list reading: the speaker is entertaining the possibility that
the subject speaks English, French, or perhaps another language. This exemplifies the list-marking
function of huozhe.

It is important to note that questions formed with huozhé always yield polar (yes/no) readings.
Mandarin uses a different disjunctive term, hdishi or2, to form canonical alternative questions.

Polar Questions

If we analyze the question being asked as a proposition, then for a polar question, the expected answer
is about the truth-value of this proposition, i.e., yes or no. For example:
Consider a context where an office needs an assistant for a project requiring knowledge of either

English or Italian. When interviewing a candidate, the hiring manager might ask:

(18) “Does she speak English or Italian?”

In this scenario, the expected answer is: Yes (if she speaks either) or No (if she speaks neither).

Alternative Questions

By contrast, alternative questions expect the addressee to choose one from among the disjuncts. For
instance:
Consider a scenario after a marathon, where participants can choose either a trophy or a T-shirt

as a prize. An organizer at the distribution booth might ask a finisher:
(19) “Do you want a trophy or a T-shirt?”
Here, a Yes/No response would be infelicitous. The expected answer is the trophy or the T-shirt.
Ambiguity in English
In English, such questions may be ambiguous. For example:
(20) “Is the meeting in Amsterdam or Brussels?”

This sentence allows two readings:
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o Alternative Question: Which city? (Expected answer: Amsterdam or Brussels)

o Polar Question: Is it in either of those cities? (Expected answer: Yes or No)

Mandarin

However, in Mandarin, this ambiguity is avoided via distinct disjunctive terms:

e hdishi or? is used in alternative questions.

e huozhé or' cannot be used to form alternative questions and instead polar questions.

huozhé in Interrogatives

We now turn to a more detailed examination of the behavior of huozhé in interrogative contexts. The
disjunctive word hdishi, which carries an alternative reading, will be addressed in the next section.
Although Huozhé can occur in interrogative constructions, it does not contribute alternative ques-
tion force but rather helps form a polar question. This indicates it lacks an ALT function.
The most common strategy for forming a polar question in Mandarin is by appending the sentence-

final particle ma (1%).

(21) ta  shuo ymgytu huo zhé fayua ma?
() HEIE A wE g
She speak English or! French Q
“Does she speak English or French?”
Polar (Yes/No) Question

In (21), responses like ‘English’ or ‘French’ are inappropriate.
In Mandarin, the sentence-final particle /& ma can generally be appended to a declarative sentence
to form a polar question. This also applies to sentences that might otherwise be wh-questions. Consider

the example of a simple declarative and its polar question counterpart:

(22) ta 14 le.
fllt ok T
He arrive PERF
“He arrived.”

Declarative Statement

(23) ta  lai le ma?
fth ¥ g g ?
He arrive PERF Q
“Did he arrive?”

Polar Question
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Notably, adding ma to a wh-question transforms its into a yes/no question. This contrast, illus-
trated in (24) and (25). 6

(24) ni xiang chi1  dian  shénme?
R M Iz K a7

You want eat a-little what
“What would you like to eat?”
Wh-Question

(25) ni xiang chi dian  shénme ma?
11 S A = te 152

You want eat a-little anything Q
“Would you like to eat something?”

Polar Question

Other polar question strategies in Mandarin involving huozhé include the A-not-A construction’

and colloquial sentence-final negation A~ bu.

(26) ta  hui-bu-hui  shuo ymgyu huodzhé {3 yu

i Eo S Wi JiE H KB
She can-not-can speak FEnglish or! French

“Does she speak English or French?”
Polar (Yes/No) Question

(27) ta  shuo ymgyu huozhé fayun bu?
17} JIE R EE A7
She speak English or! French no
“Does she speak English or French?”
Polar (Yes/No) Question

In marked cases®, polar questions involving huozhé may also be formed by adding a sentence-final
rising intonation (1), as previously discussed.
Deriving Alternative Readings: A Challenge for huodzhé

Given that huozhé lacks the (ALT) function, speakers must employ periphrastic strategies to force such

a reading. A common method involves wh-question, as illustrated in (28).

5This behavior is not universal for sentence-final interrogative particles. By contrast, Japanese also employs a sentence-
final particle, 2> ka, to mark interrogativity. However, ka does not uniformly convert a sentence into a polar question.
When ka appears at the end of a wh-question—e.g., #EMK =2 ?2“Who came?—the sentence retains its wh-question
status. In Japanese, the presence of ka is generally obligatory in interrogative contexts.

"The A-not-A structure is productive and commonly used in Mandarin for yes-no inquiries.

8We use “marked”here to refer to interrogative interpretations derived from declarative syntax, such as rising intonation
questions.
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(28) pijin  huozhé kéle, ni xidng yao na yi ge?
s & AR, AR e —1?
beer or! cola, you want which one

“Beer or cola, which one would you like?”

Wh-Question (forcing alternative reading)

However, it is often more natural to use the conjunction # hé / and , as in (29), or to omit the
connective altogether. The significant effort required to produce an alternative reading with huozhé

serves as strong evidence that this function is not part of its semantic profile.

(29) pijin  hé kéle, ni xidng yao na ge?
wg o M WK, IR BE e
beer and cola, you want which

“Beer and cola, which one do you want?”

Special Cases of the Open List

The LIST function of huozhé is particularly evident in first-person declarative statements of preference.
In these contexts, the disjuncts are typically understood as a non-exhaustive list of acceptable options
rather than a statement of strict choice.

One such case is sentence (30), where the speaker is naturally understood to like both, or at least

to indicate that they are acceptable options, implying the list may not be exhaustive.

(30) w6 xihuan he  kafei huozhé chi,
® ER NE) MmNk E'%5 Ao
I like drink coffee or! tea .

“I like drinking coffee or tea.”
This open-list reading also can be realized by using conjunction hé /and :

(31) wo6 xithuan  he kafei ~hé cha,
x ER g mnmgE 0 Ao
I like drink coffee and® tea .

“I like drinking coffee and tea.”

Comparing the two, (31) conveys a more determinate and exhaustive preference: the speaker likes
both coffee and tea, implying a closed set. In contrast, (30) presents the items as examples from an
open list of options.

Interestingly, this list-like interpretation of huozhé is weakened when the subject is in the third

person.
(32) ta xihuan  he  kafei huozhé naicha .
o =X " WmbE 2R LB

She likes  drink coffee or! bubble tea .
“She likes drinking coffee or bubble tea.”

18



In (32), the interpretation shifts towards a standard disjunction, where the speaker is more likely
expressing uncertainty about the subject’s preferences (i.e., Not sure which of the two she likes, but it
is one of them). This contrast might suggest that first-person declarative statements with huozhé in

such contexts can carry some epistemic bias.

2.1.3 huozhé under Negation

huozhé (B{3#) exhibits the DUAL function, where the negation of a disjunction is equivalent to the
conjunction of the negated disjuncts. This follows De Morgan’s Laws, formally, =(pVq) = —-pA—q.
The following example from literature illustrates this function, where the negation licenses a nei-

ther...nor reading.

(33) RXMHET, BIENE2REEE ' HE, REEEL
—aKIRK, CEHISE),

“Judging by this appearance, I'm afraid it’s not a cold or' heatstroke, but rather scarlet fever.”

—Zhang Henshui, Chunming Waishi.

(34)  kong pa b shi shou lidng huozhé zhong shu
A A2 2 BRH HhE

/D\‘
afraid isnot catch cold or? heatstroke

“I’'m afraid it’s not a cold or a heatstroke.”

In this example, the negation bishe scopes over the entire disjunctive phrase a cold or a heatstroke.

This licenses the logical inference that the condition is not a cold and not a heatstroke.

2.1.4 Exhaustive Function (EXHA)

huozheé (B{#) lacks the EXHA function, as demonstrated by the following example. Consider the

dialogue and the felicity of the response:

(35) 2= “HbliSIBERE BIAE,
Li: “She speaks English or' French.”
F 28, mHMERHIE,”

Wang: “Yes, and she also speaks Japanese.”

The acceptability of Wang’s response, which adds a third option without causing contradiction,
directly indicates that no exhaustive inference is triggered by huozhe. If Li’s statement had been
exhaustive—meaning “only English or French”—then Wang’s assertion would have resulted in a con-

tradiction. The felicity of this exchange thus confirms the non-exhaustive nature of huozheé.
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2.1.5 Possibility-marker Function (P0SS)

huozhé (BF) can also serve an epistemic function, signaling possibility in a way functionally equivalent
to English expressions like maybe or perhaps. This use is more frequently encountered in Classical
Chinese, where the B{ huo frequently be used as a marker of possibility. Nonetheless, this function
persists in Modern Mandarin, particularly in formal registers or literary styles. Consider the following

examples:

(36)  wo de lixiang huozhé yé  zhishi kongxidng
S| i BE o HE ZERE,
I  POSS ideal or! also merely  fantasy
“Maybe my ideal is just a fantasy.”

(37)  yunchidnqi  gaowei ymsu hud youfa gudizheéng
27 = KE &k BR AVAEE

1

prenatal  high-risk factor or- trigger autism

“High-risk factors during pregnancy may trigger autism.”

The construction in (36) can sound somewhat literary in everyday conversation. In contrast, the
simplex form huo in (37) is more common in formal written contexts to introduce a possibility.”

A crucial structural feature of both examples is that huozhé and huo take only a single propositional
complement, rather than functioning as a binary connective joining two disjuncts. This unary, modal-
like function is a primary reason for classifying their role here as an off-map function, distinct from

their canonical function as a a binary disjunctive operator.

2.2 Functional Profile of hdishi

While the summary of Chapter 1 identified the core function of ¥& hdishi or? as ALT, it also exhibits
several distinct off-map uses. This section categorizes these into four functions, though some may share

underlying semantic components:

ALT function: Its most prototypical use, forming alternative questions.
¢ Continuity marker: Indicating the persistence of a state or action.

o Preference/Suggestion marker: Expressing a preferred course of action.

Emphatic/Focus marker: Highlighting surprising or noteworthy information.

Although the primary goal of this thesis is to capture the ALT function of hdishi, and a full analysis
of its other roles is beyond our current scope, it is nevertheless productive to discuss several of these
special instances. A common thread across these functions is the association of héaishi with focus,
highlighting either specific propositions or alternatives. Each of these uses will be explored in the

sections that follow.

Tt is worth noting that in contemporary Mandarin, epistemic possibility is more frequently expressed using B{ ¥
huozu (“perhaps”). These forms also share the morpheme B¢ huo, suggesting a diachronic link in the expression of
modality.
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2.2.1 Alternative Function (ALT)

The most prototypical use of hdishi or? is in forming alternative questions, which present the addressee

with a set of options, prompting a selection among them.

(38) ta  shuo ymgyu haishi fayu?
B R’iE R KB
She speak English or? French

“Does she speak English or French?”

Alternative Question

As an alternative question, the expected response to (38) is one of the disjuncts, i.e., English or
French. A polar yes/no answer is infelicitous. This aligns with ALT function, which denotes a set of
possibilities, and requires information to selects one.

Given that hdishi consistently patterns in this way, it follows that hdishi lacks the INCL, EXCL, and
LIST functions as defined in this thesis. These functions are fundamentally tied to truth-conditional
assertions, whereas the canonical use of hdishi is to construct non-truth-conditional interrogative
clauses.

A crucial prosodic feature is thathdishi intuitively has rising intonation, a common correlate of in-
terrogative mood. A downward pitch contour renders the sentence pragmatically odd and semantically

deviant, as it clashes with the interrogative function.

(39) ta  shuo ymgya haishi fiyu ]
(A ) R’iE R KB L
she speak English or? French

“She speaks English or French(?)”

The utterance in (39) is nearly impossible to interpret as a simple declarative. However, the
requirement for rising intonation is lifted when the question is embedded under a verb of knowing or

saying, as the illocutionary force of the main clause is declarative.

(40) 7 B AIES 2
Li: What language does she speak?
F IR RTELE, WICNE T,
Wang: She speaks English or® French, I can’t remember clearly.

(41) ta shuo  Ymg yu héishi Fayua, wo ji bu qing le
it Wi HIE iR EiE, & IeANE 7

She speaks English or? French, I remember-not-clear PRT

“I can’t remember clearly whether she speaks English or French.”

Here, the clause “She speaks English or French” is not asserted by the speaker but is presented as

the content of their uncertainty. This is a embedded question.
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Embedded Questions and Conditionals

In embedded environments, hdishi consistently introduces an alternative question (a concealed alternaltive-

question).
(42) w6  méi  xianghdo chi pisa  héishi hanbdo
*x & Bar W2 R R U
I  haven’t decided eat pizza or? burger

“T haven’t decided whether to eat pizza or a burger.”
Embedded Alternative Question

Sentence (42) unambiguously conveys embedded alternative question that a choice should be made
between the two options. This is distinct from constructions with huozhé', which can introduce an

embedded polar (yes/no) question. '°

(43) w6  méi  xianghdo yao buyao  chi pisa  huozhé hanbdo
& 18 = AR 2 #gE RE N
I  haven't decided want not want eat pizza or! burger

“T haven’t decided whether to eat pizza or a burger.”
Embedded Polar (Yes/No) Question

Here, (42) concerns the identity of the meal to be chosen, but (43) concerns the decision of whether
to eat at all. This minimal pair provides robust evidence for the core ALT semantics of hdishi.
Furthermore, hdishi appears in concessive conditional constructions, often called free choice con-

texts. Here, it helps generate a universal quantification over the alternatives.

(44) bulun guafeng  haishi  xiayi, w6 dou hui qu
g HIX R M, & A = K
no matter wind blows or? rain falls, 1 all  will go

“No matter whether it’s windy or rainy, I will go.”

2.2.2 hdishi under Negation

As a canonical interrogative operator, directly negating a hdishi-question is semantically incoherent,
as questions are not truth-evaluable entities. This is supported by empirical evidence: we find no
natural instances where negation takes wide scope over a hdishi-question. We therefore conclude that
haishi lacks the DUAL function (i.e., it cannot express —(p V q)).

In practice, any negation present in a hdish? clause is interpreted with narrow scope. The operator
creates an alternative question from the negated propositions, resulting in the reading: “Is it not p,

or is it not ¢?” (—p\V —q).

107t is worth noting that the English translation, “I haven’t decided whether to eat pizza or a burger,”is ambiguous
between these two readings.

22



(45) ta  bu chi zhurou haishi nidrou ?
AR N VA -1 S ¢ =S & e

she not eat pork or? beef ?
“Is it pork or beef that she doesn’t eat?”

Alternative Question

The question in (45) is not about whether she eats or doesn’t eat, but about identifying the object
of her non-eating from the given set.
2.2.3 Exhaustive Function (EXHA)

The EXH function requires the alternatives to form a closed set. Standard diagnostics show that haishi

does not enforce such exhaustivity, as evidenced by the felicity of denying all presented options:

(46) 7 1 B IRIRRLEE R 2
Li: Is the music class on Monday or* Tuesday?
+ EANE, TR,
Wang: Neither. It’s on Wednesday.

Given the felicity of Wang’s response, it follows that Li’s hdishi-question was non-exhaustive,
thereby confirming that hdishi lacks the EXH function.
2.2.4 Off-map Functions
Beyond its primary role as a question operator, hdishi has several off-map functions, which can be
broadly classified as follows.
Continuity Marker

The first usage indicates the continuity or persistence of a state or action, corresponding to the adverb
still in English.

(47) w6 shile hao ji ci, haishi buxing
xORAT 4FILK, RS AMTo

I tried several times, still/or? not work

“I tried several times, but it still doesn’t work.”

(48) duo nidn  bujian, ta  hdishi name nidnqmg
EZis AW, o R e
many years not see, she still/or? S0 young

“After many years, she still looks so young.”

In both examples, the focus is on the predicate following hdishsi.
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Preference or Suggestion Marker

The second usage expresses a preference or makes a polite suggestion, similar to phrases like “it would

be better to..” or “perhaps we should...”.

(49) tiangi  lidng e, haishi duo chuan dianr ba
KRR b 7, xR % zZ Rl

weather cool ASP, better/or? more wear abit SUG

“The weather is getting cooler—you’d better wear more.”

Emphatic or Counter-expectational Marker

Finally, hdishi can be used to emphasize a surprising or noteworthy fact, often with a counter-

expectational force comparable to even or actually.

(50) ta  haishi boshi  ne
it i L3 2
she even/or? PhD PRT
“She is even a PhD.”/ “She’s actually a PhD.”

This emphatic use is highly context-dependent. For instance, (50) could be used to express surprise
at someone’s inability despite their credentials (i.e., “She’s a PhD, how can she not know this?”) or

to express admiration (i.e., “She’s not only so beautiful , she’s even a PhD!”).

A semantic thread uniting these functions is that hdishi consistently places focus on a specific

proposition, highlighting its continuity, preferability, or unexpectedness in the given context.

2.3 Functional Profile of yaome or?

The Mandarin disjunctive construction B4 .. B4 ydome..ydome or® operates as a correlative dis-
junction, syntactically linking two or more alternatives. In Chapter 1, we identified three functions
of it: Inclusive (INCL), Exclusive (EXCL), and Exhaustivity (EXHA). In this section, we argue that its
most prominent feature is the EXHA function. Unlike some complex disjunctive constructions in other
languages, yaome does not inherently encode exclusivity—though native speakers often perceive it.
Yaome...yaome frequently appears in imperative or directive contexts, where it conveys a strong
sense of obligation or necessity. The construction typically signals that the alternatives presented form
a closed set of exhaustive options, allowing no room for further possibilities. Consider the following

examples:

(51)  JIEFHTZIE M BT L AR A (yaome) 0ER, A (yaome) RE 7
— (ANEHIR) 2001 £ 08 H 06 H!

“Long Qingziu sternly told the county leaders: ‘... You either® pay back the money, or® sell the cars!”
—People’s Daily, August 6, 2001

"https://cn.govopendata.com/renminribao,/2001/8/6/4/
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In this example, the speaker imposes a strong directive that restricts the listener’s choices to exactly

two—repayment or asset liquidation—thereby excluding any third option.

2.3.1 Exhaustive Function (EXHA)

As discussed above, the primary semantic function of yaome...ydome is EXHA. This entails the exclusion

of all contextually relevant alternatives not explicitly mentioned. Consider the following example:

(52) yinyu¢ k¢ ydome zidi xingqiyl, yaome zai XIngqr'er
RS L/ £ B, %A % B,
music class either® on Monday, or? on Tuesday

2

“The music class is (only) on Monday or on Tuesday (and not on any other day)

In the context of this utterance, the salient set of alternatives includes the other days of the week
(e.g., Wednesday, Thursday). The use of yaome..ydome asserts that the proposition holds only for
the disjuncts mentioned, thereby excluding all other alternatives from this set. This exhaustive force
is significantly stronger and more stable than that of the simple disjunction huozhé or'.

The exhaustive force of yaome...yaome becomes particularly clear in dialogue:

(53) 2 MERAVIRIE, BAUIEE,
Li: She either? speaks English or® French.'?
F 14 2, mHMER HIE,
Wang: #Yes, and she also speaks Japanese.
T AR, e RTHIE,
Wang: No, she also speaks Japanese.

The initial response is infelicitous (marked with #) because yaome..ydome commits the speaker
to an exhaustive disjunction. To introduce Japanese as another possibility, Wang must first negate
Li’s assertion.

In contrast, the use of huozhé permits additional alternatives:

(54) 25 MOPHOHRE VLIS,
Li: She speaks English or' French.
+ 2/, mHMERHE,

Wang: Yes, and she also speaks Japanese.

Similarly, hdishi appears in interrogative contexts and does not entail exhaustivity:

(55) ZF . MBI R UIEIE ?
Li: Does she speak English or* French?
T o S ERRIEE N, T I H E,
Wang: She speaks both English and French, and also Japanese.

12T Mandarin Chinese, the verb can only appear after Z2, /ydome, so I chose to preserve this syntactic structure in
the English translation.
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Exhaustivity becomes logically significant when viewed through the lens of disjunctive syllogism.
A disjunctive syllogism is an inference pattern where from the premises A or B and not A, we can
deduce that B must be true.

(56) 2 MhBEAEE, BAVIEE,
Li: She either? speaks English or® French.
+  WHAE A SR,
Wang: I know for sure she doesn’t speak English.
2 R R IR,
Li: Then she definitely speaks French.

With huozheé, such a conclusion would be pragmatically weaker, given the possibility of unmen-

tioned options:

(57) 2= MG R BTEIE,
Li: She speaks English or' French.
F o FE ARG,
Wang: I know for sure she doesn’t speak English.
2= 07 AR E BIKTE,
Li: ?2Then she must speak French.'
2= TR N %R R
Li: Then she probably speaks French.

In the case of hdishi, a question remains open even when one disjunct is negated:

(58) & ! MU TEIE R UITRIE ?
Li: Does she speak English or® French?
+  BRLE S E AR R,
Wang: I know for sure she doesn’t speak English.
2= AR AN ?
Li: Then does she speak French?
+ @ FARLE,
Wang: I don’t know.

13This inference may be acceptable in some contexts but not in others. By comparison, the inference from the
yaome...yaome construction is significantly stronger. The prior use of this example to demonstrate the LIST function of
huozhé is consistent with this analysis.
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2.3.2 yaome...yaome under Negation

The exhaustive function (EXHA) of yaome...ydome remains robust even under the scope of negation. No-
tably, when negated, it is not the disjunction that is denied, but rather its exhaustivity. Consequently,
yaome...yaome lacks DUAL function.

We can construct examples to test this property. First, consider the positive statement in (59):

(59) ta  yaome zuo chudn qi  yadome zuo ché qu
V7N BUEN LN PR
she either®  go by boat or? go by car

“She is going either by boat or by car.”

This sentence implies that her only travel options are {boat, car}. Now, we negate the sentence:

Now observe its negated counterpart:

(60) ta bing b1 shi yaome zud chudn qiit ydome zud ché qiis
ft A2 LA/ AR 2R LA/ PR
she NOT is either? go by boat or3 go by car

“It’s not the case that she is going either by boat or by car.”

Sentence (60) is a wide-scope negation over the exhaustive proposition in (59).'* The negation
targets the exhaustive claim, meaning It is not true that her options are only boat or car.'®

This pattern is attested in corpus data:

(61) fEF—FEABAB—XIKAEY, BMRERIEEENIRHE, TR74ERA /yaome NERA /yaome
RIS, XRITHE, ([ERE,
— TR R

“Placing a single serving of milk powder into each compartment ensures the correct portion for the baby
and will not produce the phenomenon of either® insufficiency or® waste. This is very convenient
and praiseworthy.”

—Sina Blog

Here, the negation cancels the exhaustivity, not the disjunction. It does not assert that insufficiency
is impossible, nor does it assert that waste is impossible.

Similarly, the following example!” with a modal verb illustrates this effect:

(62) ni bu néng méi tian yao me zuo zhe yao me tang zhe, ni déi qi 1ai yun dong
NI STN B AR L/ i, TS RIBEN
you cannot every day either? sit or3 lie down, you should get up exercise

“You can’t just either sit or lie down every day —you need to get up and move!”

This sentence does not forbid sitting or lying down. Rather, it negates the exhaustivity of that

choice set; it asserts that one’s daily activities should not be limited to ONLY {sitting, lying down}.

141t is worth noting that negation can appear naturally within the scope of ydome..ydome, as in MIFEARHA, B4
PRI, She either doesn’t speak Chinese, or she doesn’t speak English. This expresses the logical form —p V —¢q, which
is distinct from the = (p V ¢) structure we are concerned with here.

15The relative unnaturalness of sentences like (60) may stem from the cognitive load required to process a negation
that targets the exhaustivity operator rather than the core proposition.

https://blog.sina.com.cn/s/blog_49180ce90100vqzr . html

17A similar example is available for reference, but it is somewhat more complex, so I chose not to use it. https:
//nevs.sina.com.cn/c/x1/2019-03-15/doc-ihsxncvh2733374. shtml
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2.3.3 Exclusive Function (EXCL)

The yaome...yaome construction also exhibits an EXCL function. In such cases, it emphasizes that
precisely one of the alternatives must be true—but not both. This EXCL readings is especially arise when

the alternatives are logically incompatible!®. In such contexts, ydome..ydome tends to be preferred:

(63) AR —RERUESSS — N, REREZMYEEG ERA (yaome) NEIHEL (yaome) NG
o, mitgETEIE, Er DRI MWD 2T,
— I EREABE S, 2001 £ 10 A 16 Ho

“If a mouse intends to get around a cat, according to classical physics, it pass by either? its left or> its right
side. According to quantum theory, however, it can pass by both the left and right sides simultaneously.”
—Website of the Chinese Academy of Sciences, October 16, 2001.

But when exclusivity is not entailed by logic or context, the EXCL reading is defeasible:

(64) T : MBLBEE, BaHIE,
Wing: She either® speaks English or® speaks Japanese.
CHEET, MMDETAR D,
: #No, you’re wrong. She speaks both.
DM, HIEMA AT RE N D ER R
: Yes. And it’s even possible she speaks both.

SRR IS

(65) £ FAMELE—K, BEFA K,
Wing: We’ll either® go on Monday or® go on Tuesday.
2 L XMEETAT TR A RE A — AN A AR R 2
Li: Can’t we just go on both Monday and Tuesday?
F o HARRTLUN, BOGRBAT,

Wing: Of course we can. I never said we couldn’t.

2.3.4 Inclusive Function (INCL)

Despite its strong association with exclusivity, ydome..ydome can also function inclusively (INCL).
While inclusive readings are less common and often require specific contextual licensing, they are
nonetheless possible. The following example from a modern novel, which explicitly allows for both

alternatives to be chosen, illustrates this use:

8This is unsurprising, as all disjunctions are naturally exclusive in such contexts. However, it is noteworthy that in
Mandarin, when the context explicitly signals and aims to highlight the mutual exclusivity of two options, ydome...ydome
tends to be preferred—possibly even exclusively so. This raises the possibility that speakers’ intuitions about the
exclusivity of certain lexical items may arise from these contextual patterns, rather than from any inherent semantic.
This remains a compelling topic for future empirical investigation.

Yhttps://www.cas.cn/hy/hyyg/200110/£20011016_1689707 . shtml
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(66) ZAEKIEAREERT—HHHE, EHEMNES BA/yao me —H]iE, B4 /yao me — 1 EIE, thA]
DIMFE—iEE |, —#R, REE—-MTAEE—MORTENRERBLZ G, R REREAE,

—HT (=)

“Love isn’t like anything else; it has its own defining moments. Either® a sentence, or® an movement,

and possibly both. It only really counts as love after some acts makes a shared, unspoken feeling explicit.”

—Bi Feiyu, Blind Massage

Here, the inclusive interpretation is explicitly supported by the subsequent clause. This demon-

strates that the inclusive function (INCL) is available for yaome...ydome.?°

20An interesting secondary observation concerns the exhaustive function (EXHA). In this highly abstract and metaphor-
ical context, the set of potential alternatives to a word and a gesture is not clear. This ambiguity makes it difficult to
ascertain whether the list is intended to be exhaustive. It is plausible that the ill-defined nature of the alternatives in
such complex contexts may weaken not only the exclusive but also the exhaustive force typically associated with the

construction.
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Chapter 3
Approaches from Inquisitive Logic

Traditional truth-conditional semantics, as developed in classical logic, characterizes the meaning of
a sentence in terms of the conditions under which it is true. While this approach is highly effective
for modeling declarative statements, it encounters limitations when applied to interrogative construc-
tions. This limitation becomes particularly evident when analyzing disjunctive expressions in natural
languages like Mandarin, which lexically distinguishes between the declarative disjunctor and inter-
rogative.

To address this challenge, this chapter adopts the framework of Inquisitive Semantics, particularly
its propositional variant, known as Inquisitive Propositional Logic (henceforth InqgB). Our analysis
is based primarily on the works of Ciardelli, Groenendijk, et al. (2019); Ciardelli (2022). Inquisitive
Propositional Logic is built upon an information-based semantics. In this paradigm, the meaning of a
sentence is not its truth conditions, but support conditions. This system provides a unified account for
capturing both declarative and interrogative sentences. We will formally introduce the IngB system
and demonstrate its applicability to the semantics of Mandarin disjunctions.

Specifically, we begin by formally defining the core constructs of IngB, including inquisitive dis-
junction (W), the non-inquisitive closure operator (!), and the question operator (7). Based on this
framework, we will provide formal definitions for the functions of disjunction discussed in the previous
chapters. We will then apply IngB to the Mandarin data, proposing that huozhé realizes non-inquisitive
disjunction, whereas hdishi 2 is inherently inquisitive. We also analyze the role of the sentence-final
particle ' ma in forming polar questions, demonstrating how IngB unifies the interpretation of various
question types. Furthermore, we will introduce a pragmatic exhaustivity operator, exh®, to account

for the unique behavior of ydome..ydome 3.

3.1 Inquisitive Propositional Logic
We begin with the definitions from Ciardelli, Groenendijk, et al. (2019); Ciardelli (2022).
Definition 1 (Language Lp of Propositional Inquisitive Logic).
pu=plLleAe) | (p=v) PV
where p € Prop.

We also define negation and verum as: - :=¢ — 1L and T := L.
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A model for such a language is defined as:

Definition 2 (Propositional Information Models). Let P be a set of propositional atoms. A proposi-

tional information model for P is a pair M = (W, V), where:
o W is a non-empty set of possible worlds;

o V:W x P — {0,1} is a valuation function that assigns to each world w € W and each atom
p € P a truth value V(w,p), where V(w,p) = 1 means that p is true at w, and V(w,p) = 0

means that p is false at w.

Definition 3 (Information State). An information state (or simply a state) s is a set of possible
worlds, where s C W.

In IngB, the central semantic notion is support, a relation between information states and formulas.
An information state s supports a formula ¢, written s = ¢, if the information available in s is sufficient

to establish ¢.

Definition 4 (Support Conditions in IngB). Let M = (W, V') be a model and s C W be an information
state. The support relation M, s = ¢ is defined recursively as follows:

M,sk=p i V(w,p) =1 forallw€ s

M,sE L iff s=0

M,skEeAY  iff M,s k=@ and M, s =0

M,skE=@ =1 iff forallt Cs, M,t = @ implies M,t =1
M;sEoWVY iff MyskEp or Mys =9

Definition 5 (Downward closure). If S C Z2(Wyy), the downward closure of S is the set:
Siz{sg War| s Ct for somet € S}.

Definition 6 (Propositions).
e A proposition P is a non-empty, downward closed set of information states.
e The set of all propositions will be denoted by P.
Definition 7 (Support). An information state s supports a proposition P if and only if s € P.

Definition 8 (Informative content). For any proposition P:

info(P) = U P
Definition 9 (Informative and Inquisitive Propositions).
o A proposition P is informative iff info(P) # W
o A proposition P is inquisitive iff info(P) ¢ P

Definition 10 (Alternatives in a proposition).
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e The mazimal elements of a proposition P are called the alternatives in P.
o The set of alternatives in P is denoted as alt(P).

A proposition containing finitely many elements is inquisitive if and only if it contains multiple
alternatives.
From these basic concepts, we can define two crucial operators that distinguish statements from

questions.

Definition 11 (Question Operator).
0= WV p

A state s supports 7@ if and only if it either supports ¢ or it supports —¢. This captures the
essence of a polar question: it presents two alternatives (¢ and —) and is resolved once one of them
is established.

Definition 12 (Non-Inquisitive Closure Operator).

Applying ! to a formula ¢ yields a formula that is equivalent to the classical truth-conditional
content of p. Semantically, it corresponds to taking the proposition expressed by ¢ and returning a new
proposition consisting of all subsets of its informational content, effectively collapsing all alternatives
into one.

We can define the notions of issues and their resolving, thereby capturing interrogative sentences
within the ingB system. More specifically, an information state supports an issue if and only if it can

resolve that issue.
Definition 13 (Issues). An issue is a non-empty, downward closed set of information states.

Definition 14 (Resolving an issue). We say that an information state s resolves an issue I just in

case s € I. If s resolves I, we will sometimes also say that I is settled in s.

Definition 15 (The issue embodied by a proposition). The issue embodied by a proposition P is the

one that is resolved in a state s just in case s € P.

Wab Wa Wab Wa Wab Wa

(a) a (b) —a (c) ?a (d) 7an?db

Figure 3.1: Basic pictures for inquisitive semantics

As shown in Figure 3.4, we can consider these examples. Each diagram represents a logical space of
possible worlds. A proposition is visualized by its alternatives—its maximal supporting states—which

are enclosed in shaded boxes.

32



Figure 3.4 (a) depicts the non-inquisitive proposition expressed by the statement a. It has a single
alternative, which is the set of all worlds where a is true. Correspondingly, (b) shows the proposition
for —a, containing the single alternative of all worlds where a is false.

In contrast, (c) illustrates an inquisitive proposition. It contains two distinct alternatives, repre-
senting the two ways to resolve the issue it raises. This corresponds to the polar question 7a, which
is defined as a \v —a. Similarly, (d) represents the conjunctive question ?aA?b, which is resolved only
when both the issue of whether a and the issue of whether b are settled, resulting in four alternatives

corresponding to each combination of truth values.

3.2 Application of InqB

In this section, we build on the InqB framework to formally define the seven distinct functions of
disjunction identified in Chapter 1. At the same time, we construct lexical entries for the Mandarin
disjunctive terms, as well as the sentence-final particle. We provide the IngB-based definitions for

each of the disjunctive functions, as summarized in Table 3.1.

Function IngB Definition or' or? ord
INCL INCL(p1,- ..y Pn) = p1 WV -V Dp) v v
EXCL EXCL(p1,...,pn) = Vi1 Di A /\1§i<j§n =(pi A\ pj) v v
ALT ALT(p1,...,pn) =01V -V Dy v

LIST LIST(p1,.--,0n) =1 (p1 WV -+ \V pp) v

DUAL DUAL(p1, ..., pn) := =Np1 WV - \V pp) v

EXH EXHA(p1,...,pn) = exhl(p1 WV -+ -V pp) v
POSS POSS(p) :=pW T v

Table 3.1: Functional Definitions in the IngB System

Building on these functional definitions, we now proceed to specify the lexical entries for the

Mandarin disjunctive expressions and the question particle, as shown in Table 3.2.

Lexical Item Lexical Entry

huozhé | or': [BE] = APL... AP, (P W -\ P)
hdishi | or?: [iER] =AP ... \P,. PL\V ---\V P,

ydome / ors: [ZEAR] = APy ... AP, exh“({(PL\V -\ P))
ma |/ Q-SFP: [M5] = AP. 7P

Table 3.2: Lexical Entries for Mandarin Disjunctives and Question Particle in InqB
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3.2.1 Inclusive and Exclusive Functions

The Inclusive function (INCL) represents the classical logical disjunction: a statement of the form pV ¢
is true if at least one of the disjuncts holds. In contrast, the Ezclusive function (EXCL) excludes the
possibility that both disjuncts are true simultaneously.

Based on the IngB framework, we define these functions as follows:

INCL(p1, ..., Pn) i= !(p1 WV opp) (3.1)
EXCL(p1,...,Pn) : \/ pi N /\ =(p;i A\ pj) (3.2)
1<i<j<n

However, as discussed in Chapter 2, the existence of exclusive disjunctions in natural language
remains a question. More commonly, exclusivity arises when the two disjuncts are logically or contex-

tually incompatible. Consider the following examples:

(67)  shuizhdo le hudzhé xingzhe
W 1 BRH [y

Asleep or! awake

“Asleep or! awake.”

(68) ni xihuan haishi buxihuan !
ko ER R AEX
you like or? dislike

“Do you like it or? dislike it?”

Alternative Question

We illustrate this in Figure 3.2, where (a) represents a declarative sentence expressing inclusive
disjunction, while (b) illustrates an alternative question. However, for examples like (67) and (68),
we may assume that there is no possible world in which both disjuncts co-occur. Therefore, these
sentences are better captured by the structures in (c) and (d), respectively.

The sentence in (67) expresses a declarative proposition with mutually exclusive alternatives, while

(68) presents an exclusive alternative question.

(b) a\WV B (c) 'awp) d) awvp

Figure 3.2: Examples

!This remains an alternative question, where the expected response ‘B XX like’ or “NE M dislike’, rather than a
yes/no answer.
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3.2.2 Alternative Functions

The Alternative function (ALT) is characteristic of interrogative environments, where disjunction in-
troduces a set of alternatives and prompts the addressee to make a choice.

Formally, within the framework of Inquisitive Semantics (IngB), the ALT function takes a set
of formulas {pi,...,pn} and applies the inquisitive disjunction operator (\). This yields a new,
inquisitive proposition that embodies the question of which of the alternatives holds.

The ALT function can be defined as follows:

ALT(p1, .-, pn) ==p1 WV -V Py (3.3)

As discussed in chapter 2, disjunctive questions are categorized into two types: polar questions and
alternative questions. While a language like English relies on a single coordinator, or, to form both
question types—Ileaving the distinction to be resolved by prosody and context—Mandarin Chinese
lexicalizes this functional difference, thereby avoiding such surface ambiguity. This distinction is
further exemplified by the sentence-final particle ma, which, as discussed in Chapter 2, functions
exclusively as a marker for polar questions.

Based on IngB, we can formalize the semantic contributions of these terms and particle with the

following translations:

1. Denotation of hdishi (or?):

N

&

] =AP, ..., \P,. PL\V -\ P, (3.4)

2. Denotation of huozhé (or!):

[BE] = APy, ..., AP, (PLV -\ Py) (3.5)

3. Denotation of sentence-final particle ma (Q-SFP):

(] = AP. 7P (3.6)

(b) a Vv (c) M(awVp)

Figure 3.3: Examples of disjunctive sentences

We can now apply the IngB system to concrete examples. Consider the propositions depicted in
Figure 3.3, defined over the logical space W = {W,3, W,, W, Wy}, where o represents she speaks
English and B represents she speaks French.

Here, (a) illustrates the semantics of a declarative sentence with huozhé or', corresponding to

(e B). The proposition is non-inquisitive, containing only one alternative: the set of worlds where
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either a or 8 (or both) is true. It simply provides information.

And (b) illustrates the semantics of an alternative question with hdishi or?, corresponding to o \ 3.
This proposition is inquisitive because it contains two distinct alternatives: the set of worlds where «
is true, and the set of worlds where (8 is true. It raises an issue by requesting a choice between these
alternatives.

By contrast, (c) depicts the semantics of a polar question formed with huozhé or' and the particle
ma. The formula is ?!(a \V ), meaning Is it the case that o or f?. It presents two alternatives: the
state where a or [ is true, and the state where it is false (i.e., the world Wj).

IngB can also model expressions that are often perceived as unnatural. Consider the following

example, where the inquistive disjunction hdishs is combined with the question particle ma.

(69) ta  shuo ymgyu haishi gdyun ma?
R 7 H15 w’R  HEE e
She speak English or? French Q7

The infelicity of this sentence can be explained by its complex semantic representation. The
resulting composition is ?(a W ). This formula expands to (a WV ) WV —(a WV ) and presents
three distinct alternatives to be resolved, as visualized in (d). This hybrid question structure is not a
canonical polar or alternative question.

Furthermore, InqB can provide a semantic account for why certain complex question constructions,
while grammatically possible, are pragmatically infelicitous. Consider the following example, where

the alternative-question-forming hdishi is used to coordinate two polar questions marked by ma.
(70) ta  shuo ymgyu ma haishi ta shuo fayu ma?
E R ) JE E o AR b B 7= I e
She speak English Q or? he speak French Q7
“Does she speak English, or does he speak French?”

This sentence is markedly odd because it attempts to form a disjunction of two distinct polar

questions. Within IngB, this structure is formalized as 7a W73, where « is she speaks English and (8

(b)

Tan?h

is she speaks French.

(a) ?7aW?p

Figure 3.4: Complex questions

As visualized in Figure 3.4 (a), this composition results in a complex proposition with four overlap-
ping alternatives: {Wygs, Wo}, {Ws, Wy}, {Wag, Ws}, and {W,, Wy}. The resulting issue is neither
a simple polar question nor a standard alternative question. Its complex and overlapping structure

makes it difficult for a hearer to resolve, which accounts for its pragmatic infelicity.
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This contrasts sharply with a felicitous conjunctive question like 7aA?b (Figure 3.4b), which pro-
duces a well-behaved set of four distinct, non-overlapping alternatives. Thus, the semantic complexity

predicted by the IngB model directly corresponds to the sentence’s intuitive oddness.?

3.2.3 Exhaustive Functions

The Exhaustive function (EXHA) captures the interpretation of a disjunction as a complete set of
possibilities. This reading implies an inference that the explicitly mentioned alternatives are the only

possible ones. Within the framework of InqB, EXHA can be formally defined as:

EXHA(p1,...,pn) := exh(p1 WV -\ pp)

This is achieved via a silent exhaustivity operator, exh®, which is akin to only. The operator
takes a proposition ¢ and a set of contextually relevant alternatives, and strengthens ¢ by excluding
contextually excludable alternatives.

The central challenge lies in determining which alternatives can be safely negated without leading

to a contradiction. To formally define exh®, we introduce the following notions:

Definition 16 (Alternative-generating Function U). Let L be a set of formulas. The function U :
L — P(L) maps each formula ¢ € L to its set of contextually relevant alternatives, U(¢). This
set contains formulas that belong to the same semantic field as ¢ and is constrained by the topic of

discourse and world knowledge.

Definition 17 (Explicit Set Function E). The function E : L — P(L) maps each formula ¢ € L to
the set of alternatives it explicitly asserts. For any ¢, it holds that E(¢) C U(¢).

Definition 18 (Implicit Set Function I). The function I : L — P(L) maps each formula ¢ € L to
its set of implicit alternatives. This set consists of the alternatives in U(¢) that were not explicitly
mentioned in ¢. It is defined as the set-theoretic complement of E(¢) within U(¢):

1(¢) :=U(9) \ E(¢)

Example 19. Imagine a context of ordering a main course. The universal set of options is { beef,

chicken, fish, vegetarian}. If a guest says, “I will have the beef or the chicken,” then:
o The Explicit Set is {beef, chicken}.
o The Implicit Set is {fish, vegetarian}.

The exhaustivity inference is that the guest will not have fish and will not have the vegetarian option.

The exh® operator is responsible for negating the members of I.

Definition 20 (Contextual Exhaustification). Let ¢ be a proposition and C the context of utterance.
Let I(p) denote the set of contextually implicit alternatives to ¢ in C. The contextual exhaustification
of p is defined as:
eahi(p) = p A N\
pell(p)

2Some may consider that this sentence (70) could be interpreted as ?aA?b. This is left for future discussion. In any
case, the sentence is quite vague and complex.
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Application to yaome

To reiterate our earlier points, the most significant and obligatory semantic component of the operator
yaome is its association with exhaustivity: it triggers the exclusion of unmentioned alternatives.

For example, consider the context: Four people (Zhao, Xu, Yao, Cui) are in a competition.

(71) E I IRWEEREHE K7
Wang: Who do you think will win first place?
Z BN, BA/NE,
Li: Either? Zhao or® Cui.

Here, yaome conveys that only Zhao or Cui can win—Xu and Yao are excluded. By contrast, if
we replace ydome with huozhé/or', the sense of exhaustivity is significantly weaker.
Lexical Entry for 22 yaome / or®:

[BA] = AP1.. AP, exh’((PL W ... \V P,))

The next example highlights the strong exhaustivity of yaome, whereas huozhé is weaker.

(72) Wang: KoK FREHAREATENNE ?
When will the Principal be in the office next week?
Li: BABW—, BARN
FEither3 Monday or® Tuesday.
Xu: X, # 2 A T FHRTER,

That’s incorrect, she will also be there on Friday afternoon.

Xu’s correction is felicitous only because ydome implicates exhaustivity over days. Now compare

with huozhe:

(73) Li: B —sHEH
Monday or' Tuesday.
Xu: # X, hEHH MR,
#That’s incorrect, she will also be there on Friday afternoon.
Li: BB —RAE, N2 FIRAHUHE,
(But she will be there Monday, right? I wasn’t wrong.

Xu’s reply is infelicitous here: huozhé does not exhaust the set of possibilities.

We propose that ydome/or® lexically and obligatorily encodes exh®, whereas disjunctions like
huozhé' or hdishi® invoke exhaustivity only pragmatically, depending on context. This distinction can
be observed in the following discussion of the DUAL and LIST functions.

3.2.4 Dual-under-negation Functions

The Dual-under-negation function (DUAL) captures a fundamental inferential pattern rooted in De

Morgan’s laws. Specifically, the negation of a disjunction distributes over its disjuncts:
~(pVvq) & (-pA—q)

38



In the Inquisitive Semantics framework (IngB), we define the DUAL function as follows:

DUAL(p,...,q) :===!(pWV -\ q)

The Case of huozhé (or')

As previously discussed, the lexical entry for huozhé or! is given by:

[8& (huozhé)] = APy ... AP,. (P L\ ---\V P,)

Consider the declarative sentence:

(74) ta qu ymggué huozhé fagud
i R RE RH tFES]
she go UK or! France

“She is going to the UK or France.”

The formal representation of (74) is !(e \ f). Upon negation, we obtain:

(75) ta  ba qu ymggué huozhé figud.
A~ K =E H &,

1

she not go UK or France.

“She is not going to the UK or France.”

This resulting proposition precisely corresponds to the DUAL function, that is —!(e W f). Semanti-
cally, it asserts that she is not going to the UK and she is not going to France, which is the intended
meaning.

The Case of hdishi (or?)

The disjunctive iterm hdishi introduces inquisitive disjunction:

[IX/2 (hdishi)] = APy ... AP,. PL\V---\V P,
For example:
(76) ta qu ymggué haishi fagud?
o K RE kR EE?

she go UK or? France?
“Is she going to the UK or France?”

The sentence (76) forms an alternative question, with the denotation e \v f. If we attempt to add

negation directly (syntax) :

(77)  ta  ba qu ymggué haishi fagud?
oA~ R EE i KE?
she not go UK or? France?

“She is not going to the UK or she is not going to France?”
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The resulting sentence (77) is semantically interpreted as —e W —f, still an alternative question,
and thus fails to yield the DUAL effect of —!(e W f). In fact, in Mandarin, a sentence like (78) that

trying to express —(e \V f) is uninterpretable and doesn’t make any sense:

(78) 77 ta bishi qu ymnggué haishi fagud.
i AR R EE R EE.
7?7 she not that go UK or? France.

?? “Not that is she going to the UK or France”

However, such negation can be conveyed through discourse:

(79) Wang: MiRREIEZEE?
Wang: Is she going to the UK or France?
Li: 5, #AHZA,
Li: No, she is going to Japan.

Therefore, under our analysis, hdishi is incompatible with the DUAL function. Empirically, direct
syntactic negation of hdishi-disjunctions—such as in (78)—results in ill-formed sentences. Formally,
the DUAL function requires a non-inquisitive proposition as its argument, necessitating the presence of
the | operator, which is absent from the lexical entry of hdishi.

Nevertheless, although direct syntactic negation is blocked, the inquisitive proposal introduced
by hdishi can still be rejected at the conversational level, as illustrated in the dialogue above. This
suggests that hdishi-disjunctions cannot directly appear in the syntactic scope of a negation operator.

From a discourse-semantic perspective, rejecting an alternative question as a whole is pragmatically
odd, as it leaves the question unresolved. Based on the above considerations, I propose that hdishi
inherently blocks the licensing of sentential negation within its scope, thereby enforcing an inquisitive
interpretation that resists negation.

See Figure 3.5.

Waﬁ Wa Waﬁ Wa
(b) awv 8 (c) 2l (v B) (d) =(er v B)

Figure 3.5: Examples

The Case of yaome (or?).

Finally, we turn to yaome. As a disjunction with an exhaustive component, yaome behaves significantly

differently from regular disjunctions under negation.

3Here, if Wang’s utterance is interpreted as an open-ended suggestion, it is possible to respond with “no”. However,
if the context requires Wang’s utterance to be understood clearly as a alternative question, a more appropriate response
would be “Neither, actually, she is going to Japan.”
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(80) ta yaome qi ylnggué yaome  qu Fagud
b /N FREE L/ P ES|
she either? goto UK or3 go to France

She is going either?® to the UK or® to France.”

(81) ta bing b1 shi yaome qi yinggué yaome qu Fagué
it IR /N P kS| L/ PR ES|

she is not either®  go to UK or?3 go to France

“It is not the case that she is going either? to the UK or?® to France.”

Interpretation: The exhaustive options are denied. This implies that her destination is not limited to
only the UK or France. For instance, she may visit one of the mentioned countries along with a new
one (e.g., the UK and Japan), or travel to a different country altogether.

Formal reading: —exh®(!(e V f))

Now consider the following context: Suppose Wang is deciding among three destinations—UK (e),

France (f), and Japan (). Consider the following proposition:

e =l(e\V f)
When using the disjunction huozhé, the sentence exactly expresses the proposition ¢ =!(e \v f):

(82) M BEEERE KEE,
She is going to the UK or? France.

In contrast, with ydome, the sentence expresses a exhaustified interpretation:

(83) ML KRIEE, BARER,
She is going either? to the UK or? to France.

Based on the discussion above, the proposition expressed here is:
exh’(!(e\V f))

Let ¢ denotes the sentence (83). Assume the contextual universal alternative set is U(¢) = {e, f,j}.
And clearly the explicit set E(p) = {e, f}.Then we have implicit set I(¢) = {j}.

Therefore, by our definition, the contextual exhaustification yields the meaning:
exh’(l(e WV f)) =l(e\V f) A—j

That is, the utterance entails: “She is going either to the UK or to France, and not to Japan.”

Now consider the negation:

(84) HIFFARBEL RIHEEL REE,

It is not the case that she is going either? to the UK or? to France.

The formal representation of (84) is:
—exh’(l(eWV f)) =~ (e WV f) A=)
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This logical form captures the denial of an exhaustive disjunction. In other words, sentence (84) is
true if and only if she is going neither to the UK nor to France, or if she is going to Japan. See

Figure 3.6(a) for a visual representation.

7 )
Weeyj Wee—gj Weeyj Wee—yj
Wers We—y; Weg; We-j
Wep—j  Weagj Wep—j  Weag—j
Wﬂef—\j W@ W—‘ef—\j W@
-
(a) = (e WV f) A=) (b) =l(e WV f)

Figure 3.6: —exh®(!(e \V p))

For comparison, consider a negated huozhé-disjunction:

(85) A KIEERH KIEE,
She is not going to the UK or' to France.
Interpretation: A standard De Morgan inference: she is not going to the UK and she is not
going to France.

Formal representation: —(!(e\ f)) & —e A~ f

This interpretation is visualized in Figure 3.6(b).

Scope of Negation. Throughout this analysis, we assume that negation always takes scope above
the exhaustification operator. That is, negation targets the exhaustified proposition, rather than the
bare disjunction.

This scopal configuration explains why expressions like ydome fail to license the standard DUAL
function: negating an exhaustified disjunction does not yield the distributive inferences predicted by

De Morgan’s laws.

3.2.5 List-marker Functions

The LIST function is used to present a non-exhaustive enumeration. This function introduces a set of
examples while remaining open to other, unstated options.
Formally, within Inquisitive Semantics (IngB), this function takes a set of formulas {p1,...,pn}

and is defined as:

LIST(p1,...,pn) =21 (p1 WV ... \V pp)
=l(pr V... W pn) WV =l(pr V.. py)

Here, the inquisitive disjunction (p; V ...\ p,) creates a state with multiple possibilities. The ‘I’
operator then flattens this inquisitive state into a simple assertion. Then, the ‘7’ operator provides a

non-exhaustive reading by adding a new alternative.
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The Case of huozhé (or')

(86) ta  shuo ymgyua huozhé faya 1
E ) e RH EE 7
she speak English or! French 1

“She speak English or French 1 ”

The prosodic rise at the end of (86) indicates uncertainty. Formally, this corresponds to:
ew f)

As visualized in Figure 3.7a, this expression yields a prototypical LIST reading: the speaker presents

a set of salient alternatives but leaves open the possibility that other options may also be valid.

The Case of hdishi (or?)

As discussed in Chapter 2, Mandarin, as a tonal language, exhibits more complex semantic distinctions
arising from sentence-final intonation patterns. In particular, the disjunctive particle hdishi intuitively

carries a rising tone. Consider the following example:

(87) ta shuo ymgyu haishi fayu 7
it B HiE U3 EE 1
she speak English or? French 7

“Does she speak English or French?”

Under specific prosodic contours—such as a pause followed by a drawn-out hdishi—the sentence in
(87) can convey uncertainty rather than functioning as a typical alternative question. In this context,
the speaker is not simply asking for a choice between two options. Instead, they are expressing a
weakly held belief and inviting confirmation or correction. The intended meaning approximates a
much fuller proposition, such as:

“I seem to recall she speaks either English or French, but I am not entirely certain and invite you
to correct me if you know otherwise.”

A more explicit and common way to say -

(88) ta  shuo ymgyu haishi fiyu, haishi...
b W e wR EiE, 'R
she speak English or? French, or?...

“Does she speak English, or French, or...?”

In (88), the repetition of hdishi explicitly signals that there are more than two alternatives. The
structure “A hdishi B, hdishi..” creates a three-way disjunction where the third option is an open

placeholder for any other possibility. This reading can be illustrated by the partition in Figure 3.7b.

The Case of ydome (or?)
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(89) ta yaome shuo yingyi yaome  shuo fayu 1
i Eo B IE LN YRR T
/]\

3

she either® speak English or speak French

“She speaks either English or Frencht”

The rising intonation at the end of (89) signals an interrogative speech act, suggesting uncertainty
or a request for confirmation. However, unlike the standard LIST reading associated with huozhé, this

sentence admits at least two distinct interpretations:

(i) The uncertainty about exhaustion, targeting the exh®. This is illustrated in Figure 3.7c.

(ii) An ezhaustive uncertainty reading: The speaker presupposes an exhaustive set of options English,
French but expresses localized doubt about a single disjunct, considering a potential replacement

(e.g., Japanese for French). This is illustrated in Figure 3.7d.

This behavior shows that ydome does not support a prototypical LIST function. Rather than
inviting an open-ended enumeration of options, yaome structures the proposition around a fixed set of
mutually exclusive alternatives, often with a presupposition of exhaustivity. Accordingly, we conclude
that yaome is incompatible with the LIST function, as it resists non-exhaustive extension and cannot

be naturally used for open-ended listing.

e Y4 R 'S /D
Weeyj Weeg; Weey; Weep;
e 7
Weri  We-yj Weyj We-;
Wepj  Weajpj Wep—j | Weagpj
o J
Weef—y Wo Weef—y Wo
. AN J N J - J
(a) ?l(e WV j) (b) ?(e WV j)
s N 0
Woess Wee-f; Weey; Weess
Werj We-tj Wep; We-;
.
e
Wep—; Wee oy Weg—; We-f-j

W—*ef—\j W@ W—*ef—\j W@

- J - J

(c) yaome Reading 1 (d) yaome Reading 2

Figure 3.7: A comparison of LIST readings.
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3.2.6 Possibility-marker Functions

Finally, the Possibility-marker function (POSS) captures a use of disjunction that expresses epistemic
uncertainty. This use is attested in certain languages, such as Mandarin huozhé and Japanese aruiwa,
where disjunctive terms approximate modal expressions like maybe or perhaps, as illustrated with

Mandarin huo below:

(90) ju  ge lizi huo ké y1 mu lidorén
O | S A —HTRA

give an example or! can clear-at-a-glance

“An example might could make it clear at a glance.”

To formalize this function, we adopt the approach from Ciardelli, Groenendijk, et al. (2009),
which was originally proposed to account for English words like might. We find this method suitable
because, in its POSS function, the disjunctive behaves analogously to these modal verbs. Notably, this
framework defines the operation as a disjunction between a proposition and verum (T). Since the
primary role of huozhé in Mandarin is also disjunction, this parallel presents an interesting topic for
further investigation.

The semantic value of this modal use of disjunction is defined as a function that takes a proposition
P and returns its inquisitive disjunction with the trivial proposition, T (verum). This operation

generates what is known as attentive content.

[[ﬁ (hu())]]modal =AP. PV T

To understand the rationale behind this definition, we must delve deeper into the notion of possi-

bilities in Inquisitive Semantics.
Definition 21 (Possibility). A possibility is a set of possible worlds.
Unlike propositions, possibilities are not downward closed.

Definition 22 (Maximal Possibility). A possibility « in a set of possibilities P is mazximal if there is
no other possibility 8 € P such that o C B.

Definition 23 (Non-maximal Possibility). A possibility o is non-mazimal in a proposition if there is

another possibility 8 in that same proposition such that o C (3.

Possibilities that are proper subsets of others are considered redundant, as they do not contribute
to the informative or inquisitive content of a sentence. Hence, it is standard in inquisitive semantics
to disregard such non-maximal possibilities.

The presence of non-maximal possibilities marks what is known as an attentive sentence:

Definition 24 (Informativeness and Attentiveness). For any sentence o:
o ¢ is informative if and only if the maximal possibility in ¢ is not {w}.

e  is attentive if and only if v is not empty and contains a non-maximal possibility.
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Based on these definitions, we can now see how the POSS function derives its meaning from the
presence of T in inquisitive disjunction. The formula P \v T introduces a non-maximal possibility that
signals the speaker is highlighting P as something to attend to—typically in the context of uncertainty.

This framework allows us to analyze the modal-like uses of huo. The sentence in (90) can be
represented by the formula o« W T, visualized in Figure 3.8a. We can clearly see a non-maximal
possibility (the inner shaded area, representing the possibility of ) contained within the maximal one
(the outer shaded area, representing w). The sentence is therefore not informative but serves to draw
the hearer’s attention to the possibility that an example would clarify things.

Furthermore, consider following example:

(91)  téngxuémen hud changge huo tiaowu
EEZ(N R MEH B Bk

1 1

students or sing or dance

“The students perhaps sang, perhaps danced.”

This sentence is captured by the formula (a WV T) \ (8 \ T), which is equivalent to o\ g WV T.
As visualized in Figure 3.8b, this proposition contains three possibilities: «, £, and w. Both a and
[ are non-maximal. This accurately represents the meaning of (91): it raises the possibilities that
students sang and that they danced, without excluding the possibility that they did neither.

In contrast, the conjunctive counterpart, (W T) A (8 T), depicted in Figure 3.8 (c), expresses
maybe a and maybe 5. Its proposition contains the possibilities a A 5, «, 8 and w. This highlights

the individual possibilities of o and S as well as their conjunction, while still being non-informative

overall.
e 7 e 7 (7 N\
W Wy W Wy W Wy
. J L\—/ J L%/ J
(a) awv T b)) (avT)WV(BWVT) () (aWT)A(BWVT)

Figure 3.8: Examples of POSS
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Chapter 4

Free Choice

4.1 Introduction

The Free Choice (FC) phenomenon is a long-standing puzzle that reveals a gap between classical
logic and natural language. For instance, a sentence like You may eat cake or ice cream is generally
understood as the speaker granting two permissions: You may eat cake and You may eat ice cream.
This has been famously discussed by Wright (1968), Kamp (1974), and Zimmermann (2000).

This intuitive inference (i.e., O(pVq) ~ OpAQq) would lead to catastrophic consequences if we add
it as an axiom to logic systems. As Kamp (1974) pointed out, this would allow deriving any permission
from a true permission. For example, starting from You can eat cake, according to the disjunction
introduction rule in classical logic, we can get You can eat cake or poison, and then applying the free
choice principle, we would arrive at the absurd conclusion You can eat poison.

The traditional pragmatic approach, especially the analysis based on Gricean conversational im-
plicature theory, holds that free choice inferences are not semantic entailments but cancellable prag-
matic implicatures that usually cannot be embedded under logical operators (see, e.g., Gazdar (1979);
Franke (2011); Champollion et al. (2019)). The main evidence for this view is that in certain contexts,
the free choice effect can indeed be cancelled. For example, You can go to Paris or Rome, but I forget
which one.

However, purely pragmatic explanations also face challenges. First, in the context of epistemic
modality, the free choice effect seems to be non-cancellable. For example, He might be in Beijing or
Shanghai strongly implies that both possibilities exist. Second, Chemla (2009) shows that free choice
inferences can be embedded under universal quantifiers, which is inconsistent with the characteristics
of typical conversational implicatures. These behaviors have prompted new theoretical explorations.

A novel approach, exemplified by the work of Aloni (2022), moves beyond a strict semantics-
pragmatics dichotomy, seeking instead to model them within a unified logical framework. Its core
idea is that the free choice effect stems from an inherent cognitive tendency in human language
understanding, namely neglect-zero. The zero models refer to models that happen to satisfy a sentence
due to an empty set configuration (for example, All unicorns have horns is true in a world with no
unicorns).

In summary, these modern logical tools offer a powerful perspective on the complex FC phe-
nomenon. This theoretical background lays a solid foundation for the subsequent investigation into
Mandarin Chinese.

This chapter is structured as follows. First, it analyzes the Free Choice phenomenon in Mandarin,
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focusing on three distinct disjunctive expressions. It then evaluates the capacity of Inquisitive Logic
(IngB) to capture these empirical findings. Finally, the chapter introduces Bilateral State-based
Modal Logic (BSML) and demonstrates how it provides a more comprehensive analysis of Mandarin

disjunctions.

4.2 Free Choice Phenomena in Mandarin

This section begins with a discussion of the Ignorance Inference that often accompanies Free Choice
(FC) interpretations, focusing on different disjunctions in Mandarin.

Subsequently, the chapter investigates the Free Choice (FC) phenomenon in Mandarin. Specifi-
cally, we examine the behavior of three Mandarin disjunctive particles—huozhé or', hdishi or?, and

ydome...ydome or>—in interaction with epistemic and deontic modals.

4.2.1 Ignorance Inference

Disjunctions in natural language often give rise to an ignorance inference, meaning that when
a speaker utters a disjunctive sentence, it typically implies that the speaker does not know which
disjunct is true. We can test this phenomenon using the experimental paradigm proposed by Degano
et al. (2025).

In their task, participants were shown three boxes: two transparent (revealing their contents, such
as colored balls) and a third opaque mystery box. The key assumption was that the mystery box must
contain a ball identical in color to one of the two visible boxes.

Participants are then asked to judge the felicity of a target sentence (as Good or Bad) in response
to different scenarios.

Test sentence:
“The mystery box contains a red ball or a blue ball.”
We consider two experimental conditions, depicted in Figure 4.1:

1. Target-1: The first box contains a red ball and the second contains a blue ball.

2. Target-2: Both of the first two boxes contain red balls.

? ?

Box1 Box2 Box3 Box1 Box2 Box3
(a) Target-1 (b) Target-2

Figure 4.1: Mystery box paradigm
The results reported by Degano et al. (2025) indicate that participants tend to judge the target
sentence as Good in Condition 1, but as Bad in Condition 2. This aligns with the predictions of the

ignorance inference. In Condition 2, any rational observer knows the mystery box must contain a red

ball, thus violating the ignorance condition.
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Interestingly, while the Mandarin disjunctive particle huozhé or' behaves as predicted by this
model, the exclusive disjunction yaome..ydome or? exhibits a different pattern.'
First, let us replace the target sentence with one constructed with huozhé and evaluate it in the

context of Condition 2, where ignorance is violated.

(92) F:B=EAETEAIRZL QA RO,
Wing: The ball in the third box is red or' blue.
T, HEERa A,

Li: That’s wrong. It can only be red.

Here, Wang’s use of huozhé is infelicitous. Because both visible boxes are red, making blue an
impossible option. Li’s direct rejection is therefore justified. This supports that huozhé carries an
ignorance inference.

However, when we substitute the construction with yaome...ydome, the utterance is no longer

clearly false. Instead of being judged as Good or Bad, the utterance is better described as Fine:

93)  F:BEAGTEM, BRI L RE G,
Wang: The ball in the third box is either? red or® blue.

P T, HAERAAR,
Li: # That’s wrong. It can only be red.

2 EBATERAIE R REZ L G,
Li: But we both know it can only be red.

£, HEGEAEAT B,

Wang: True, but what I said isn’t contradictory.

Li’s response in (93) marked with # is pragmatically infelicitous. Although Wang’s statement,
The ball in the third box is either® red or® blue, is pragmatically odd because it conveys redundant
information in this context, it is not strictly false.

This suggests that the ydome...ydome construction does not carry the same mandatory ignorance
inference as huozhé. Instead, its primary function is to present an exhaustive judgment. That is, it
asserts that the possibilities are strictly limited to the disjuncts mentioned—the ball can only be red
or blue. While this does not explicitly identify which of the two colors is correct, the act of asserting
exhaustivity implies that the speaker is not entirely ignorant, because they at least have the knowledge
that it is impossible for the ball to be any other color.

Based on the preceding discussion, we can conclude that yaome...yaome consistently involves an
EXHA function.

4.2.2 The Case of huozhé or'

In this section, we test the Free Choice (FC) reading of huozhé. The target sentences for the test
is based on Aloni (2022). We use question mark (?) in the results to indicate that the inference is

uncertain or context-dependent. A full analysis of these cases is left for future research.

'The role of hdishi or? is not addressed in this analysis. This is because substituting it into the target sentence would
merely yield an alternative question (e.g., “Is the ball red or blue?”), rather than the declarative assertion our experiment
is designed to test.
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Narrow scope free choice

Huozhe is the canonical declarative disjunction in Mandarin. As we will see, it robustly generates Free

Choice inferences in narrow-scope contexts, formalized as:
OlaV B) ~ CanOp (Narrow scope free choice)

For this analysis, we will specifically test the validity of the following entailment:

Ola Vv B) = Qa (FC Principle)

Consider a sentence where huozhé has narrow scope with respect to an epistemic modal like FJHE
kénéng (might/probably) or a deontic modal like AI L kéyi (can/may).

Epistemic modal:

(94) w6 men  ké néng qu  gongyuian huozhé bd wu guan
A AlhE = N e EYTE
we probably go to park or! museum

“We might go to the park or the museum.”

Inference Test:
OlaV p) = Qa Yes

Oa = O(aVvp) No

Deontic modal:

(95) women kéyi qu gong yudn hudzhé b wu guin
&M AL X NI RH EEZNEE
we can  go to park or! museum

“We can go to the park or the museum.”

Inference Test:
Ola Vv B) = da Yes

Oa = Q(aVvpB) No
Wide Scop Free Choice
When the disjunction takes wide scope over the modals, the FC reading is formalized as:
QaV Op ~ QaNOp (Wide scope free choice)
Epistemic modal:
(96) wo men kénéng qu gong yudin huozhé kénéng qu bd wu guin

ATl e R NG H mEE X EYE

we probably go park or! probably go museum

“We might go to the park or might go to the museum.”
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Inference Test:
Qa Vv Op = O 77 2
Oa = O(aVv ) No

Deontic modal:

(97) women kéyi qu gongyuin huozhé kéyi qu bd wu guin
&M AL X NG| ®E Al &% EEZLEE
we can  go park or! can  go  museum

“We can go to the park or can go to the museum.”

Inference Test:

QaV O = Qa 77

Dual Prohibition

The phenomenon of Dual Prohibition arises when a disjunction (e.g., or) is embedded under the scope
of negation and a modal. It triggers a strengthened interpretation where the negation distributes over
each disjunct individually, yielding a conjunctive inference of prohibition =0a A= 5, which is stronger

than the interpretation of merely negating the disjunction =Q(a V 3).

(98) women bu kénéng qu  gong yudn huozhé bd wu gudn
&1 A AlEE = N R EYTE
we no probably go to park or! museum

“We can’t possibly go to the park or the museum.”

Inference Test:
=O(aV f) ~ =0a = Yes

=O(aV B) ~ =Oa A =08 = 77Yes

Deontic modal:

(99) women bu beéiyiunxi qu gong yudn hudzhé b wu gudn
&M A ITCIF = N A EEZLEE

we no are allowed go to park or! museum

/

“We are not allowed to go to the park or the museum.”

Inference Test:
O(aV B) ~ =-0a = Yes

OV f) ~ =Qa A =08 = 77Yes

20One possible reading is that the second disjunctor seems to imply the negation of the first one, meaning that only
one of them can be true.
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Universal Free Choice

Deontic modal:

(100)  suo6 you xuésheng dou beiyunxi qu  gong yudn huozhé b wu guin

iEs] A #h I = NG RH e
all students  all are allowed go to park or! museum

“All the students are allowed to go to the park or the museum.”

Inference Test:

Vzd(a Vv B) ~ Vo (Oa A OB) = Yes

Double Negation

(101) bt shi méi you ké néng qu gong yuan huozhé td shu guan
A e ZE] Al HE = N R & 45TE
not not? possible to go to  the park or! the library

“It is not impossible to go to the park or the library.”

Inference Test:
——O(a A B) ~ O(aAp) = Yes

——O(a A B) ~ QaNOp = 77

4.2.3 The Case of haishi or?

The disjunctive particle hdishi (J£52) exhibits fundamentally different behavior from the declarative

disjunction huozhé. The core reason is that hdishi is an obligatorily interrogative particle. Its primary

function is to form alternative questions.

The Absence of a Narrow-Scope Reading

A narrow-scope configuration simply cannot be constructed with hdishi. Sentences using hdishi always
function as alternative questions, even when they appear in embedded contexts. Consider the following
example: although the surface syntax seems to suggest a narrow-scope reading, the semantics of the

sentence clearly reflect a wide-scope interpretation:

(102) w6 men  ké néng qu gong yudn hai shi bd wu guin
A AlhE = N Y53 EYTE
we probably go to park or? museum

“We might go to the park or the museum?”
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Wide Scop Free Choice

Epistemic modal:

(103)  wo men kénéng qu gong yudn haishi kénéng qu bdé wu guin
A1 aEE R N s AEE X e

2

we probably go park or probably go museum

“We might go to the park or might go to the museum ?”

Inference Test:
QaVv s = da 77
Deontic modal:
(104) women kéyi qu gongyuin haishi kéyl qu bd wu guin

B W R NG| R Wl R EYE

we can g0 park 01‘2 can g0 museuin

“We can go to the park or can go to the museum ?”

Inference Test:

Qa Vv op = Qa 77
The sentence in (103) and (104) is clearly a question. Here, we choose to reinterpret the test as a
way of probing the speaker’s epistemic state. Under this view, the formula does not represent a logical
premise, but rather the cognitive state of a speaker who utters the question. We have marked the
outcome of this test with 77, remains a question for future work.
Universal Free Choice
Deontic modal:
(105)  suo6 you xuésheng dou beiyunxi qu  gong yudn hai shi b wu guan
k=] A #h s = NI i e
all students  all are allowed go to park or? museum

“All the students are allowed to go to the park or the museum.”

The reading is always wide scope and is still an alternative question: Vx{a WV VxdS.

4.2.4 The Case of yaome or®
Narrow scope free choice

Epistemic modal:
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(106)  Wéng xiansheng you kénéng yaome diizéu 50 wan ydome daizou 1000 ke jinzi 3
R v TR L ¥/8 W 50 Aot LA/ HAE 1000 %41
Mr. Wang might either® take 500,000¥ or?3 take 1000g gold
“Mr. Wang might take either 500,000¥ or 1000 grams of gold.”

Inference Test:
OlaV p) = O 7?7 No

Oa = O(aVv @) 77 Yes

This test presents a certain difficulty, as the free choice inference is significantly weaker here than

in the deontic version.
Deontic modal:

(107)  Wéng xiansheng  bei ylinxit ~ ydome daizdéu 50 wan yaome daizoéu 1000 ke jinzi
Fe4 BICVF L%/ W 50 It /N e 1000 e
Mr. Wang is permitted either® take 500,000¥ or3 take 1000g gold
“Mr. Wang is allowed to take either 500,000¥ or 1000 grams of gold.”

Inference Test:
O(aV p) = Oa Yes

Qa = O(aV p) No

Wide Scop Free Choice

Epistemic modal:

(108) woO men yao me kénéng qu gong yuin, yao me ké néng qu  bd wu guan
A1 LA AIRER I, B AlRER e
we or 3 might go to park, or 3 might go to museum

“We either might go to the park or might go to the museum.”

Inference Test:
OlaV p) = O« No

Oa = O(aVvB)  Yes

Deontic modal:

(109) women yaome kéyli qu gong yudn, yaome kéyi qu  bd wu guin
A1 2y owAl R R, Heoo omAl R e
we or 3 can  go to park , or 3 can  goto  museum

“We either can go to the park or can go to the museum.”

Inference Test:
OlaV p) = O« No

Oa = O(aV B)  Yes

3Natural language examples of similar usage can be found, for instance, at https://cn.govopendata.com/
renminribao/2000/3/29/12/. However, I decided not to use this example given the complexity of its explanation.
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4.3 Free Choice in InqB

As demonstrated by the inference tests above, we summarize the key result: the particle huozhé
or' supports narrow-scope Free Choice (FC) inferences with both epistemic and deontic modals, an

inference pattern captured as:

OlaV p) ~ Candp

In contrast, ydome..ydome or' only reliably licenses such FC readings in deontic modal contexts.
This section investigates how this empirical contrast can be accounted for within the framework of
inquisitive semantics. While several approaches have been proposed for incorporating modality into
inquisitive logic, this chapter adopts the framework of Nygren (2023), who developed a treatment of
free choice inferences within inquisitive logic.
We begin with the alternative reduct of a set of information states A, denoted ALT(.A), which is

its maximal information states under set inclusion. Formally:
ALT(A):={X e A|forallY € A, if X CY then X =Y}
Definition 25 (Possibility Modal). Let M be a model and s be an information state. Then:
M,s =&p iff Ywes, VY € ALTy(p), Y N R(w) # 0

Here, R(w) is the set of worlds accessible from w. This definition requires that for any world w
in the current state s, and for any alternative Y for ¢, there is at least one world accessible from w
where Y is true.

As shown by Nygren (2023), this setup derives the conditional free-choice principle for inquisitive

disjunction.

Definition 26 (Non-subordination relation). Let A and B be sets of information states. A and B

are non-subordinate, written A#B, if and only if:
Vse A, Vte B, sZt andt < s.

Proposition 1 (Conditional Free-Choice Principle). Let M be any model and let v, € Ly be any

formulas. Then:

ALTMm(p)# ALTAM(Y)  implies M = #(p Vb)) — (40 A #9)

Based on the previous discussion, we know that the lexical entry of hdishi or? is that of a pure
inquisitive disjunction. However, empirical data shows that hdishi does not give rise to free choice
inferences.

In contrast, the disjunction huozhé or' can give rise to a free choice inference in modal contexts.

We represent the lexical entry for huozhé or' as follows:
[B&E] = AP ... AP, (P -~V Py)

For example, consider the sentence:
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(1) X St AT LR TR A .

Mr. X can take a car or a boat.

This sentence can be formally represented as ¢!(p \V q), where p is Mr. X takes a car and ¢ is Mr. X
takes a boat. This expression licenses the free choice inference that both options are possible: ¢p A 4q.

However, this empirically observed inference is not logically valid in this setting.

Proposition 2.

¢ (p\WVaq) = A &g

Proof. Consider a model M where w, v, u € W. Suppose state s is {u}, we R(u) and v, u¢ R(u). Let
Vuw(p)=Vy(q)=1, and V,(q)=V,(p)=0. By definition, we have that ALTp(!(p V q)) = {!(p \V q)},
taht is {w,v}. Thus we have {!(p V ¢)} N R(u) = {w}, which means Vt € s, VY € ALTy(!(p Vv
q)), Y NR(t) # 0. By definition, we have M, s = #!(p \V q).

However, M, s [~ 4p A 4q, since by definition, M, s = ép A ¢q iff M,s |= #p and M, s = ¢q. That
means, Vt € s, VY € ALTy(p), YNR(t) #D and Vt € s, VY € ALT)(q), Y N R(t) # 0. But since
ALTy(q) = v, and v¢ R(u). We have that ALTy(q) N R(u) = 0.

Thus we have M, s |= #!(p\V q) but M, s [~ #p A #q. Therefore, ¢!(p \V q) [~ #p A 4q

]

Furthermore, another disjunctive construction in Mandarin, yaome...yaome, as we discussed earlier,
consistently enforces an exhaustive interpretation. This behavior can be modeled by applying a covert

exhaustivity operator, exh®, to the standard classical disjunction.

[BA] = AP.. AP, exh®(/(PL V... \V P,))

As we observed in Chapter 2, the deontic free choice inference persists for ydome. To capture this
formally, the following entailment would need to be valid, where —r represents the exhaustive compo-
nent:

(Desired Entailment) 4#(!(p WV q) A—r) = p A 4g A -1

However, in the current inquisitive system, this desired inference pattern is not valid. The exhaus-

tive permission does not logically guarantee permission for the individual disjuncts.

Proposition 3.
¢((p\V q) A=) = 4D A g N &1

Proof. This follows Proposition 2 trivially. O

Based on the preceding discussion, we conclude that the existing definitions proposed within InqB
currently fall short of fully accounting for the free choice phenomena exhibited by different disjunctive
expressions in Mandarin. Future work may explore ways to extend the framework to account for such

lexical variation.

4.4 BSML with Inquisitve Disjunction

Bilateral State-Based Modal Logic (BSML) wes proposed by Aloni (2022) and Aloni et al. (2024). It
is designed to model the interaction between logic, pragmatics, and linguistic, particularly concerning

phenomena like free choice.
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The language of BSML is defined following

Definition 27 (Language of BSML).

pu=p| L@ (pAe)|(pVe)|dp| NE

where p € Prop. The box operator, Uy , is defined as usual as =O—p.

A model M for the language is a triple (W, R, V'), where:

e W is a non-empty set of possible worlds.

e RC W x W is an accessibility relation.

o V :Prop — P(W) is a valuation function that assigns a set of worlds to each atomic proposi-

tion.

BSML semantics is defined over states, where a state s is a subset of W (s C W), representing an

information state. The system is bilateral, meaning each formula ¢ is assigned both support con-

ditions (M, s = ¢) and rejection conditions (M, s = ¢). These conditions are defined recursively.

Definition 28 (Semantics of BSML).

M,sE=p
M,s=p
M,s =L
M,s= L
M,s =~
M, s = —p
M,slE oAy
M,s= oAy
M,slE oV
M,s= oV
M, s |= Op
M,s= O¢
M,s =0
M,s= Op

— Ywes, weV(p)

— Ywes, wd¢V(p)

— s=1

always holds

M.s=H ¢

M.s k¢

M,sEpand M,s =
Jt,uCsst.s=tUu, M,t= @, M,u=1
Jt,uCsst.s=tUu, M,tlE=@, M,ulE1
M,s= ¢ and M,s = 9

Vw € s, 3t C Rlw] s.t. t #0 and M,t = ¢
Vw € s, M,R[w] = ¢

Vw € s, M,R[w] E ¢

Vw € s, 3t C Rlw] s.t. t #0 and M,t 5 ¢

[ A A O

Note in particular the support condition of (¢ V 1), where the evaluation is split over subteams.

We all it as split disjunction, and it plays a crucial role in explaining the Free Choice phenomenon.

The semantic clauses above define a consequence relation that is equivalent to classical logic. The

non-classical features of BSML arise from the formalization of pragmatic strengthening through the

non-emptiness atom (NE). This operator draws its motivation from the pragmatic assumption that

speakers tend to avoid trivial or empty contributions (a “Neglect-Zero” principle).
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Non-Emptiness Atom (NE):

M,s ENE <« s#0
M,s4NE <= s=10
The NE atom is used to define a pragmatic enrichment function, denoted [ |* , which is
recursively defined as:
[p]t = pANE
(O™ = Oll¢]") ANE for O € {~, 0,00}
[pAy]T = ([P]"AR]T) ANE for A € {A,V}

This enrichment has a non-trivial effect primarily on disjunctions in positive contexts. For an
enriched disjunction [pV]T, a state s must be the union of two non-empty substates, each supporting
an enriched disjunct. This is the core mechanism for deriving Free Choice inferences.

To capture the semantics of questions and certain disjunctive particles, BSML could be extended
to BSMLY with a inquisitive disjunction (V).

Inquisitive Disjunction (\V):

M,sEeWVy <= M,skEgpor M,s =1
M,sHpWVy <<= M,s=ypand M,s=1

Furthermore, to account for the different behaviors of modal verbs, Aloni (2022) define two prop-

erties for the accessibility relation R.

Definition 29. Let M = (W, R, V) be a model and s C W.
1. R is indisputable in (M, s) iff Vw,v € s: Rlw] = R[v].
2. R is state-based in (M, s) iff Vw € s : Rlw] =

These properties allow us to draw a formal distinction between epistemic and deontic modals.

a. Epistemic modals +— R is state-based
b. Deontic modals — R is possibly indisputable

The BSML framework, particularly with pragmatic enrichment, makes precise predictions about
Free Choice (FC) phenomena. Aloni (2022) shows following results in BSML:

Narrow Scope FC: (aV B) ] E Oa A OB
<>a\/0,6’] E Oa A OB (if R is indisputable)
~0(av 8)]T E =0 A 08

—=0O( a\/ﬁ] E Oa A OB

Wide Scope FC:
Dual Prohibition:
Double Negation:

[O(
[
[0
[

4.4.1 Appliction of BSML

BSML provides a robust framework for analyzing the nuanced meanings of different disjunctive and
question particles in languages like Mandarin.
Within BSML, we define the functions discussed in Chapter 1, which are detailed in Table 4.1.
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Function Definition in BSML

INCL INCL(p1,...,pn) i= (p1 V-V pp)

EXCL EXCL(p1,...,pPn) == Viey pi A Ni<icj<n ~(Pi ADj)
ALT ALT(p1,...,pn) :==D1 WV -\ Dy

LIST LIST(p1,.--Pn) = (P1 V- Vpo)V(p1 V- Vpy)
DUAL DUAL(p1,...,ppn) :=(p1 V- -V Dy)

EXH EXHA(p1,...,pn) = exh’(p1 V-V py)

POSS POSS(p) := Op

Table 4.1: Functional Definitions in BSML

Based on BSML, the distinct semantic contributions of Mandarin disjunctives and question parti-

cles can be captured with the following lexical entries, as shown in 4.2.

Lexical Item Lexical Entry

huozhé | or': [B&] = AP,...A\P,. PV ---V P,
hdishi | or?: [[BZ] =AP1...\P,. PL\V ---\V P,
yaome / or?: [BEAR] =APy... AP, exh®(PLV -~V P,)
ma | Q-SFP: [M&] = AP. P\ =P

Table 4.2: Lexical Entries for Mandarin Disjunctions and Question Particle in BSML

In the Bilateral State-based Modal Logic (BSML) framework, the Free Choice (FC) properties
of different Mandarin disjunctives can be precisely characterized. The following outlines the distinct
behaviors of B huozhé, JE hdishi, and B2, yaome when embedded under a possibility modal ().

The operator [-]* denotes pragmatic enrichment.

A (huozhd) / or!

Based on the preceding analysis, within the BSML framework, huozhé can be treated as a split
disjunction, denoted as V. This approach correctly derives the narrow scope free choice inference,

which is consistent with the collected data.

Fact 1. [O(pV q)]T E Op A Qg

&2 (haishi) / or?

As a marker for alternative questions, hdish? blocks the Free Choice inference. The inquisitive disjunc-

tion does not permit distribution of the possibility modal.

Fact 2. [O(p WV ¢)]T £ Op A Oq
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2 (yaome) / or?

Following the preceding discussion, we argue that ydome always triggers an exhaustive (EXHA) function.
We adopt the definition of the contextual exhaustivity operator, exh®, from Chapter 4. Based on this,

we have:

EXH(p1,...,pn) :=exh(p1 V-V pp)
=(p1 V- Vpn) AT,

where I'; is the set of contextually salient alternatives.

This construction licenses a stronger, exhaustive version of Free Choice, entailing not only the
possibility of each disjunct but also the possibility that any other relevant alternative is false. This is

illustrated by the following entailment:

Fact 3. [O((pV @) A—r)]T EOpAOgA O

In summary, BSML provides a robust account of the distinct semantic behaviors of Mandarin
disjunctive particles. Analyzing hdishi as an interrogative particle points to future research: developing

a more comprehensive interpretation for interrogative sentence in conversation.
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Chapter 5
Open Questions

This chapter moves from established analyses to open questions, providing new data to motivate
future research. First we explore a range of disjunctive structures in Mandarin. Then we examine
the distinct behavior of various Mandarin disjunctions in Classical Chinese. Finally, we highlight the
complex distribution of negation (such as bd and méi) with various conjunctions, identifying their

interaction with modality and quantification as a rich field for future analysis.

5.1 Disjunction

5.1.1 Negative free choice

Negative Free Choice (NFC) is a linguistic phenomenon where a sentence with a negated necessity
modal combined with a conjunction takes on a specific meaning. For example, “It is not required that
you do A and B” means -O(a A B). However, it often gives rise to the NFC inference, which is
—Oa A =03, that is “You are not required to do A, and you are not required to do B”.

In Mandarin, whether this inference is available depends crucially on the choice of conjunction.

Let’s examine how different conjunctions in Mandarin interact with negation and modality -

(110) méi ydbu yaoqid ni cht ping gu6 bing qié¢ ch1  jazi
25 Rk R e FER JHH K T
not required you eat apple and! eat orange

“It is not required that you eat the apple and eat the orange.”

Inference Test:
-O(a A B) ~ =Oa A =08 = No

(111) méi yéu yaoqit ni chi ping gu6 hé ju zi
BH kR o ER M T
not required you eat apple and orange

“It is not required that you eat the apple and the orange.”

Inference Test:
—O(a A B) ~ —Oa A-08 = ? Yes
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(112)  méi ydu yaoqii ni ba  ping gu6 hé juzi  chile
2] -0 I S PR M T KT
not required you (take) apple and orange eat

“It is not required that you eat the apple and the orange.”

Inference Test:
-O(a A B) ~ -OaA-08 = ?No

5.1.2 Hurford’s Constraint

Hurford’s Constraint posits that a disjunction of the form A or B is pragmatically infelicitous when
one disjunct entails the other (i.e., if A — B or B — A). For instance, the sentence “She was born
in Paris or in France” sounds odd because “being born in Paris” entails “being born in France,”

rendering the second disjunct redundant. Nevertheless, this constraint may be violated under specific

circumstances.

(113)  wo men xuyao yiming laizi Hélan huozhé Ouzhou de xuésheng
A E= —% kA faj== E'%5 RN 1 S
we need one from the Netherlands or! Europe MOD  student

“We need a student from the Netherlands or Europe.”

In (113), it is acceptable here, possibly due to pragmatic factors such as speaker emphasis.

The word order is critical. But focus markers or modal elements can help shift the emphasis:

(114)  zui hdo chuan heise huozhé shense yifa
b 7 OB WH R KAk
best wear black or! dark-colored clothes

“Tt’s best to wear black or dark clothes.”

(115)  chuan shense huozhé heise  yifi  zui hao
7 ) BE B KR b
wear dark-colored or! black clothes best

“Wearing dark or black clothes is best.”

5.1.3 FEither...or vs. Not... Then

Mandarin Chinese employs several correlative constructions to express Not.. Then, among the most
notable are the structures fei..ji (3E..B) and bushi..jiushi (/2. 5L/2) . These expressions bear an
intuitive resemblance to disjunction either..or like yaome..yaome (B 2224). As we will see in the
following examples, these two forms are often intuitively equivalent in their interpretation, conveying
an exhaustive choice between two alternatives.

Mandarin Chinese uses several correlative constructions to express the meaning of ‘either...or".
The structures fei..ji and bushi...jiushi are prime examples. Intuitively, examples (116), (117), and

(118) are equivalent in their interpretation:
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(116) fei fu ji gul
FEF M B

not rich then noble

“Either rich or noble.”

(117)  bushi  youqidn  jitt shi  you quén
By Ak e A
not have money then  have power

“Either rich or powerful.”

(118) yaome  yougidn  yaome you quin

LN B L7/ A
3 have money or3 have power

or
“Either rich or powerful.”

5.1.4 Special Cases of yao me
In certain cases, yao me seems to introduce a focused expression rather than a disjunction:

(119)  yao me shuo dazirdn shi zui wéida de yishujia
B W ORBR 2 & R ZRK
3 say nature be most great artist

or
“No wonder that nature is the greatest artist.”

The phrase ydo me shuo (“or say”) introduces a kind of rhetorical move rather than disjunction.

5.1.5 Conditional sentence
Different disjunctions behave differently in conditional sentences. Consider the following examples.

woO hul hén kaixin
E S =Y IESARIIN
I will be very happy

(120) anna huozhé jian lai,
T wE WK

Anna or! Jane come,

“I will be very happy if Anna or Jane comes.”

anna haishi jian 14i, w0 dou hui hén kaixin
7 R W oK, PERRARTD
Anna or? Jane come, I all will be very happy

“Whether Anna or Jane comes, I will be very happy.”

(121)
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(122) yaome anna lii, yaome jian 14i, wo cai hui kaixin

Ro wE Ok, Ba faisk, X AL
or? Anna come, or3 Jane comes, only then will I be happy

“Either Anna comes or Jane comes, only then will I be happy.”

Based on the previous discussion, we know that ydome..ydome or® is consistently implies the
exclusion of unmentioned alternatives. Consequently, sentence (122) means that I will be happy only
if Anna or Jane comes. In contrast, sentence (120) does not have this reading. However, sentence
(121) also seems to carry an exhaustive implication, which requires further evidence and can be left

for future research.

5.2 Classical Chinese

One of the characteristics of Classical Chinese is its flexibility. Through a process known as conversion
or zero derivation, a word may shift from one grammatical category to another—such as from noun
to verb, or verb to adjective—based solely on its syntactic position and contextual function.

For example, the word B{ huo can function as an indefinite pronoun meaning someone, a modal
adverb meaning perhaps, or a temporal adverb meaning sometimes.

This multifunctionality is made possible by the absence of overt morphological marking, requiring
interpretation through contextual disambiguation. Such features not only reflect the highly economical
nature of Classical Chinese grammar but also pose unique challenges for modern linguistic analysis

and translation.

5.2.1 huo

The modern disjunction huodzhé is composed of two morphemes huo and zhé. The morpheme zhé
historically functioned as a nominalizer particle, often indicating the presence of an entity (person,
thing, event, etc.)

The particle huo alone was polysemous, with at least three distinct yet related uses:

Epistemic Possibility (maybe ): expressing uncertainty about a proposition.
Indefinite Subject (someone): introducing an unspecified individual.

Enumerative Disjunction (some..some): listing multiple alternative cases or actions.

Semantic Ambiguity In some contexts, huo may exhibit semantic ambiguity, simultaneously ac-
tivating more than one of its possible interpretations, which are subject to translation choices.
A well-known illustration comes from the Mencius (#1¥), in a passage where Mengzi responds to

King Hui:

Mengzi replied: “Since Your Majesty is fond of warfare, allow me to make an analogy with
battle. When the war drums beat and the weapons clash, some soldiers throw down their
armor and flee. Some stop after running a hundred paces, while others stop after fifty. Yet

those who ran only fifty steps mock those who ran a hundred—is that appropriate?”

King Hui said: “Certainly not. They both fled—the only difference is how far.”
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(Adapted from Mencius, Liang Hui Wang I {& T #HEFE L) )

(123)  huo bai bit érhou  zhi, hud wiishibu érhou zhi
L4 B miE ik, B mt¥ mE ik

or' hundred steps then stop, or! fifty steps then stop

“(Some) stopped after retreating a hundred steps, (others) after fifty.”

This sentence is typically interpreted as an enumeration of soldiers who fled to different extents.
While the English gloss uses “some...others,” one could also interpret this as “maybe some..maybe
some,” especially if emphasizing the possibility rather than exhaustiveness of alternatives.

In certain contexts, huo can convey a meaning that akin to “sometimes..sometimes”. This raises
intriguing questions regarding the semantics of disjunction and existential quantification, especially
in Inquisitive Semantics. Notably, in Inquisitive Logic, the existential quantifier (3) is inquisitive in
much the same way as the inquisitive disjunction operator (\). That is, both introduce alternatives
in a way that supports the resolution of issues rather than merely asserting truth conditions.

This suggests a potentially deeper connection between existential quantification and disjunction.
8% huo thus provides a compelling empirical point of departure for exploring how semantic operators
encode inquisitiveness. This pattern of inquisitiveness invites further cross-linguistic investigation, as
a deeper understanding of the phenomenon may contribute to our broader knowledge of disjunctive

strategies in natural language.

5.2.2 Hadishi

Classical Chinese does not typically use lexicalized disjunctive markers in alternative questions.
Instead, such questions are generally formed through syntactic means, often marked by uncertainty

and finalized with sentence-final particles that signal interrogativity.

5.2.3 Yaome

The component ydo () in modern yaome or® has a range of meanings in Classical Chinese, including;

P2 ydoshi): conditional meaning —if, in case.

B zidngyao:  volitional meaning —want, intend.

TE ruyado: necessity or obligation —must, need.

EHE zhongydo:  emphasis on importance —essential, significant.

B yaoxié: coercive force —coerce, threaten.

AR pinkin: scarcity or lack —be poor, impoverished.

These historical meanings suggest that the semantics of ydo are deeply rooted in notions of con-

dition, necessity, and desire—features that align with the exhaustive interpretation of alternatives

expressed by modern yaome.

(124) FMN=AFREASE, GHAY, B4 (yaome) —EFZIE, B2 (yhome) —EANHIE,
—XlEfe CRATHE)
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“The three of us..share in blessings and endure hardships together. Either® we all get permanent status,
or? none of us do.”

—Liu Xinglong, Tianzingzhe

This example underscores a sense of group solidarity and mutually exclusive outcomes, reinforcing

the exhaustive interpretation of yaome.

5.3 Conjunction

Mandarin has a range of conjunction expressions, including 3 H. bingqi¢, MiH. érqie, 1 hé, and 1 yé,

among others. In follows, I outline three representative types of conjunctions in Mandarin.

« and! binggié: Used to coordinate verb phrases or clauses, often with emphatic force.
« and? yé&: Used to coordinate parallel predicates; typically restricted to verbs or verb phrases.

« and? hé: Used to coordinate noun phrases or entities.

Consider the following examples .

HEIINIERTI

Drink coffee and tea (as a combined item)
D(cAt) (and?)

HEIINIERTINE) 25

Drink coffee and drink tea (separate events)
D(c) A D(t) (and?)

NESMMILIE ey 2%
Drink coffee and drink tea
D(c) N D(t) (and?)

NEIINIEF HLIg 2%
Drink coffee and drink tea
D(c) N D(t) (and?)

Without modal verbs, Type and! and and? are nearly indistinguishable. But when modals are

present, the differences become prominent.

Examples:

BT LARAE, I HATUEREAE,
We can go to the bookstore, and' (in addition) to the library.
OG(a) N OG(a A D) (and?!)
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PFATAILAR G, Al AREHE,

We can go to the bookstore, and® can go to the library.

OG(a) N OG(b) (and?)
BATATLAR [ )EFIEF3TE]

We can go to [ the bookstore and® the library |.

OG(a N D) (and?)

AT AR B EFATTARE HTE, !
We can go to the bookstore and® we can go to the library.

0G(a) & OG(b) (and?)

In testing for Free Choice (FC) inferences, we observe that the proposition 0aAQ 3 can be expressed
in Mandarin Chinese in several ways. The choice of conjunction yields different semantic nuances and,
consequently, different results in our tests.

The case of yé and’

(125) women  kénéng qu gongyudn  yé kénéng qu bdéwuguan
Al AlgE R N th AlRE X EWE
we probably go park and? probably go museum
“We might go to the park, and might go to the museum.”

The data concerning ¢(a V 3) was introduced in Chapter 2. Here, (125) represents Qa A Of3.
Test:O(a V ) ~ Qa A OB
huozhé or'  Yes

yaome o3  No

Deontic modal:

126 women kéyl qu gong yuan yé ké yi qu bd wu guan

( y gong y y g
M1 Al E NG| oAbl E e
we can  go park and? can go museum

“We can go to the park, and can go to the museum.”
Test:O(a V ) ~ Qa A OB

huozhé ot Yes

yaome or®  No

!This sentence is particularly unusual, as is not adequately captured by classical logic. The reason is that the utterance
does not seem to be concerned with truth values; rather, it functions as a mere act of combination.
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The case of bingqié and'

(127)  women kéyi qu gongyudn bingqgié kéyi qu bdéwuguan
&1 A R N JFH AL X EYE
we can  go park and’ can go  museum

“We can go to the park and the museum.”
Test:O(a V ) ~ Ga A OB
huozhé or'  No
yaome o3  No
Deontic modal:
(128) women kéyi qu gong yuan bing qié kéyi qu bd wl guin
AT AL R N JEH Al & EEZ/LiE

we can  go park and can  go museum

“We can go to the park, and can go to the museum.”

Test:O(a V ) ~ Qa A QS

huozhé ort  No
yaome or®  No

The case of binggié and ' + yé and ?

(129) wo men ké néng qu gong yudn bing qié¢ yé ké néng qu bd wl gudn
A1 AlgE R N JFH th AEE &K e
we probably go park and! and? probably go museum
“We might go to the park, and also might go to the museum.”

Test:O(a V B) ~ Qa A OB

huozhé ort 7 7 Yes

yaome or>  No

The case of hé and®

(130)  wo men kénéng qu gong yudn  hé ké néng qu bd wu guan
A AlgE K N l ARE R EYE
we probably go park and® probably go museum
“We might go to the park, and might go to the museum.”

68



This sentence is grammatically correct, but it appears to be non-truth-conditional. It is analogous

to a bare phrase like “coffee and milk,” which can only be assigned a truth value within the dynamic

context of a conversation.
(131) demonstrates the usage of hé and 3:
(131) women kénéng qu gongyuin hé  bd wu guin
Al Alge & N il LEZLeE
we probably go park and? museum

“We might go to the park and the museum.”

5.4 Negation

Mandarin also has a variety of negation expressions, each with distinct syntactic and semantic roles.

We can classifie them as follows:

Type not': 1 bz, used to negate present, habitual actions, states, or future intentions.
Type not?: %H méiyou, used for past events or to deny existence. (? weak negation)

Type not3: Hll bié, used in prohibition (negative imperatives).

Examples:

Li: “URAE(E A5G 27

“Do you believe what he said?’
Wang: “FRAMHE, ”

“I don’t believe it.”

I believe what he said is a lie. (not!)

Wang: “FRiHE, ”
“I didn’t believe it.”

But it doesn’t imply that I think what he said is a lie. T might be indifferent. (not?)
Li: “BIAE{EA, ”

“Don’t believe him!”’ (not?)
Li: “URBIAE(S MR,

“You, don’t believe him!” (not?)
Li: “# A E 0, ”

“#I don’t believe him.” (*ungrammatical)

This chapter has outlined several unresolved issues concerning disjunction, conjunction, and nega-
tion in Mandarin, highlighting key empirical patterns and theoretical challenges. The data and obser-

vations presented here open up productive avenues for future research.
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Chapter 6

Conclusion

This thesis proposes a novel functional classification of disjunctive expressions in Mandarin Chinese
by integrating empirical observations with formal frameworks. It identifies seven functions, organizing
them into core, associated, and off-map types. Empirical investigation further revealed the distinct
semantic profiles of the three Mandarin disjunctives, huozhe, hdishi, and ydome, particularly in inter-
rogative structures and under negation. Formally, the study showed that inquisitive logic provides
an effective account of Mandarin interrogative disjunction. Its limitations in deriving Free Choice
inferences motivate the application of Bilateral State-based Modal Logic (BSML), which succeeds in
capturing Mandarin Free Choice inferences.

It should be recognized that this thesis has certain limitations. While it provides a lot of data
and tests regarding the behavior of disjunction, some inferences rely on introspective judgments and
require more robust, empirical validation. Furthermore, the study does not offer in-depth theoretical
explanations for all the observed patterns or engage with broader philosophical implications. These
aspects, alongside promising connections with syntactic and pragmatic research, remain opportunities
for further investigation.

Additionally, given that disjunction constitutes a broad and complex domain, neither IngB nor
BSML currently offers a complete account of all related phenomena. However, this is not a definitive
shortcoming but rather an invitation for further development of these systems. Promising directions
include extending the frameworks to handle negation and conjunction more comprehensively, as well
as deepening the inquiry into the interaction between disjunction and existential quantification in
IngB. Although these aspects lie beyond the scope of the present study, they represent fertile ground
for future research.

Overall, this thesis attempts to move beyond the classical truth-functional view of disjunction.
By integrating detailed linguistic data with formal modeling, it aims to foreground a set of semantic
distinctions that are often obscured in standard logical treatments. The proposed functional map and
the accompanying analyses, we hope, can provide a conceptual and methodological foundation for
future inquiry—not only into Mandarin disjunction, but also into the general architecture of logical

meaning in natural language.
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