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Abstract

The object of this dissertation is to identify the commitments communicated by assertions using epistemic
may/might and must, and to explain how those commitments are different from one another, how they are alike, and
how they are affected by and help shape the surrounding discourse. The proposal within consists of an account of
how the semantics of epistemic modal propositions (Kratzer, 1977, 1981, 1991, 2012) interact with the assumptions
contained in the common ground (Stalnaker, 1973, 1978, 1996, 2002) at the time of utterance, as mediated by the
Cooperative Principle (Grice, 1989).

I show that the propositional content of modal assertions is systematically constrained, in terms of the modal
base, by quantity demands. Factoring in the quantity demand results in modal assertions adding more to the common
ground than would be predicted based on their truth conditional content alone. This has implications for many key
areas in the literature on epistemic modals, including empirically adequate truth conditions, differentiating between
subjectivity and objectivity, agreement and dissent facts, embeddability facts, and proffering speech act effects.

According to possible worlds semantics of epistemic modals, epistemic modals denote that their embedded
proposition (called the prejacent) is possible or necessary relative to Speaker's knowledge. According to the
Stalnakerian model of assertion, an assertion is a proposal to add the truth conditional content of the asserted
proposition to the common ground. As such, accepting an assertion of a modal proposition should result in "the
prejacent is possible/necessary according to Speaker's knowledge" being added to the common ground. This should
not result in any change in commitment toward the prejacent by other discourse participants. However, this is not

what actually happens.

(1)There's a knock at the door, "That may/must be Bob." -- "I see. ?I doubt it."

Hearer indicates that she accepts Speaker's assertion by uttering "I see.” Then, given that she has not gained
new knowledge between uttering the two sentences, she contradicts herself by asserting that the prejacent is doubtful

(May can sometimes express doubt, especially when pronounced with marked intonation. We are not concerned with
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that reading at the present time.) That is, empirically, what is taken to be added to the common ground by accepting

a modal assertion is more than just "the prejacent is necessary/possible according to Speaker's knowledge". It is taken

to change the prejacent's status relative to the acceptor's knowledge, contrary to the theoretical expectations.

In general, an assertion can be taken as a public commitment by Speaker to the content of the asserted
proposition which, by virtue of having being publicized, will prompt Hearer to also commit to it. Since we perceive
that Hearer's accepting Speaker's assertion changes Hearer's own beliefs regarding the prejacent, we must be
interpreting Speaker's assertion as a commitment to more than just the prejacent's status relative to his own internal

knowledge. What is Speaker committing himself to by uttering a modal assertion?

An investigation of this question can start by identifying the similarities and differences of modal assertions
with non-modal assertions and questions. According to standard possible worlds semantics, necessity operators
like must, when interpreted in their epistemic sense, express that the prejacent is the only possibility given what
Speaker knows. This would entail that Speaker knows that the prejacent is true. In following, must can be compared
with non-modal assertions, which denote that the asserted proposition is true.

Possibility operators like may/might, in their epistemic sense, express that the prejacent may be either true
of false according to what Speaker knows. In following, may/might can be notionally compared with polar
questions, which also express that Speaker does not know if the proposition under question is true or false. However,
neither of the above two comparisons adequately captures what Speaker commits himself to by virtue of may/might

or must assertions.

(2) Question: Did John leave already? No, he didn't.
(3) Possibility assertion: John may have left already. ' No, he didn't.
(4) Necessity assertion: John must have left already. 11 No, he didn't.
(5) Non-modal assertion: John left already. 111 No, he didn't.

In (2)-(5), a rejection of the uttered proposition by Hearer is increasingly confrontational, indicated by the
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number of exclamation marks. There seems to be a gradient of strength of commitment toward "John left already",
where questions express ho commitment to either truth or falsity and non-modal assertions express commitment to
truth. The perceived strength gradient among (2)-(5) suggests that, unlike questions, may/might and must express
some positive commitment by Speaker to "John left already", but that unlike non-modal assertions, one which is not

to its truth. What can Speaker be committed to if not to the truth of the proposition?

Kratzer proposed a "human" modality semantics, in part to account for the difference between (4) and (5).
Within this framework, epistemic may/might denote "'stereotypical” possibility. A sterectypically possible proposition
is more than just epistemically possible, it is an epistemically possible "normal state of affairs." Meanwhile, must
denotes "stereotypical necessity," which means that the prejacent is the only epistemically possible "normal state of
affairs." Under Kratzer's proposal, we might suppose that the commitment expressed by epistemic modality
assertions is toward the stereotypical possibility/necessity of the prejacent. This works well for necessity but runs
into problems with possibility.

Suppose that "John left" is a normal state of affairs if John has other plans, but "John did not leave™ is a normal
state of affairs if there is a girl he likes at the party. In order to truthfully utter (4), Speaker must know that John has
other plans and cannot know that there is a girl John likes at the party (in reality, there may or may not be one). In
general terms, Hearer can deduce that Speaker has positive evidence for the prejacent, and that he believes that there
is not any positive evidence for the complement of the prejacent. This does not entail a commitment to the prejacent
being true but is nonetheless a positive commitment toward it. However, the question remains why Hearer's

accepting that there is positive evidence for the prejacent and not for the prejacent's complement according to

Speaker's knowledge should translate to a commitment by Hearer to the prejacent.

There is anadditional hurdle for (3). Our semantics does not require even any positive evidence. The only way
for (3) to be false, given that Speaker does not know that the prejacent is false, would be if "John did not leave" were
humanly necessary. This means that Speaker can truthfully utter (3) as long as he doesn't know whether there's a girl
at the party that John is interested in. In general terms, the only thing Hearer can deduce semantically from a true

human possibility proposition is that Speaker does not know anything that contradicts the prejacent being a normal
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state of affairs (e.g. there being a girl John is interested in at the party).

Since semantically all that is required to utter may is a lack of knowledge, there appears to be no reason why
Speaker would have to be interpreted as having a positive commitment toward the prejacent by uttering a may
assertion, and so human modality does not offer an explanation for why possibility assertions should express a
stronger commitment than polar questions. For possibility, even before pursuing the question of how to translate
Speaker's commitment to Hearer's commitment, we have the problem of finding a commitment by Speaker at all.

Both the question of what commitments of Speaker are expressed by modal assertions, and of how
commitments to a prejacent based on the contents of Speaker's knowledge can translate to commitments to the
prejacent by Hearer in the common ground can be answered by factoring in the quantity demand. | propose that

based on Hearer's expectation as per the Cooperative Principle that Speaker is trying to update the common ground,

Hearer can derive non-modal pragmatic presuppositions, i.e. non-modal propositional beliefs to which she takes

Speaker to be committed, based on the denotation of the modal forms he uses.

The process of derivation of pragmatic presuppositions is dependent on the state of the common ground. In
order to make an assertion in accordance with the quantity maxim, Speaker must believe he is contributing to the
common ground. If the common ground entails only that a proposition may or may not be true, a human modality
assertion can add that there is positive evidence for it. Since Hearer expects Speaker to obey the quantity maxim, she
expects that Speaker, since he has made a modal assertion, believes he has positive evidence.

For human necessity, this expectation results in his modal commitments regarding his knowledge being taken
to be non-modal commitments regarding the actual world by virtue of the Cooperative Principle. Meanwhile,
possibility propositions only require a lack of knowledge to be true, but since possibility assertions have to update
the common ground, Hearer assumes that Speaker would not assert a human possibility if he did not have positive
evidence for the prejacent. If Hearer takes an assertion as indicative of Speaker having such positive evidence and
accepts it, she will be committed to the belief that it exists in the common ground. Thus, human modality semantics
as constrained by the quantity maxim allows an explanation of the positive commitment Speaker expresses by modal

assertions and of how Speaker's commitments can translate to common ground commitments.
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A necessity assertion commits Speaker to believing there is positive evidence for the prejacent but not for the
prejacent's complement. That is, it produces two non-modal pragmatic presuppositions which are taken as
commitments by Speaker. A possibility assertion only commits Speaker to believing there is positive evidence for
the prejacent, but leaves him uncommitted to the prejacent's complement. That is, it too produces a non-modal
pragmatic presupposition which is taken to be a commitment by Speaker, but it also produces a non-committal
pragmatic presupposition.

The two pragmatic presuppositions produced by modal assertions, one regarding the prejacent and one
regarding the prejacent's complement, raise what | call "modal issues" in discourse. A modal issue can be taken as a
proposal to narrow down the possible "possibility configurations™ for a given proposition with respect to the common
ground. By human modality semantics, a proposition and its complement can both be stereotypically possible (e.g.
John's having left already may be stereotypically possible because he has other plans at the same time as it is
astereotypically possible because there's a girl he's interested in at the party). This allows for five different possibility
configurations in which a proposition and its complement can be: [1] Pimpossible & —1Pepinecessarys [2] Pepinecessary &
“Pimpossible; [3] Pastereopossible & —1Pstereo.necessary, [4] Ptereo.necessary & —1Pastereo.possible, [D] Ptereo.possible & Pstereo possible-
Possibility configurations can be narrowed down through exchange of related beliefs by discourse participants as to
whether there is positive evidence for the prejacent and for the prejacent's complement, or, if their knowledge allows,
by whether they are epistemically necessary (entailing truth) or impossible (entailing falsity).

In this way, epistemic modals enable individuals to refine the common ground with respect to a proposition of
interest through a systematic discourse process even when no participant of the discourse event possesses the
knowledge necessary to determine whether that proposition is true or false. The making of and the interpreting of epistemic
modal assertions are tripartite processes in which semantics, the common ground and the Cooperative Principle all play
distinct but integrated roles. An adequate accounting of such a process can only be achieved through an understanding of

the interface between all three components.

<Keywords> epistemic modality, quantity maxim, common ground, stereotypical ordering source, possibility
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55 5 (Abstract)

A5G LD BB TRERRAOIEBIEI T H 5 may/might O must (IC XA SWHMEET Sy P AU b
ERFEL, £DAIy FAY FREDRIZBWTRRDDN, EDORIZBWNTHEET 200, 720l
BOBFEC L - TED LS A= F, HKEEITERICED XD ITET 200 EHNTL2LTH
Do ARFSTEHENDIREIT, FFERFCIBW T, Wil (Cooperative Principle, LAFE CP) (Grice,
1989) (23 L, FRakAY 70— & /LA O B MR B (Kratzer, 1977, 1981, 1991, 2012) A3 L@ D 11

(common ground, LAKE CG) (Stalnaker, 1973,1978,1996,2002)iC & £ D BV —7 L YD X 5 7oA HEAE
Mzd2DNOFBAZABT- LD TH S,

= VEHOMBEANFIL, CP ORAMELRIZ LD E—H )b« XR—2 %KM L CREINCHIHI S 2
ZEaRd, BIESREEBE T L L& o T BHEFOZTTHESND LV £ < OFHRALBD
FRRTIND D Z ENTREND Z LD, THUL, BB BREEFORE, T4 LS
DEBNE L BBIEOX, E—XAERIKTT DM E FORE - RAEICET 2 HE, T2 /LN
EDLHRBRICBOTHMIATN D 200809 Z LSBT HE, HRET D) L0 R TA0M
FAZAE . FRRRAIE XY T 4 KD L2 < OID AT L > TR E 52 5,

FIRETE SRR GR 2 O o EGR T, SRR — 2 L LI HLDIA E - Ag(LAR% prejacent & I
S)DEE L FOFERIZE UCHRE « MR TH D Z L 2 BT 5, Stalnaker =W (assertion) DE 7 /LT
X, SPNEEH SN EHEHHMNE Z BOFRITINZ 2720 DIRETH D, TDH, E
— X NVOMBEOENEZAND Z E0S Tprejacent 23558 L FOHGRIZEI L CTAMGE - MR TH D] Z &M
CG T2 Z LIk 21T T TH D, E/o. KEEDOMDBINZE D prejacent (kT 53y AL

MZBDL A ZLIITIFE L2WVETTHD, LnL, EBRICBWTIEZE 2 13725720,

(1)There's a knock at the door, "That may/must be Bob." -- "I see. ?I doubt it."

& ik Isee ZHahT D EICL o CREL TFOMEEZAND Z L2 AT 5D, RIZ, OO %

FEEET DRNTHT LR ZS T2 E2E L, prejacent e LNV E W) Z LA ERTH &
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ICE->THRBEHEFELTLED (M, FHIHAERA > bRr— 3 VOBEEIZ may [3EE& 2 KT Z
EbbD, T TIEHEOMHUIBILOXRTIERY), 2F D | RERIOIZIE, E—FALSHOZ T AN
(LT CGITbD EHZBNTWDDIE Tprejacent 2555 LFOEERIZEI L CHBE « MK TH 5 |
T TEZRNE NS ZETHhH D, BRmpREIT K LT, =T ANTZARANDHFRIZES T % prejacent D
AT =B ACHERERITLIZ LA DN TVDHDTH D,

—fRICIE, BT, EHSNAEONRISET ARy AV M ThHY, AFINHF
FIZED, HEFCHTONRTH LTIy MFLZE2RTHEOTHLEN D XHITIRAD T L
MTED, Fxld FELFOE—XAEHOZITANPEEFASGOE Y — 7106 2% KT L i
A TCWHLHEEREE2 DL, FELTFOENE, BOOFFKIZEIT 5 prejacent DKM « FIREMELIS O B
FLELAI Y PAVPELTWAMIRL TS EBx NS, £ZTEENIEMT =410

AT ENT L LICE o TGEELFRIHMMIH LTIy b2 L TWLDEAL I E NI T EThHD,

ZOMWEIBTES D HIEO—>2 & LT, MRS L IFT—F N EMNCEBIT 5T — 4V ET L O
LR FE R, ZRFET D 2 T b5, RERZRATRE AR O BRIV T, must D & 5 72
WSR2 R 13, R 7RIV TR, GELFAET S TV D Z LB LT prejacent H3ME—
DORREMETH D Z LA FT LS5, T, FE LT prejacent NETHHLZ 2> TNDH I L%
BETD, (€oT, musti, SHISNAENETHDL Z LA BT DIEE—F VSR L —RERIL
o,

May/might @ X 9 722 lREME 2 2T 71X, R EIRICIW T, GELFRH-> T D Z &2
LT prejacent NETHHBTHIEV G5 Z L &2FKT, 1> T, may/might iX, FEFERMbI TS
BPRETHLMETHLMEFNHIRN T & 2RI E — P L T, Linl, Zhb ™
FLOBERLSIZ X~ T 5 LFE may/might & must #0952 LIk~ Ta vy FFHREN D £<

HHABND EITE R,

(2) B&RY : Did John leave already? No, he didn't.

(3) FIRBEDE : John may have left already. I No, he didn't.
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(4) VDS - John must have left already. 1 No, he didn't.

() FEE—FNLDEH : John left alreadly. 111 No, he didn't.

EFED 45O B IZHWT, RERF O TRIL SN TV DY 1T, FEE S NI 578
TERB PSRNV EA I LTS, BFSUIETH L Z LI LTHETHLZ LT L Tha Iy
MAV FERST, FE—FNVOMEITETHLZ LITHTHaIy hAV MERTEND LI,
Johnleftalready (Zx%f4 522 v h AL hD, BMEDEBRITEVRSHD LI TH D, (2~(B)DF TRk
SHD(3). (AMEERHISCE D 38V T, may/might & must (% John leftalready (2%} LTl & 2 D ERI 72
Ay MAV PRI EDNLD, FE—FNAOERLIVH DT, ATHHZ E~DaI v F A

YR ERIRWEWD ZEbbnnd, £ TAELLEMIT MENETHD Z L LSMIEE L FIF I

(KL TAIy FTEDHDEHIN] LNH T ETHD,

Kratzer 1Z, (4)& G)DENEHATSH Z L 2E8ED 15L& LT, Af(human)T# U 7 1 OEMWR %
2B LT\ D, Z OFSMETIE, 583%0 may/might <01 EHER) 72 (stereotypical) RIREME | & 297, May/might
D3R TEEUERY 72 rTREME ) 1238V T prejacent 23F8akAOIZ ATREZR 71T Tra < TRERRANIZ RTRE) » DREYERY
R0 ATE ] THDH, —J7. must 1 ZME— ORI ATEENOREHER AR W ITE THDH Z L A ERT D

MEAER 72 RME ] 2T, Kratzer DIRE T H1E, BT —2 L OSIC L > TSNS 2 R
v kA2 i prejacent OFEHEATRENE « MIRMEICH T2 LD THD LIETE D, ZHUIMRIEDS
E1E D ES WL, ATREEOS AT E L 2,

RO L ZAET D« ¥ a VIO TIEDNH H%5EIT John left SMEEHERZRATREMETH Y | =T «
— TR > T D EMERN B AT John did not leave 2MEHER )72 AIREMECTH D, ()EETH HE
ELTHGET D720, FlLFIELY a SO TENR DD Z L 2H > TWDRENRH Y | #ilY =
UINRUZ T2 o TWAZMENRND Z & B H > TIWT ey (8, FHEE L TENTHW RS THRYY),
—IIZIE, B E R AMIAREO SHOMBNE D BIFNTE 2D1%, 5 LTI prejacent (23175
HERRAHIL A > T Y | prejacent DXFE TR 2 EERZRFHLA RN EE LTS LD Z &

Thb, T LD prejacent NETHDHZ LIZxidT DIy b AL M TIERVR, HEN/RaI v A
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YR THDHZEIIEDITR, L, ZOHETH, 15 L FOHEERIC K > T prejacent (Zx3 2%

HERRRELA Y | prejacent DX 8 U3 L HEMIRFEIA RV Z L 2% AND Z L& F

D, prejacent [IZkIFH I v b AL MIIHA SN DITRER2D0 ] &0 ) EBERINE S,

SHIT, GUZFR L TIHERM L TV 2 BEMGRITH E SR A ZER LW & W O BYED & 5, (3)0M%
ThoHDIL, 5 LFD prejacent MAETHDH Z & ZH B2V RD (ZFUTIX, John did not leave 75 AHY
ICWIRTH DHEDHTH D, DFV | 5 LFIL John BPXUT/2 2> TWDLMENRND Z & 255720 R
WETHLMEL LTRNEFETE L2OTHD, AT, BETHD ANTREMEDOSH LRI E F
DNEFLSAF IS TR TE 2 D1, &5 LT prejacent 2MEHER) 2R VITE THDH Z & EFJETD
ik (ZOHE. ¥ a URKUITR S TR /S—T f =1V DR ZRfo Thignend 2 &
DHTH D,

ZOX DI, BEEM L, my DF—Z AR THHMmEE LTI D720 D+ 5E035E
LFOHFRDOKATTH Y . may DS prejacent |26 L THERR 2 I v AV M EEE LAWTT
ThD, 1>T. ANIEF YT 4 THREMEOSHAMBIERERMSCL Y B =a Iy b A M aRTHH
ZRRIELZR2NDTH D, FREMEICIWT, FELFOa Iy P AV FZMEFOI Iy AL FEH
SHELHNZ, FLFOaAIy AV FOFHELZRET DiBNH D DT D,

BEOEREZFIIAND Z LT, T—FNOERCL>TEHLFOLDL I = Iy bAY MR
EINDD, FEE LTS prejacent 2k D52 v h AV R CG IZBWTHE T
prejacent (2T 52X v F A Y MIHEH SNAHHAN ED L 52D E NS OOV E HIZ

FRRTEZ D, GEL PN CGCEFH LI ELTWVD EWV S CPIZES S HE FoOHMFICE Y, X R

i LENME T 5 T NEAOFRICIES & T — 2O liminide EIb, FLFNA=I v b

LTS & LTHEFICE>THERA BN TV DIFE—F N Ofid) BSHIHTE S Z L2 RET D,

FEH R 72RO HIEEEIL CG DIRREITIKILT 5, EOHRAIZHEEF Lo OSSP AT 5 720121,
SELFRITASDOMED CC ICHMRTEX A LELTWWARITIUTAR SRV, CC IIhAMENETHDH Z
CHATHAZELARETHAZE LEELRWES., AEX Y T OFHIZ X > TEOMEIC

ST A EERRIHWANFET D E WO B =T 2z 52 LN T 5, BEFITEELFIC, B0
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EFOTND Z L2 T D720, B—X VS AT o5 L RICH N EERRGELE £ > T D
EELTND LW Z &I 5,

NHIWSRIEDY G ERROWIFRHIEE L FO B OFRICET 2F—FA0a Iy AL M3, il
DOFFIC LY . EEOMFUCHET EIEE—FLDay b AV b E LTRSS Z LR 5,
—JCliE, ATREMEDOMBITE TH DML LTk L RFOMGRO KA THi/z S HH3, Alietto 58I
LB L EETH LRI bRz, & FiL, 5 LFA prejacent ([T6T 5 HERIZRREILE
Fro T RIFIUT AR RTREME A S LW S HET 2, SHZ. FELFR 20X 5 R EERRGHLE
FFoTWoZ Dy 7 I ne LHEATE ETRITANDSLBIE, MEFH 6 IZBWT prejacent (T
x5 EENZTHLAFET 2L VI BT —7Ialy 22 Lilhkd, ZoLH12, BOBANS
B SN NEZ Y 7 4 OBKRRITT—ZVOFHEIT ) Z LI L VaE LFMBET 5 A0 OEE
7zaly AV ML 203y AV IR CCIZBWTHEFOaI v XY MBS L1
FZ DTN TE D,

WSROFEWNZ XV | 56 LFIT prejacent (2xF L THIENIZRFRLA NS YV | prejacent Dt #30IT%f LTIk
AL N2 EiZaly T D, DFED, FELFOaAI Yy FAV RELTIAOND ZHODIFE—H
NNOFEFRAIAHREZ AT O TH D, RO ST LY | 56 LTI prejacent DX 2% HERI72FE
WD LiZaly FTLH0, TORFEUIXH LTI Iy FLARV, DF V| AIEEMEO S
LFDOa Iy AL MELTIRAONDIEE—ZNOBMGRIRHEZ AT, a2y P AV M &
b RVEEHERIETR b AR T O TH 2,

prejacent {Zxf L C—-2, prejacent OXfF I L T—2, T—HX/ILOEHIZ I > TRAESND I
5D 2 SOFEMFRIIAHE IR INT B—F b - A v a—] 25T 5, T—F /LA 2—(LCG
W82 B D aED ATRE R TRTEEMEDELE (possibility configurations) | 248V iAE 9 W) HIHE LT
fEIRCTE 5, NBIEX U T 4 OEWGR TIL. HOmEL £ OIS & bFERIZARETH 5 =
EDFFEND BIZIE, T ED D72 John left 2MEEAERIZATHETH 5 L [AIFEIZ, KUZ/2> T
LR/ R—=T 4 =TV DT DI FRET B H 25H) . TNEE D, Ml & T OXIFEITTEA

D 5 ODRREMEDEENTRETH 5 - [1] Pimpossible & —Pepi necessary 2] Pepi necessary & —1Pimpossible [3] Pastereo.possible
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& —Pstereonecessary [4] Pstereonecessary & —1Pastereopossivle [5] Pstereopossible & —Pstereo possibleo FIREMEDRECE 2R 0 IATe FiEE L
. prejacent (2% 5 EHERIZRAHILN B 5 H>. prejacent DXFFENTH L CHTEHIZRGHLNSH 50, £

T IXFREESINE ORI+ Th 256, BN KR (HTHHZ LA BET D) ThoHh, RA]

BE B THLZLEZEETD) ThHLOIVEKORAESIER LOBEE Y =700 &Y BRETF LR
50

o X olc, EEHE—2 T, NTELOOH HMEICEI L T, YiZOKEEA X hOSINE O

HELBETH DM TH 2D ERTEDT DT2O DT 725 AR A TRWEEIT, SREYeiER

il L CEOMBICE L THE0 Rt 2 2 L 2 REIC T 5, EERIYE—Z L O S BIOMEIR

BNV S

il

=111
5

HEO A BIHOFEA] 4 TIED 3G SH AR 2 Ro T = D DR TH

Do DX D IO RN 2RE X =E O OBl 2R 5 LS, ERTE RV DO TH D,

<F—U—FR> FERESX Y 7T 1, BOWR, @O -5, BEENA—ZY 7 = ARtk
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Introduction

0.1 Modality

In our everyday lives, we often find it necessary to talk about things we believe are likely to occur or to have
occurred, things we want, things we need, things we are aiming for, etc. One characteristic which all of these “things”
share is that they have not necessarily come to be, nor ever will have come to be; in a sense, they are ‘unreal.' When
we talk about them, we are making use of our signature human ability of displacement.

Modality is a notional, as opposed to a grammatical, category for expressing such states of affairs. Its coherence
as a notional construct is evinced by a cross-linguistic tendency for these concepts to be expressed by
morphologically related groups in each language (c.f. Matthewson, 2017). Modality has been the topic of descriptivist
(Quirk, Greenbaum, Leech, & Svartvik, 1985), typological (Bybee, 1995; Narrog, 2012; Palmer, 2001), cognitive, and
formal studies of language. There is no doubt that these various approaches disagree on how to delineate the
category they are addressing in many ways, but ‘unrealness' is one defining characteristic on which they all agree.

There are different reasons we would want to talk about things which are unreal, and modals can be divided
into flavors which correspond different reasons: epistemic modality deals with whether things are in line with some
body of knowledge, deontic modality deals with whether things are in line with some body of rules or laws, bouletic
modality deals with whether things are in line with some body of desires, teleological modality deals with whether
things are line with some body of goals, and so on'. The lexical items of a language will categorize these flavors
in various ways.

Among those flavors, the focus of this dissertation is epistemic modality, and in particular the sentential
operators must, may and might, which are said to express it. Expressions of epistemic modality are typically used
when an individual does not know whether a given proposition is true or false, and categorize that proposition within
the space between truth and falsity according to whether the speaker’s knowledge permits or entails that it be true.

However, as expressions of language, must and may/might are expected to communicate something to others.

! See (Narrog, 2012) for an overview of different ways of categorizing modal flavors.



However, the hearer cannot feasibly know the contents of the speaker’s knowledge, and so what meaning can a
categorization based on the private knowledge of the speaker communicate to the hearer?

The mechanism by which a categorization based on an individual's private knowledge can become new
knowledge for other individuals, or whether the assumption that the categorization is truly based on the speaker’s
private knowledge, has been a persistent theme of investigation in the epistemic modality literature. This dissertation

aims to uncover the workings of that mechanism.

0.2 Epistemic modality in discourse

Specifically, the object of this dissertation is to identify the commitments communicated by assertions using
epistemic may/might and must, and explain how they are different from one another, how they are alike, and how
they are affected by and help shape the surrounding discourse. The proposal within consists of an account of how
the semantics of epistemic modal propositions (Kratzer, 1977, 1981, 1991, 2012) interact with the assumptions
contained in the common ground (Stalnaker, 1973, 1978, 1996, 2002) at the time of utterance, as mediated by the
Cooperative Principle (Grice, 1989).

I show that the propositional content of modal assertions is systematically constrained, in terms of the modal
base, by quantity demands. Factoring in the quantity demand results in modal assertions adding more to the common
ground than would be predicted based on their truth conditional content alone. This has implications for many key
areas in the literature on epistemic modals, including finding empirically adequate truth conditions for them, the
nature of the intuition-based differences in subjectivity and objectivity of modal assertions, facts concerning
agreement and dissent to a modal assertion by the hearer, embeddability of modal sentences, and proffering speech
act effects.

According to possible worlds semantics of epistemic modals, epistemic modals denote that their embedded
proposition (called the prejacent) is possible or necessary relative to Speaker's knowledge. According to the
Stalnakerian model of assertion, an assertion is a proposal to add the truth conditional content of the asserted

proposition to the common ground. As such, accepting an assertion of a modal proposition should result in "the
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prejacent is possible/necessary according to Speaker's knowledge" being added to the common ground. This should
not result in any change in commitment toward the prejacent by other discourse participants. However, this is not

what actually happens.

(1)There's a knock at the door

"That may/must be Bob." -- "'l see. ?1 doubt it."

Hearer indicates that she accepts Speaker's modal assertion by uttering "I see.”" Then, given that she has not
gained new knowledge between uttering the two sentences, she contradicts herself by asserting that the prejacent is
doubtful (May can sometimes express doubt, especially when pronounced with marked intonation. We are not
concerned with that reading at the present time.) That is, empirically, what is taken to be added to the common

ground by accepting a modal assertion is more than just “the prejacent is necessary/possible according to Speaker's

knowledge". It is taken to change the prejacent's status relative to the acceptor's knowledge, contrary to the theoretical
expectations.

In general, an assertion can be taken as a public commitment by Speaker to the content of the asserted
proposition which, by virtue of having being publicized, will prompt Hearer to also commit to it. Since we perceive
that Hearer's accepting Speaker's assertion changes Hearer's own beliefs regarding the prejacent, we must be
interpreting Speaker's assertion as a commitment to more than just the prejacent's status relative to his own internal

knowledge. What is Speaker committing himself to by uttering a modal assertion?

An investigation of this question can start by identifying the similarities and differences of modal assertions
with non-modal assertions and questions. According to standard possible worlds semantics, necessity operators
like must, when interpreted in their epistemic sense, express that the prejacent is the only possibility given what
Speaker knows. This would entail that Speaker knows that the prejacent is true. In following, must can be compared
with non-modal assertions, which denote that the asserted proposition is true.

Possibility operators like may/might, in their epistemic sense, express that the prejacent may be either true
3



of false according to what Speaker knows. In following, may/might can be notionally compared with polar
questions, which also express that the speaker does not know if the proposition being asked is true or false.
However, neither of the above two comparisons adequately captures what Speaker commits himself to by virtue

of may/might or must assertions.

(2) Question: Did John leave already? No, he didn't.
(3) Possibility assertion: John may have left already. ' No, he didn't.
(4) Necessity assertion: John must have left already. 11 No, he didn't.
(5) Non-modal assertion: John left already. 11I'No, he didn't.

In the above four interactions, a rejection of the uttered proposition by Hearer is increasingly confrontational,
indicated by the number of exclamation marks. There seems to be a rough gradient of strength of commitment toward
"John left already" expressed by Speaker, where questions express no commitment to either truth or falsity and non-
modal assertions express commitment to truth. The gradient in perceived strength among (2)-(5) suggests that, unlike
questions, may/might and must both do express some positive commitment by Speaker to "John left already”, but

unlike non-modal assertions, one which is not to its truth. But what can Speaker be committed to if he is not

committed to the truth of the proposition?

In answer to this question, many researchers have resorted to non-truth conditional stipulations. Halliday (1970,
p. 349) wrote that modality is "external to the content [of the sentence]" and reflects the "attitude taken up by the
speaker.” Lyons (1977) opted to give epistemic modals a specialized speech act, describing their use in indicative
sentences as hedged assertions, showing a weaker commitment on the part of Speaker than a non-modal indicative
sentence. Given this, the difference between a possibility assertion and a necessity assertion, as above, would be the
strength of the assertion, but they would have the same truth conditions as non-modal propositions.

However, as has been pointed out by formal semantics work (cf. Papafragou, 2006; von Fintel & Gillies, 2007),

this leads to problems when computing the compositional meaning of sentences. Consider the following.
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(1) Mom said that if it might rain tomorrow, we're not going to the beach.

A conditional sentence like (1) connects an antecedent with a consequent by a logical connector which denotes
that the sentence is false if and only if the antecedent is true and the consequent is false. In (1), we can observe that
whether it is certain that it will rain or not, as long as there is a possibility that it will rain tomorrow, and they do go
to the beach, what "Mom" said is false. This shows that, at least sometimes, epistemic modals contribute to the
content of a sentence. Thus, a semantics which is distinct from non-modal propositions is necessary.

Kratzer proposed a "human™ modality semantics, in part to account for the difference between (4) and (5).
Within this framework, epistemic may/might, along with many other natural language lexical items which express that
an embedded proposition is possible, denote "stereotypical” possibility. A stereotypically possible proposition is more
than just epistemically possible, it is an epistemically possible "normal state of affairs.” Meanwhile, must denotes
"'stereotypical necessity,” which means that the prejacent is the only epistemically possible "normal state of affairs."
If we accept Kratzer's proposal, we might suppose that Speaker positively commits himself to stereotypical
possibility/necessity by making epistemic assertions. This works well for necessity but runs into problems with
possibility.

Suppose that "John left" is a normal state of affairs if John has other plans, but "John did not leave™ is a normal
state of affairs if there is a girl he likes at the party. In order to utter (4), Speaker must know that John is tired and
cannot know that there is a girl John likes at the party (in reality, there may or may not be one). In general terms,
Hearer can deduce that Speaker has positive evidence for the prejacent, and that he believes that there is not any
positive evidence for the complement of the prejacent. This does not entail a commitment to the prejacent being true

but is nonetheless a positive commitment toward it. However, the questions remains why Hearer's accepting that

there is positive evidence for the prejacent and no positive evidence for the prejacent's complement according to

Speaker's knowledge should translate to a commitment by Hearer to the prejacent.

There is anadditional hurdle for (3). Our semantics does not require even any positive evidence. The only way
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for (3) to be false, given that Speaker does not know that the prejacent is false, would be if "John did not leave™ were
humanly necessary. This means that Speaker can truthfully utter (3) as long as he doesn't know whether there's a girl
at the party that John is interested in. In general terms, the only thing Hearer can deduce from a true human possibility
proposition is that Speaker does not know anything that contradicts the prejacent being a normal state of affairs (e.qg.
there being a girl John is interested in at the party).

Since semantically all that is required to utter may is a lack of knowledge, there appears to be no reason why
Speaker would have to be interpreted as having a positive commitment toward the prejacent by uttering a may
assertion, and so human modality does not offer explanation for why possibility assertions should express a stronger
commitment than polar questions. For possibility, even before pursuing the question of how to translate Speaker's
commitment to a commitment by Hearer, we have the problem of finding a commitment by Speaker at all.

Both the question of what commitments of Speaker are expressed by modal assertions, and of how
commitments to a prejacent based on the contents of Speaker's internal knowledge can translate to commitments to
the prejacent by Hearer in the common ground can be answered by factoring in the quantity demand. 1 propose that,

based on Hearer's expectation, as per the Cooperative Principle, that Speaker is trying to update the common ground,

Hearer can derive non-modal pragmatic presuppositions, i.e. non-modal propositional beliefs to which she takes

Speaker to be committed, based on the semantic properties of the modal forms he uses.

The process of derivation of pragmatic presuppositions is affected by differences in the common ground, and
50 many predictions about how Speaker and Hearer will behave can be made based on characteristics of the common
ground. These predictions offer insight into when and why Speaker provide verbal evidence, when and why Hearer
argues with epistemic modal assertions, why an epistemic modal assertion, in particular a possibility assertion, is
informative, why Speaker can appropriately make a given modal assertion to one person but not to another, what
makes a modal assertion feel "objective™ and what makes it feel "subjective,” and why some modal assertions seem

‘wrong’ but not really false, while others seem clearly false.

The following are the main questions of this dissertation.
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. What is the role of the semantic denotation of a modal sentence, of the common ground at which the modal
sentence is uttered, and of the Cooperative Principle in determining the discourse meaning of the utterance?
Il.  What is the nature of the commitment expressed by must and may/might in assertions?
A) What do epistemic possibility/necessity assertions contribute to the common ground?
B) How does the common ground affect the appropriateness of a modal assertion?

C) What effects do modal assertions have on the discourse event in which they are uttered?

0.3 Chapter overview

Chapter 1 is intended as an introduction to the tripartite pragmatic system integrating semantic meaning, the
common ground and the Cooperative Principle which is used to analyze modal assertions in this dissertation. | argue
against what seems to be a tacit agreement that the quality maxim is procedurally prior to the quantity maxim.

It focuses on the notion of possibility as expressed by the English modal verbs may/might. Possibility
assertions are usually informative in discourse, that is they refine the beliefs of other participants regarding the
prejacent (i.e. the proposition embedded under the modal), but standard definitions of possibility, taken here to be
represented by DeRose (1991), do not provide a systematic way to derive information from a sentence denoting
possibility. As a solution, I introduce possible worlds and Kratzer's human modality framework, which is relative to
two types of information, knowledge and normal states of affairs. | show that human modality semantics provides
the underpinnings for an informative interpretation, and that if we allow the quantity to determine the minimum
requirements for the contents of Speaker's knowledge (i.e. modal base) in order to make a felicitous assertion, that
Hearer can always deduce that Speaker has some kind of positive evidence for the prejacent.

Chapter 2 is dedicated to making evident the validity of Kratzer's human modality semantics for
epistemic modals. In 2.1, | show that double-relativity is needed to account for entailment and contradiction
patterns in discourse events. | also show that double relativity is needed to account for the perceived different in
strength between epistemic necessity assertions and non-modal assertions. | then propose a Kratzerian denotation

for may/might and must where they can be used to express both contextual and human modality depending on
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whether the ordering source is empty or stereotypical. In 2.2, | demonstrate the need for an ordering source in
epistemic modality and characterize the contents of a stereotypical ordering source.

Chapter 3 is dedicated to showing how Kratzer's human modality and Stalnaker's common ground fit
together once the quantity maxim is factored in. In 3.1 | show that given only Kratzer's human modality and
Stalnaker's model of discourse and assertion, epistemic modal asserts should not cause any change to the beliefs
of other discourse participants, but that, empirically, they do.

In 3.2, | introduce previous approaches to address the discourse affects of epistemic modals which cannot
be explained by their propositional content. In 3.2.1, | introduce the literature dedicated to finding empirically
adequate truth conditions for epistemic modals, focusing on suggestions on how to expand the domain of the
modal base. In3.2.2, I introduce the key pragmatic issues in epistemic modality research such as proffering the
prejacent as answer to a question, intuition-based differences in the subjectivity and objectivity of modal
assertions, and the theoretically unexpected regularity of agreement and dissent.

I review (Portner 2009)'s common propositional space (CPS) and Swanson (Swanson 2006)'s course and
fine-grained information space as attempts to address the proffering effects. I introduce (von Fintel & Gillies,
2011)'s cloud of contexts as a way to account for agreement and dissent. | conclude that, rather than splitting the
problems into parts and solving each part with different proposals, a united solution capturing both Speaker's
positive commitment to the prejacent and the intersubjective aspect is necessary.

In 3.3, I make my proposal. | propose that epistemic modal assertions are proposals to update the common
ground by changing the possibility configuration of the prejacent relative to the common ground. | then show
what is logically needed to do so, that a possibility configuration based on Speaker's internal knowledge can be
translated to the common ground, and that Hearer can systematically derive non-modal pragmatic
presuppositions from the denotations of human modal expressions because she expects Speaker's modal base to
satisfy the quantity maxim.

In 3.4, | detail the process deriving the pragmatic presuppositions described in 3.3. | then enumerate a

variety of predictions that can be made about how modal assertions interact with the common ground based on
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the derivation process. In 3.5, | show that adequate truth conditions, the proffering effect, the intuition-based
differences in subjectivity and objectivity, the target of Hearer agreement and disagreement with modal
assertions, some embeddablity issues, and the nature of the commitment made by modal assertions can all be
explained using the predictions made by the pragmatic presuppositional approach in 3.4.

Chapter 4 is dedicated to demonstrating the social reality of the pragmatic presuppositions. | propose that
since a modal assertion introduces two pragmatic presuppositions, one for the prejacent and one for its
complement, it introduces a special kind of issue, a "modal issue", to the discourse floor. | employ the
Stalnakerian discourse model developed in (Farkas & Bruce, 2009) to highlight the negotiation process which
occurs before proposed changes to the common ground are seen through. | show that the result of settling a
modal issue results in possibility configurations in the common ground which no single utterance denoted, but
which are predicted by the pragmatic presuppositional approach for which | am advocating.

In the conclusion, I conclude that modal assertions are manifestations of the interaction between three
distinct but highly-integrated systems: grammar, the common ground and the Cooperative Principle. Unless we
understand the contribution of each system and how those contributions come together, we cannot hope to

explain the behavior of modal assertions in discourse.



Chapter 1 A bird's eye view: May/might in discourse

1.1 Interpreting an utterance in discourse: Grammar, the cooperative principle, and common ground

I shall begin this chapter by sketching a general picture for how an utterance is chosen and interpreted in
discourse. Discourse will be taken as a tripartite pragmatic system. This is the central assumption of the author in
regards to language in discourse and will be central in the analysis of modal utterances developed in this
dissertation.

In order to analyze the meaning of an uttered sentence in discourse, there are three different systems we
must take into account: grammar, the cooperative principle, and the common ground. First, we must consider the
sentence's grammatical structure. Each sentence has a phonological structure, a syntactic structure, and
compositional truth conditions. The internal restrictions of each of these systems act as co-restrictors on one
another. A well-formed, or grammatical, sentence is one which obeys the restrictions of all of these systems.
However, the grammatical structure of an uttered sentence is not sufficient to make sense of a sentence in
discourse. In particular, truth conditions often have features built in for interacting with discourse structures?.
Thus, truth conditions of a sentence are only one part of the pragmatic system through which Speaker and Hearer
situate an utterance in a discourse event.

The second component of this system is the Cooperative Principle (CP). When someone utters a sentence
to us, we reflexively come to believe that they want to communicate something to us, and that they expect us to
try to understand what they have communicated. This belief may stem from the fact that we would also want to
communicate something if we uttered something to someone, and we would also expect them to try to
understand what we have tried to communicate. This system of mutual belief leads to a coordination of efforts
among all participants in a communicative event. The linguistic philosopher Paul Grice (1989) titled the principle
behind this coordination the cooperative principle of conversation (henceforth CP). Successful communication

through utterances depends on both the grammatical structure of sentences and the cooperative principle.

2 For instance, "1 can swim," can only make sense if we have a context to pick out who "I" is.
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The third component is the common ground. As members of a human society, we have beliefs about what
we know ourselves and what others around us know. We also know that what we know is not the same as what
others know. This might be characterized as "private" versus ""common" belief. When we interact, we try to
influence the common belief. The set of common beliefs among the participants of a given linguistic interaction
is referred to as the common ground®. The first person to describe the relation to discourse of this distinction
between private and common belief in a systemic, formal way is Stalnaker (1973, 1978, 1996, 2002).

For Speaker, a necessary condition for feeling the need to communicate his belief is the belief that Hearer
does not have this belief. Hearer, since she also is sometimes the utterer and thus has experienced the same
predicament, will believe that Speaker believes this and will expect his utterance to contain new information for
her, or minimally, information which he believes is new for her. Speaker is also sometimes the Hearer, and so he
expects Hearer to expect that his utterance contains new information. This is a manifestation of the CP. Thus, an
utterance is chosen and interpreted in part based on how one perceives the state of the common ground. If Hearer
uptakes the information from Speaker's utterance, it updates the common ground.

A successful communicative utterance can be characterized as a step in an ongoing process, regulated by
the cooperative principle, of adjusting the common ground by using grammatical structures, or sentences.
Throughout this paper, the words, "discourse™ and "conversation™ will be used to refer to this process. Discourse
is a powerful system of communication because the systematic constraints on how it is carried out are known

and, under normal circumstances, obeyed by all participants. Consider the following:

2 Hanako and John are neighbors. Hanako knows John's mother has forbidden John from going to the
school prom because he failed his test, but Hanako really wants him to go to the prom with her. As a favor to
his mother, Hanako has just finished cleaning her house, so she believes the mother is very thankful to her.

Hanako and John's mother have the following conversation.

3 It also includes "beliefs" which participants don't truly believe but treat as true for the purposes of the conversation, and so the
common ground is not precisely equivalent to common belief.
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Hanako: I really wish John was coming to the prom.

John's mother: Well, if YOU want him to go, he may go.

In the above dialogue, John's mother assumes Hanako is saying that she wishes John was not forbidden
from going to the prom. Furthermore, she takes Hanako's assertion as a hint that she wants her to give John
permission to go. In these circumstances, Hanako will interpret may as a deontic may giving John permission to

go to the prom as a favor to her.

(3) This time, John is not forbidden from going to the prom, but Hanako knows he hates proms and hasn't
been able to ask him to go. John's mother and Hanako have the following conversation.
"I really wish John was coming to the prom. "

"Well, if YOU want him to go, he may go."

This time, since John is already allowed to go to the prom and Hanako knows this and John's mother
knows that she knows this, a deontic reading of may is not chosen. First, since Hanako has no need to get John's
mother to give John permission, but they both know about John's hate for proms, John's mother assumes that
Hanako is saying that she wishes John would get over his hate for proms and is perhaps digging for hints on how
to get him to go. In this context, the same exact sentence has a completely different interpretation. Hanako will
interpret may as an epistemic may, saying that John is likely to go to prom for some reason known to John's
mother. Perhaps she knows that John has a big crush on Hanako.

Given the uttered sentence alone, the epistemic (prediction) and deontic (permission) interpretations are
both possible. However, if the utterance is to update the common ground, the options are restricted. In the first
situation described, the common ground includes that John cannot go to the prom, and Hanako adds that she
wants him to go, indicating that she wishes for a common ground where John is allowed to attend the prom. Both

John's mother and Hanako are aware of this situation, and so John's mother knows that her may will be
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interpreted as a may of permission and not of prediction. Hanako also knows that John's mother will make her
utterance in such a way that it updates the common ground, and that she has just indicated how she wants the
common ground to be updated, so she expected John's mother to make a contribution that will do so. The
common ground is thus updated to include "John has permission from his mother to go to the prom."

In the next example, the common ground is different than in the first situation, and in particular the fact
that John has permission to go is already common ground. However, this time it is common ground that it is
unlikely that John will go to the prom. In this situation, Hanako does not interpret may as a permission may. She
knows John has permission and knows his mother knows she knows this. However, they both know that John's
mother, being as she is his mother, knows a lot about John. Thus, they both know that a prediction reading of
may will be helpful for Hanako, giving her a hint on how to grant her wish. In this case, the common ground will
likely be upgraded to include something like, "John has a crush on Hanako." Thanks to the interplay of the CP
and the common ground, Hanako's mother can confidently use may and Hanako can confidently interpret may
even though it is semantically ambiguous.

However, the effects of the tripartite system are not always so apparent. In this study, | will show how the
CP and the common ground interact with the truth conditions of epistemic modal sentences, which semantically
need not be informative, to ensure that they are given an informative reading. We will see that the constraints of
the common ground and CP demand a logical link between two components of an uttered modal sentence's truth
conditions* which is not required at the grammatical level. This logical link is precisely what allows Hanako to
know John has permission in (2) and that John has a crush on her in (3). This will show how modal possibility
assertions produce many of the observed discourse effects which current research tries to explain with extra
semantic and pragmatic machinery.

This analysis will reveal not only when modal assertions are “true™ and "felicitous,” when and how they
become common ground, and the nature of the information they communicate, but will also give new insight on

how they work as response-mobilizing features to shape discourse development. Any explanation which does not

4 | am referring to the "modal base" and "ordering source," which will be explained informally in section 1.3 and fully in chapter 2.
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take this full picture into account such as a purely semantic accounts will prove insufficient in accounting for
modal expressions when they are examined in discourse.

I will be focusing on the English modal auxiliaries may/might and must. However, the framework should
be easily applicable to any language which expresses possibility and necessity through modal expressions. This
is because the framework within is nothing but a way of making explicit the implications of the generally-
accepted assumptions about language in use described above.

I will show that many of the perceived gaps between use of modal sentences and current linguistic theory
stem not from an underpowered or inaccurate theory of semantics or pragmatics, but from a failure to fully take
into account how the semantics interacts with the CP and the the common ground over the course of a discourse.
The common ground and the cooperative principle, being alike in that they are external to grammar, are often
lumped together by linguistic researchers as “pragmatics,” but keeping their roles separate will be essential in

finding a precise analysis of modal utterances.

1.2 What does it mean to be a possibility?

According to DeRose's (1991) seminal paper on epistemic modality, “p [=any proposition] is possible if and
only if no member of the relevant community knows that p is false™ (p. 593). In other words, if Speaker, or
alternatively, other relevant individuals or groups, know that p is false, then p is impossible. Otherwise p is possible.
If we adopt this definition for possibility modals such as may, we must accept a number of incongruities between
semantics and use in discourse.

First, let us consider in an informal fashion three stances Hearer is likely to have with respect to the

propositions represented by (4)-(6). The stances just reflect possible internal belief states which are not necessarily
gained through discourse. After, we shall examine what effects Speaker's asserting that those propositions are

epistemic possibilities (as in (7)-(9)) can have on Hearer's stances.
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(4) that it snowed in Tokyo in mid-July® Stance: unlikely
(5) that Bob left already Stance: possibly likely

(6) that it rained in South Africa Stance: neither unlikely nor likely

Given well-known facts such as that snow usually only occurs during cold weather and that mid-July Tokyo is very
hot, (4) is certainly unlikely, but it is not impossible unless you happen to know the weather for every day of mid-July
and that it didn't snow on any of them. How about (5)? Imagine that you're at a party, and you're looking for Bob.
Since you don't know where Bob is, the proposition may or may not be likely, but nevertheless you don't know that
it is true or you would not be looking for him.

Now consider (6). Assume you are currently in some location whose residents are unlikely to have knowledge
about the current weather in South Africa. Can you say that you know that it is not raining in South Africa? Can you
even say that it is unlikely that it is raining in South Africa? The proposition seems to be possible in the same broad
sense that (4) and (5) are, but there is also a decided intuitive difference in stance—in fact, we might say that there
we have no stance regarding (6) other than it is possible in DeRose’s sense.

Although our stances toward (4), (5), and (6) are alike in that we don’t know whether the proposition is true
or false, they also differ due to differences in what beliefs we have that we take to be related to them. These related
beliefs may be specific to whatever the current situation is, such as not knowing where Bob is at the utterance time,
or they may be general beliefs, such as knowing that snow doesn't typically fall in warm climates.

Is there any empirical motivation for or against disregarding these differences in stance (i.e., how they relate
to what we know) so that all three propositions can be lumped together as “possible™? Language is an imperfect tool
and is not supposed to perfectly represent an individual's thoughts. We would need empirical evidence that these
stances play a role in discourse to motivate giving them linguistic expression in a theory of language use.

Below, (7)-(9) put the above propositions under the scope of an epistemic possibility modal. Imagine at what

kind of scenes a friend might utter these sentences to you.

5 The that indicates that it is an unasserted proposition.
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(7) It may have snowed in Tokyo in mid-July.
(8) Bob may have left already.

(9) It may have rained in South Africa.

As we saw, (4) was unlikely but not impossible. However, if we accept (7), in some capacity we accept (4) as more
likely than it was prior to the utterance. We get the idea that our friend has some reason to predict that (4) is true,
(perhaps he read that it snowed on a marginally-trustworthy online social media website), and feel that it would be
misleading for him to utter it otherwise. The same might be said of (5). It wasn't unlikely to begin with, but upon
hearing (8) we come to believe that there is indeed some reason to predict that it is true. If we already thought it was
likely, we might just agree with our friend. In any case, it would be misleading on the part of our friend if he did not
have any such reason. Now consider (9). If a friend who also doesn't know anything about South Africa utters (9) to
us, we may have trouble interpreting the utterance. We may be at a loss for why he would say such a thing in the first
place. Unlike (7) and (8), the utterance would fail to be misleading even if our friend did not have a reason for
predicting that (6) is true because we are not able to accept that she could have one in the first place. (9) is unlikely
to give us a sense that we have gained new information.

In sum, we considered very likely contexts in which (4)-(6) are all "possible™ in DeRose's sense. According to
the typical Stalnakerian conception of assertions, asserting a sentence is an act of trying to get Hearer to accept it as true.
In the case of (7)-(8), the may assertions clearly do more than reiterate that the prejacent is “possible.” We also saw
some indication that when Speaker makes a possibility assertion he assumes that Hearer does not already consider
the prejacent likely. In contrast, (9) does not clearly do more than reiterate that the prejacent is possible. This should
be perfectly acceptable if the role of may were restricted to indicating possibility in DeRose’s sense but, in actuality, it is
difficult to even imagine what role in discourse Speaker could have intended for it.

May sentences seem to either make a proposition that was already possible “more” possible, or fail to be an

appropriate discourse move. Since there are countless propositions which we do not know are false but about which
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we have no relevant beliefs, it follows that the number of propositions which can be used felicitously under the scope
of possibility modals such as may in any given context are far fewer than the number of those which are semantically
"possible” in DeRose's sense. Added to this, possibility assertions also seem to occur when Speaker assumes Hearer
does not already consider the prejacent likely, so there are even fewer semantically-possible propositions that can be
felicitously used with possibility modals. Thus, if the truth conditions of possibility operators such as may are as DeRose
says, we must seek a non-semantic way to explain the empirical role of the three stances we saw in the above examples.
However, it is also possible that possibility operators have different truth conditions. Thus, there are two possible

approaches to finding an explanation for these observations.

A) Change the truth conditions of may so that they entail more than just (DeRose) possibility

B) Invent some kind of specialized pragmatic device which is conventionally triggered by may

There have been many endeavors to identify what epistemic modal assertions mean semantically and how they
attain their meaning in discourse. Some focus on A) (Kratzer, 2012; MacFarlane, 2003; von Fintel & Gillies, 2010;
Willer, 2013) and some focus on B) (DeRase, 1991; Lyons, 1977; Papafragou, 2006; Portner, 2009; Swanson, 2006; von
Fintel & Gillies, 2011), but most agree that both are necessary, to varying degrees. This dissertation adopts
Kratzerian ordering semantics, and as such has chosen A) and not B). Of course, Kratzerian ordering semantics
alone does not provide an obvious explanation for epistemic modality in discourse or, presumably, more
researchers would have adopted it.

The object of this dissertation will be to show how Kratzerian (1981, 1991, 2012) truth conditions interact
with a Stalnakerian (1973, 1978, 1996, 2002) discourse model under the Gricean (1989) cooperative principle to
predict the observations above and a large number of those from the literature without creating extra pragmatic
machinery. It will show that the majority of possibility assertions are attempts to add to the common ground that
there is reason to believe that the prejacent is part of a usual state of affairs which is compatible with the utterance

context.
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The new facts revealed by this analysis will require a careful examination of Grice’s maxim of quantity,
which demands that a "conversational contribution" be as informative as required, and the maxim of quality, which
demands that the “contribution” not be false and be sufficiently justified. By quality, no matter how informative a
proposition would be, Speaker must believe it is true in order to assert it felicitously. By quantity, not just any way
for a proposition to be true is adequate for a felicitous assertion: it must contribute to a goal.

What is the goal? In the Stalnakerian model of assertion, a successful assertion results in adding a proposition
to the common ground. In connection with this, (Stalnaker, 1978) proposes a principle for interaction between
"context and content” such that an asserted proposition not be known to be true or false in the common ground.
This is sufficient to assure that the addition to the common ground of any felicitously asserted non-modal
proposition results in a change to the common ground, which is taken to be the basic goal of any assertion.

However, for assertions of possibility propositions, Stalnaker's principle does not offer an adequate
accounting. Possibility assertions can be true due to a lack of knowledge or due to a possession of knowledge, but
typically only the latter will require a change to the common ground. If felicitous addition to the common ground
only requires that the asserted proposition not be known to be true or false in the common ground, a possibility
proposition which is true due to a lack of knowledge will always be true, but its prejacent will also not be known
to be true or false in most cases, and so there will be nothing to add to the common ground.

We will conclude that Stalnaker’s framework alone is not adequately equipped for modal assertions; we will
have to apply Grice’s quantity maxim on top of Stalnaker’s framework to reflect the linguistic fact that possibility
assertions are usually informative. The resulting semantic-pragmatic interface will yield new predictions for how
discourse involving modal assertions develops, which will be shown to hold in actual discourse.

In the rest of this chapter, I will explain the bare essentials for a basic understanding of Kratzerian modality
and provide a bird's eye view of this dissertation's take on how Kratzer's truth conditions, Stalnaker's common
ground and the Gricean CP fit together. Detailed formal analysis and comparison with alternative approaches will

start in Chapter 2.
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1.3 Possible worlds and Kratzer’s proposal

Formal semantics typically uses a possible worlds model® to define meaning. In a possible worlds model
theory, there are an infinite number of possible worlds, and each is a complete instantiation of the present, past and
future of one humanly conceivable way the "world", which includes not just Earth but the entire universe, could
be. Thus, the truth value of every conceivable, well-formed, uttered or eventually-uttered’ sentence is determined
at each possible world. This allows us to identify sentence meanings with a theoretical construct labeled
"proposition." In possible worlds semantics, propositions are defined in terms of possible worlds.

There are two formally-equivalent ways to define a proposition, both of which will be used throughout this

dissertation.

Function theory: A proposition can be viewed as a function which maps possible worlds to truth values. In
this case, we would say, “proposition p is true at world w.” A well-formed, uttered sentence can be said to
express a function from possible worlds to truth values.

Set theory: A proposition can also be viewed as a set of worlds. In this case, we would say, “a world w is
in/belongs to/is a member of proposition p.” A well-formed, uttered sentence can be said to denote the set of

worlds where it is true®.

In Kratzer's proposal, the truth conditions of a modal proposition are relative first off to a modal base. The
modal base takes a “conversational background™ picked out by the context. A conversational background is a set
of propositions. Inaddition to a conversational background for the modal base, we will also assume that the context

picks out an individual. The “individual” could be a nation, a classroom, a person, or even a book. If the context

6 See (von Fintel & Heim, 2011) for an introduction to possible worlds semantics and (Dowty, Wall, & Peters, 1981) for an

introduction to model theoretic semantics.

7 Some sentences, such as those which include indexicals like "1," make essential reference to contextual entities, and so cannot have

truth values until they are assigned a context (cf. Kaplan, 1989).

8 As can be seen, according to set theory a proposition is a set of worlds, so it would be odd to say under that conception that a propasition

is true at a world, i.e. true at one of its subcomponents. Thus, the relation between propositions and sentences can be more difficult to

express linguistically in set theory than function theory. However, set theory has advantages when dealing with more abstract concepts. As

is general practice in formal semantics literature, I will use both ways of reference. Function theory will be used when talking about the

meaning of sentences and set theory will be used when it is necessary to make reference to the membership status of types of worlds.
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picks an "epistemic" conversational background and Speaker as the relevant individual, the modal base is
composed of the set of propositions which are known by Speaker. Other conversational backgrounds can be
defined in a similar way. For example, a "deontic" conversational background is composed of the set of
propositions which are expressed by the laws/rules of a contextually-chosen individual.

The intuition underlying DeRose’s definition of epistemic possibility can be captured equally in Kratzer’s
framework. Before translating DeRose's definition, we must see how knowledge and possible worlds are related.
By definition, at any given possible world, the truth value of every conceivable proposition is fixed. As residents
of the actual world, we know many propositions to be true at the actual world. Even so, no individual can ever
know the truth value for every proposition at a given world. Thus, for any given individual x, any possible world
at which every proposition that x knows to be true (including negations of propositions) is true could as far as that
person tell be the actual world. Additionally, since there are an infinite number of conceivable propositions, there
is an infinite number of possible world candidates for the actual world.

Returning to DeRose’s definition, any proposition p that an individual x doesn’t know to be false is possible
as far as x knows. There are two ways to satisfy this definition.

1. x knows p to be true.
® No -p-world, defined as worlds where p is false, could be the actual world according to what x knows.
2. x does not know whether p is true or false.
® Both p-worlds, defined as worlds where p is true, and —p-worlds could be the actual world according to
what x knows.

Now we shall show how DeRose’s definition and Kratzer’s framework correspond. We will assume an
epistemic modal base f. f is a set of propositions but, as above, epistemic possibility is only concerned with the
worlds which could be the actual world, i.e. the worlds where all the propositions in f are true. We have two formal
options for narrowing down the worlds over which possibility quantities. We could take f to be a set of propositions
as functions and quantify over f to pick out the set of possible worlds in which every proposition in fis true. Alternatively,

we could take f to be a set of propositions as sets of worlds and take the intersection of all of the sets in f, written as Nf,
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to pick out that same set of possible worlds. Kratzer takes the latter option, and so shall we.

We take Nf, which is a single proposition, to be the set of worlds compatible with our modal base.. The

worlds in Nf are called (epistemically) accessible worlds. Now we can define "possibility” and the related concepts of

"necessity" and "impossibility" relative to Nf. Modality relative to Nf, i.e. the set of accessible worlds, will be referred

to as "contextual™ modality ' (since it cannot be defined without a context to pick out a conversational background

as modal base and a relevant individual).

We shall refer to (a)-(c) in Figure 1 to give a visualization of the definitions.

Figure 1 Contextual Possiblity, Contextual Necessity, Impossiblity

W W W
nf
(@) p and —p are hoth contextually (b) p is contextually necessary and  (c) p is contextually impossible and
possible =p is impossible —p is contextually necessary

W, the white box, represents the set of all possible worlds. The gray circle represents p, the set of worlds

where p is true. All worlds not in the gray circle are =p-worlds. The Nf circle represents the set of accessible worlds.

In (a), both p and —p are contextually possible. p has a non-empty intersection with Nf, but it does not
subsume Nf so we know that Nf includes —p-worlds as well as p-worlds. This corresponds to option 2
from above. Speaker doesn't know if p is true or not.

In the second figure, p is both contextually possible and necessary, and —p is impossible. p subsumes
Nf, so we know that no —p-worlds are included in Nf. This corresponds to option 1 from above. Speaker
knows that p is true.

In the last figure, p is impossible and —p is necessary. We see there are no worlds in common between

p and Nf, so we know that all worlds in f are —=p-worlds. This corresponds to the case in which Speaker
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knows that p is false.
® Given the above, may p, given a denotation representing the DeRosian definition of possibility, is true

in the case of (a) and (b) but false in the case of (c).

So far, we have merely shown that DeRose’s definition can be translated into Kratzer’s framework. If we
stop here, we have exactly the same problems we had in explaining (4)-(9) above. Despite differences in stance,
(4)-(6) all correspond to (a), and they continue to correspond to (a) after the utterances in (7)-(9), despite a feeling
that the stance has changed (or not, to Hearer’s confusion, in the case of (9)). This is where the second part of
Kratzer’s proposal comes into play.

Kratzer’s framework does more than DeRose’s definition by allowing modality to be further relativized to an
additional set of propositions, what she calls an ordering source. Like the modal base, the ordering source takes a
contextually-selected conversational background, but it uses it differently. For epistemic® modal utterances, Kratzer
proposes a “‘stereotypical” ordering source which works in combination with the epistemic modal base to pick out
“likely”, or “stereotypical,” worlds. Roughly, those accessible worlds at which the largest number of “stereotypical”
propositions are true are selected. This explanation of how the ordering works is oversimplified and blatantly
incorrect in some cases as we will see later, but for the current purposes it is sufficient to understand that we are
supposing a set of “maximally likely”” worlds inside the set of accessible worlds. We will call this set the “max set”.

Given this max set, we can redefine possibility, necessity and impossibility as relative to the max set instead of to

the entire set of accessible worlds. Modality relative to the max set is referred to as “human'® modality.

Figure 2 Human Possibility, Human Necessity, Slight Possibility

9 In the classical Kratzerian conception, "epistemic" is contrasted with “circumstantial”” modality, which is a cover term for root
modalities including “deontic.”

10 1 am not sure of the motivation behind this naming. Perhaps it is intended to imply that it is the modality which humans use most
often.

22



Max Set

)

Nnf N f

(a’) p and —p are humanly possible (b’) p is humanly necessary and -p  (¢’) p is slightly possible and —p is
is slightly possible humanly necessary

First, note that p and —p are both contextually possible in the sense of (a) in all three figures. Meanwhile, p is only
humanly possible in (&) and (b"). In (c), p is a “slight possibility'*; slight possibilities are still contextually possible
because they are compatible with Nf.

Now recall that to make an assertion which is in line with Grice’s CP, Speaker must believe he is contributing new
information to the common ground. If, as above and in most cases, the contextual possibility of p is already common
ground, absent a specific discourse direction where Hearer is seeking a reaffirmation of contextual possibility, Speaker
cannot make a felicitous assertion while expressing contextual possibility without changing some part of our theory. To
repeat A) and B), we must either suppose a specialized pragmatic role for possibility modals, change their semantic
denotation, or do both. We shall adopt human modality, changing their semantics.

Recall that in response to (7) and (8), Hearer got a feeling that Speaker had a reason for predicting that (4) and (5)
were true, and this feeling could lead to Hearer accepting (4) and (5) as more likely than they were before Speaker's
assertion. In this way, intuition and the principled demand by CP for new information seem to converge. As we will
see below, if we adopt human modality semantics for may, our semantics will show how new information can be gained
from (7) and (8), and the last piece in our puzzle will fit into place.

If Speaker’s utterance is interpreted as a proposal for p to be updated from a contextual possibility to a human

possibility (i.e. from (a) in Figure 1 to (a”) in Figure 2) the CP demand that the utterance contribute new information

and the intuitive feeling that we do indeed obtain new information can be upheld. In a possible worlds framework, we

1 In Kratzer's later 1991 manuscript, she switches her definition of slight possibility, making it compatible with human possibility.
Although she doesn't make her motivation clear or even mention that she changed it, it may have been due to her growing focus on
graded modality, considering that the 1991"slight possibility" could be related to "good possibility" on a single gradient. This
dissertation is not principally interested in graded modality and so will be using the 1981 definitions.
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might say utterance of (7) and (8) give Hearer the impression that Speaker has reason to believe that there are accessible
worlds where (4) and (5) are true in the max set.

Furthermore, we can explain the internal change in the stance of Hearer. In the case of (4), if Hearer started out at
(c’) in Figure 2, Speaker’s utterance could be understood as a proposal to adopt (a”) instead. This would require Hearer
to somehow modify her max set'?. In the case of (5), Hearer may have started with (a) or (a’), but in either case if she
believes that Speaker believes her stance (or the stance of the common ground in the case of multiple Hearers) to be (a),
his utterance is felicitous according to the CP. In this case, acceptance of Speaker’s assertion by Hearer may amount to
her refining her stance from (a) to (a”) or it may amount to her expressing her agreement without a change in her stance
regarding p.

We can also explain the inappropriateness of (9). In order for Speaker to know that p is a human possibility, he
must have a reason to believe that there is a p-world in the max set. Since Hearer does not believe that Speaker has
specific knowledge about the weather in South Africa, she doesn’t believe that he knows that p is a human possibility. If
Speaker is not asserting human possibility, his assertion does not contribute new information, only reaffirming (a), and
it violates CP. As CP predicts, (9) is an infelicitous utterance.

In this way, we can very roughly account for the observations above. However, there are many obstacles to
overcome before this approach can be shown to be theoretically viable. Most importantly, since we have thus far
described possibility as indicating a lack of knowledge, all Hearer will know from an assertion that p is a human
possibility is that Speaker does not know anything which proves that p is not humanly possible. Since Hearer
cannot know the full contents of Speaker’s knowledge, how could she know if Speaker’s assertion of human
possibility requires her to update her current stance? It is possible that he knows even less than she. Furthermore,
since Speaker does not know the contents of Hearer’s knowledge, how could he believe that his assertion will

update her stance?

2 Amore accurate account of this change will be given in 2.2.3-4 where the ordering function is explained. More precisely, Hearer
would add to her modal base in such a way that at least some accessible worlds she currently counts as members of the max set
become inaccessible. This means that a new subset of accessible worlds is promoted to the max set, which now includes worlds
where p is true.
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The next section is an outline of how the CP requirements that Speaker assert only what he believes to be
true and that will update the common ground ensure that, at least for a felicitous asserted modal proposition,
Speaker has positive knowledge that the prejacent is humanly possible. This positive knowledge takes the form of

a truth-conditional link between the prejacent and minimally one proposition in each of the MB and the OS.

1.4 Human possibility as an objective proposal

Unlike contextual possibility, which only entails Speaker's lack of knowledge, there is an "objective" form
of human possibility which entails Speaker's possession of knowledge. Here, we shall define "objective" in terms
of the action performed by the assertion and not to the "reliability” or the "intersubjectivity" of the relevant
knowledge. An objective human possibility utterance is one which aims to change the possibility relation of its
embedded proposition with respect to the common ground®®. This characteristic makes it possible for Speaker to
make assertions which are more typical in that they offer a clear way to update the common ground in terms of
first-order belief'. In this section, we will compare contextual and human possibility and show how human
possibility's semantics allows it to be known in an objective sense. We will conclude that this is why and how
possibility assertions are informative.

Contextual possibility is a negative relation between Speaker's knowledge and the prejacent: p is
contextually possible if Speaker doesn't know that p is false. The set of accessible worlds is the set of worlds left
over after we have eliminated the possible worlds which are incompatible with our knowledge. Thus, as long as
the modal base does not contain a proposition which contradicts p, p is possible. In following, if may p expressed
contextual possibility, Speaker would not be required to have any knowledge concerning the prejacent to utter the
proposition truthfully.

From Hearer's point of view, if this utterance led her to know that p is contextually possible relative to

13 This manner of using "objective” can also be seen in (P Arnaud & Hacquard, 2008; Pranav Arnaud, Hacquard, Crni¢, & Sauerland, 2014)
where they use "objective™ to differentiate attitude verbs of "proffering" which semantically propose a proposition's addition to the common
ground such as "claim" and "argue," from doxastic attitude verbs like "believe."
1 1t is already accepted that human possibility assertions must minimally add to the common ground something like "Speaker
believes that p is a (human) possibility relative to his knowledge." Since this does not entail that the other discourse participants
change their private beliefs regards to p, it is a second-order change.
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Speaker's knowledge, the only information she could gain would be that he does not know anything which
contradicts the prejacent. Additionally, if it turns out that p is contextually possible for herself as well, there is still
no guarantee that the proposition is not impossible for a third party with more or different knowledge. Put in another
way, even if it is decided that Speaker doesn't know that p is false in every accessible world, there will still be an
infinite number of ways Speaker's knowledge may be and still be compatible with what Hearer knows about it.
There could be Hearer-accessible worlds where Speaker has/lacks all the same relevant knowledge as her,
accessible worlds where he has a great deal more relevant knowledge than her, and accessible worlds where he has
much less. Given this, in cases that Hearer also didn't know that p was false, it would be unusual for Hearer to gain
sufficient information from an assertion of may p for it be a useful contribution to a goal, as is required by Grice's
quantity maxim.'®> However, if we look within contextual possibility, there is a distinction which can be made.

There is a form of human possibility that can be differentiated from slight possibility in the common ground,
so long as no one knows whether p is true or false. Human possibility is defined with respect to the max set: p is
humanly possible if there is at least one p-world in the max set. Like contextual possibility, p cannot be
incompatible with Speaker's knowledge if it is humanly possible for Speaker. But for a p-world to be included in
the max set, it is also necessary for p to be at least as compatible with the set of stereotypical states of affairs as its
complement. This does not require positive knowledge, but it does provide that positive knowledge, and not a lack
of knowledge, will allow human possibility to be an “objective™ proposal.

Consider what a stereotypical state of affairs would be for (5): "that Bob left already.” Suppose that Bob has
other plans. If Speaker knew this, he might consider it a stereotypical state of affairs if "Bob left to do his other
plans.” Note that "Bob having left to do his other plans” being a stereotypical state of affairs is dependent on the

condition that "Bob has other plans.” We can express this stereotypical state of affairs as a proposition.

(10) If Bob has plans which require him to leave at a certain time, then Bob leaves by that time to do them.

15 If, for example, Hearer believed that Speaker is the only individual or one of a limited number of individuals who might be able to
rule out the prejacent, a contextual possibility utterance may be a useful contribution for her. However, empirically speaking, it is
certainly not the case that possibility utterances only or even usually occur in such cases.
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Given an OS with this proposition®®, Speaker's possession of knowledge can work positively to ensure that
the prejacent is compatible with the max set. If the antecedent is known by Speaker, it is true in all accessible
worlds, i.e. inall worlds compatible with everything Speaker knows. In this case, according to the truth conditions
of conditional sentences, the only accessible worlds at which (10) is true are those where the consequent is true.
We will assume that the "certain time" referred to in the antecedent has passed at the time of the utterance, and so
the consequent entails, "Bob left the party already." This means that (5) is ranked higher according to the OS than
its complement, and is thus a human possibility.

However, while positive knowledge is sufficient, it is not necessary to satisfy the truth conditions of human
possibility. First, we shall assume that Speaker does not know that "Bob has plans." We will keep the OS
proposition constant. After all, there is no reason to assume that (10) suddenly stops expressing a usual state of
affairs based on changes in Speaker knowledge. The stereotypical OS is an infinitely long and largely static set of
propositions. What does change based on Speaker knowledge is the kinds of accessible worlds at which (10) is

true.

1. Suppose that Speaker does not know that "Bob has plans.” This means there are accessible worlds
where "Bob has other plans” and where "Bob does not have other plans.”

2. This means that there are accessible worlds where "Bob does not have other plans and he does not leave
to do them".

3. This means that there are accessible worlds where "Bob left the party already” and where "Bob did not
leave the party already” that satisfy the truth conditions of (10). As such, keeping all other OS
propositions equal, both (5) and its complement are ranked equally.

4. Both (5) and its complement are human possibilities according to Speaker's knowledge.

16 Stereotypical OS propositions can very generally be accurately expressed as conditionals. The "usualness” of a contextually
possible proposition depends on the utterance circumstances (or whatever circumstances are being evaluated by the modal) meeting
certain conditions. The antecedent can express those conditions. More on this in 2.2.1.
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This shows that positive knowledge is not necessary for the truth conditions of a human possibility assertion
to be met; a lack of knowledge is sufficient just like with contextual possibility. However, if Hearer interprets
Speaker's assertion as entailing a lack of knowledge, it would be uninformative for the same reasons we saw for
contextual possibility. There would be accessible worlds where Speaker does have positive knowledge and
accessible worlds where he does not. This does not allow for a felicitous assertion if we are to maintain the quantity
maxim.

Human possibility based on a lack of knowledge allows the possibility that an increase in knowledge could
result in the prejacent becoming a slight possibility, i.e. a human impossibility that is nonetheless contextually
possible. Now suppose there is a different usual state of affairs which gives conditions for the complement of (5)

being usual*’. We will assume (11) is such a state of affairs.

(11) If there is a girl Bob is interested in at the party, then Bob does not leave the party until it ends.

1. Assume Speaker discovers that "There is a girl that Bob is interested in at the party."

2. (112)is true at some accessible worlds where Bob has not left the party but not at any accessible worlds
where he has.

3. Thus, those accessible worlds where Bob has not left the party are ranked higher.

4. Recall (10). Ina ranking based only on (10), since Speaker does not know if Bob has plans, accessible
worlds where Bob leaves and where he does not leave are ranked equally.

5. With the addition of (11), the knowledge that "There is a girl at the party that Bob is interested in." has
restricted the set of accessible worlds such that accessible worlds where "There is a girl at the party that

Bob is interested in, Bob does not have other plans, and Bob does not leave the party early” are ranked

7 There will almost always be some situation under which a given proposition is usual. In fact, there are probably unaccountably
many different ways for any prejacent and its complement to be usual.
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higher than worlds where "There is a girl at the party that Bob is interested in, Bob does/does not have
other plans, and Bob leaves the party early."

6. This means that there are accessible worlds where the complement of (5) is true that are ranked higher
than any accessible world where (5) is true.

7. Therefore, (5) is a slight possibility and its complement is a human possibility.

In this case, Speaker has positive knowledge indicating that the complement of (5) is a human possibility.
This positive knowledge resulted in (5) being a slight possibility, rendering the claim that it was a human possibility
based on a lack of knowledge invalid regards Speaker's new state of knowledge. Now, if we can show that the
complement of (5)'s status as a human possibility is not rendered invalid by positive evidence to the contrary (i.e.
positive evidence that (5) is usual), we can say that positive knowledge ensures that the proposition which it
supports is a human possibility and never a slight possibility.

Assume that Speaker comes to know that, in actuality, "Bob has plans™. In such a case, since "There is a girl
at the party that Bob is interested in™ and *Bob has other plans™ are both true in all accessible worlds, (10) would
cause worlds where "Bob left the party already” to be ranked higher than those where "Bab did not leave the party
already,” and (11) would do the very opposite. This is a contradiction, and should result in the max set being empty.

As it turns out, this is one of the problems Kratzer's ordering semantics (i.e. human modality semantics) was
designed to resolve, though it was originally targeted at deontic modality. The ordering function in human
possibility is partial in such a way that contradictions such as these result not in an empty set, but in multiple orders.
The technical explanation will relegated to section 2.2.4. For now, it is sufficient to understand that in the case from
the preceding paragraph, accessible worlds where Bob left early would be highest ranked according to one order,
and accessible worlds where Bob did not leave early would be highest ranked according to another. The max set
takes the highest ranked worlds from all orders, and so in this case both (5) and its complement are human
possibilities. That is, there is at least one highest ranked world in which (5) is true and one in which it is false, i.e.

its complement is true We can thus conclude that once we have positive knowledge that a proposition is a human
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possibility, it will never be a slight possibility.

Of course, it is possible for a human possibility to turn out to be contextually impossible, entailing falsity; it
may also turn out to be contextually necessary, entailing truth. We will assume that human possibility assertions
are made under the assumption that no discourse participant can rule out or confirm the prejacent. That is, when
"true or false" cannot be determined for a given proposition, the next best thing is to determine whether it is a
human possibility or not. Under this assumption, Speaker can make an objective proposal for the common ground.
Since Hearer also knows the semantics of human possibility, she will know that Speaker is assuming that it cannot
be determined whether the prejacent is true or false at the current time by the current discourse participants. She
can then correct him if, in fact, she can rule out/confirm the prejacent, or otherwise evaluate whether to accept his
objective proposal of human possibility as she would any other assertion.

If Speaker's assertion is interpreted as an objective proposal, Hearer will know that Speaker has positive
evidence for the prejacent. Since Hearer may not know the precise identity of the positive evidence, but she will
know that he wants her to update the common ground in such a way that there is some type of positive evidence
for the truth of the prejacent. On the other hand, if Speaker's assertion is interpreted as human possibility based on
a lack of knowledge, Hearer will have no idea what knowledge he does and does not have, parallel to a contextual
possibility.

If we apply the quantity maxim requiring Speaker to believe his assertion will update the common ground,
anassertion based on a lack of knowledge would be infelicitous. Thus, Hearer concludes that Speaker’s knowledge
includes positive evidence, because this ensure that it will entail an update to the status of the prejacent for Hearer
assuming she only believes that the proposition is contextually possible. Since a modal base representing a lack of
knowledge does not require an update, Hearer will not evaluate the ‘quality’ (truth) of Speaker's assertion based on
one. That is, she evaluates the proposition which represents positive evidence for the prejacent and the ‘quality’ of
a lack-of-knowledge modal proposition is irrelevant. Since Hearer and Speaker both know that this is so, Speaker
can assume his assertion will prompt Hearer to modify her beliefs and Hearer will know that Speaker expects her

to.
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1.5 Interpreting the quality maxim of the CP relative to modal assertions

Grice proposed the maxim of quality as a central measure for keeping in line with the cooperative principle.
For linguistic interactions, the quality maxim has been generally associated with semantic truth conditions. However,
he intended his maxims as guidelines for rational behavior in general. For instance, he gives the following example
for the quality maxim: "If | need sugar as an ingredient in the cake you are assisting me to make, | do not expect you
to hand me salt" (Grice, 1989, p. 28). Clearly, the concept of "quality" that Grice had envisioned was not so simple
as truth versus falsity. This is an instance of "Hearer" expecting "Speaker" to behave in such a way that he will make
a genuine contribution to the goal of making a cake.

Inthe case of a non-modal assertion, Hearer can simply add its truth conditional content to the common ground
if she deems it acceptable by her view of the world. However, in the case of possibility assertions, the truth
conditional content varies according to what Speaker knows, and since Hearer cannot know what Speaker knows,
his not knowing that the proposition is false, or that the proposition is not stereotypical, is not enough to tell Speaker
how to update the common ground at a first-order level since she cannot know what the contents of his modal base

are. We can summarize the problem as follows:

® |f Speaker doesn't know that p is not a stereotypical human possibility, an assertion of may p is true, but it
doesn't satisfy quantity.

® However, assuming an appropriate modal base (i.e. with positive evidence for p) will satisfy quantity, so Hearer
concludes that Speaker must be assuming an appropriate MB.

® Hearer concludes that Speaker's utterance must be true with respect to that modal base.

Thus, quality has to be satisfied with respect to the assumptions needed to satisfy quantity. Given this cross-

dependence, combining the two maxims as below will reflect our needs more precisely:
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Make your contribution truthfully informative: Make your contribution such that it truthfully meets the

current informativity requirements of the exchange.

As we have seen, semantic truth may be a necessary condition for a felicitous assertion, but it cannot be held
as an independent requirement to be processed and fixed before applying the quantity maxim. If we fix the content
of the modal base based on Speaker's knowledge, an assertion of may p will almost never be false and it will never
entail a change in the common ground®®. For example, in (7) and (8) we saw that the prejacent was already
contextually possible, meaning that an assertion of may p, if its truth conditions were fixed independently of
quantity, would just be stating that Speaker's knowledge entails something that is also entailed by the common
ground. We also noted that they would be misleading if Speaker does not have a reason, or positive evidence, for
predicting the prejacent.

If the quality maxim were "used up" by the lack-of-knowledge reading, we would have no choice but consign
this to some alternative murky concept of “pragmatics”. If "pragmatics” is interpreted as a combination of the
common ground and the cooperative principle as applied to sentences, then my solution is thoroughly pragmatic.
By interpreting the asserted proposition, in accordance with the quantity maxim, as intended as an objective
proposal for the common ground, i.e. as a modal proposition whose modal base contains positive evidence, the
truth conditions of the quantity-satisfying proposition must be met--the quality maxim is not “used up" by a
quantity-defying interpretation of the proposition. In following, if Speaker does not have positive evidence, either
he asserted a false proposition or he wasn't obeying the quantity maxim, and either one would be misleading.

(9) gives a prime example of what goes wrong when Speaker cannot satisfy both the truth and quantity
maxims. Recall that we assumed that the common ground included that Speaker and Hearer do not have knowledge
about South Africa's weather. Given this, Hearer believes that Speaker cannot supply a modal base with positive

evidence for the prejacent and thus cannot be making an objective proposal. It would of course be true according

18 The common ground only includes common beliefs, so even if other discourse participants individually believe that p is
impossible, as long as Speaker believes that p is possible it will be possible in the common ground.
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to the lack-of-knowledge reading, but this would not satisfy the quantity maxim. Since this either violates the
quantity maxim on the lack-of-knowledge reading or the quality maxim on the objective proposal reading, it is
predicted to be infelicitous. As we observed, it is indeed intuitively infelicitous. Thus, (7), (8) and (9) corroborate
that quality and quantity are not procedurally ordered, as seems to be tacitly assumed in interpreting epistemic
modal assertions.

This may make it seem that we have to accept that an assertion of mere contextual possibility will never be
felicitous. However, the key here is that the CP is not essentially tied to a linguistic (read: grammatical, as in section
1.1) construct, but to behavior. For linguistic interactions, this means that it is tied to the discourse process. Thus,
if mere contextual possibility contributes to the common ground in the sense that discourse requires, then it should
be possible to make a felicitous discourse move by asserting it even without positive evidence. For instance, when
the question under discussion is whether or not the prejacent is false, knowing that Speaker does not know anything
that contradicts the prejacent could satisfy the quantity maxim at that point in discourse®.

What we can conclude is that it is often the case that the necessary and sufficient condition for a felicitous
assertion of epistemic human possibility is knowing the truth of the antecedent of a stereotypical OS proposition
whose consequent is truth-conditionally linked to the prejacent. This is because it is most often the case that the
discourse minimally calls for an upgrade from contextual possibility. However, as felicity is determined by the
discourse process which is, by definition, dynamic, the relation between linguistic constructs and felicity is not

static.

1.6 Chapter summary

This concludes the general overview of the tripartite approach to interpreting modal utterances. | have shown
that, by applying the quantity maxim, the semantics of human possibility, but not contextual possibility, makes it
possible for Speaker to make an objective proposal for the common ground with a human possibility utterance

despite the fact that the semantic truth conditions are relative to his private knowledge.

19 There is in fact an example of this situation in (DeRose, 1991), which will be taken up in 3.5.1.
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The scope of Chapter 2 will be expanded to include must. It will be dedicated to giving a more complete
explanation of the semantics of human modality operators and arguing for this semantics for epistemic modality
in general. We will examine contradiction and entailment facts involving modals and observe that sentence-level
relations among necessity and possibility operators do not give the complete picture of modal meaning. | will use
this as evidence for the validity of human modality for epistemic modals, and propose a unified denotation for may
and must differing only in force, which essentially follows Kratzer's original human modality denctations.

Following that, I will give a more explicit examination of the ordering source and the ordering function, after
which I will propose some defining characteristics for the stereotypical conversational background, whose identity
has been left to the imagination of each researcher in the past. This will prepare us for Chapter 3, where | will show
how human modality semantics and Stalnaker's common ground framework can be reconciled without changing

either by factoring in the Cooperative Principle.
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Chapter 2 Epistemic human modality

Kratzer’s “human modality” is not rigorously employed in the epistemic modality literature. Many
representative works do adopt a Kratzerian modal base, but disregard the ordering source (Papafragou, 2006; von
Fintel & Gillies, 2011) or implement it only selectively without making explicit under what conditions it is used or
howr/if it affects interpretation by Hearer?® (Portner, 2009; Stephenson, 2007). On the other hand, even opponents
of its adoption for epistemic modality (von Fintel & Gillies, 2010) have adopted it for circumstantial modality,
which includes deontic, bouletic and teleological modality (von Fintel & latridou, 2005, 2008). The object of this
chapter is to defend the validity of human modality relative to a stereotypical ordering source as the best semantic
theory for epistemic modality.

From a theoretical point of view, since there is largely a consensus in the truth-conditional possible worlds
literature that some form of ordering semantics has to be adopted for deontic modality (cf. Portner, 2009, p. 103),
it can be argued that it is actually desirable that ordering semantics also be generally active in epistemic modality.
A likely reason that it is not employed for epistemic modality now is a failure to notice that a human possibility
statement can be interpreted as an objective proposal for updating the common ground. As I pointed out in Chapter
1, if human modality is not interpreted relative to a modal base with knowledge positively linked to the prejacent,
it is nearly equivalent to contextual possibility from Hearer’s point of view, and so there is little merit in
implementing it in the analysis of epistemic modality. Thus, it may be that most researchers have just not seen how
human modality would be helpful for analyzing epistemic modals.

To address this, | dedicate this chapter to fleshing out the three most active portions of human modality in
allowing human possibility to systematically update the common ground.

1. One is its double relativity, which increases the set of worlds relative to which p and -p are

2 Both Portner (2009) and Stephenson (2007) employ it in passing and for the same type of problem. When a Speaker admits his own
possibility utterance is mistaken, he presents a theoretical puzzle for contextual possibility. Since contextual possibility is based on a
lack of knowledge, it cannot be based on a mistaken belief. By assuming Speaker had a stereotypical ordering source in mind, it is
possible for him to have had a mistaken idea. However, this is the result of an internal stance and does not suppose any role for the
ordering source in interpretation by others.
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distinguished from one to two. This is what allows human possibility and slight possibility to be
differentiated.

2. One is the inherently vague nature of the stereotypical ordering source, which may be a large factor in
the failure in the epistemic literature to see how epistemic human possibility can function as an
objective proposal until now.

3. One is the partiality of the ordering function, which allows conflict resolution. This is essential for a
stereotypical ordering source, since it is very often the case that both a proposition and its complement
are in some way predictable/likely.

In the following sections, | will flesh out the raison d'étre and assumptions of each of these ingredients and

attempt to show how they fit with modality in general.

2.1 The double relativity of human modality

There is a vast space between knowing something to be true and knowing something to be false, and how we
as rational beings understand that space plays a large role in shaping our decisions on how to interact with our
surrounding world. Should we base a decision around p, or —p, or should we avoid any assumptions asto p atall? In
our daily discourse events, a great deal of linguistic interaction is dedicated to determining whether propositions
which we believe will have repercussions for any decisions we have to make are true or false. Often we have no
choice but to rely on indeterminate evidence and settle for knowing only that a proposition is more/less or equally
likely with respect to its complement. In the modal logic of linguistics, characterization of possibility and necessity
are, generally and without committing to Kratzer or DeRose versions, attempts to formalize our linguistic
expressions dedicated to this vast space by relating propositions to a characteristic set of worlds, such as epistemically
accessible worlds, or to stereotypical, legal, or desirable worlds. Singly-relative possibility as we saw in DeRose's
definition is one attempt to give such a characterization, and the double-relativity of Kratzer's human modality is
another attempt.

As we saw in Chapter 1, the definitions of possibility and necessity do not affect only one proposition;
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declaring that p is possible relative to a given set of worlds has implications for the entailment and compatibility
relation of its complement —p relative to that set of worlds, and vice versa. The double-relativity of human modality
adds an additional set of worlds relative to which p and -p are quantified, allowing greater variation and, thus, more
ambiguity in the relations that a proposition and its complement can have simultaneously relative to one of these
sets. Depending on how membership to these sets of worlds is determined, this can allow a more nuanced accounting
of the space between known truth and falsity. For example, where with single relativity if a proposition is necessary
its complement has to be impossible, with double relativity, a proposition can be humanly necessary while its
complement is slightly possible. Defending the validity of double-relativity will require showing the need for this
more nuanced accounting in our linguistic interactions.

Inthe case of possibility, doubly relative modality allows a stronger claim to be made because it narrows down
the set of worlds with which the prejacent must be compatible. Inthe case of necessity, since doubly-relative modality

narrows down the set of worlds from which the prejacent must follow, it results in a weaker claim than singly-relative

modality.

In the first chapter | made a meaning-based argument and showed that double relativity is one way to better
account for the intuitive meaning of possibility expressions. On the other end of the spectrum, support for human
modality has come from observations by researchers that contextual necessity is often too strong for how must is
used in discourse (Kartunnen, 1972). In fact, one of the motivations Kratzer (1981, 1991, 2012) had for proposing a
(stereotypical) ordering source for epistemic modality was explaining the intuition that necessity assertions are
intuitively somehow weaker than non-modal assertions.

However, there is a great deal of disagreement relative to how to interpret the intuitive strength and weakness
of modal expressions. For example, von Fintel & Gillies (2010) assert that epistemic necessity operators like must
are always "'strong," meaning that they express a relation between a proposition and the entire set of an individual’s
epistemically accessible worlds, and that the "“weakness" they are attributed is a confusion of “indirectness of
evidence." Thus we end up with arguments from both ends of the spectrum. Given the variability in claims to the

intuitive strength of these expressions, evidence based on linguistic fact rather than intuitive meaning seems
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necessary.

In my explanation of (7)-(9), | only referred to the three configurations represented in Figure 2, repeated below
for convenience. As it stands, | have not shown that there is a need to increase the overall number of available
relations, only that there is a need to make more specific relations systematically available to Hearer. For instance,
we might consider somehow keeping only the inner circle, the max set, in Figure 221, That is, in explaining the role
of modality in discourse, do we still need to maintain contextual necessity/possibility, or can we do away with these
for more specific variants, such as human necessity/possibility (and thus do away with the distinction between slight
possibility and contextual and human impossibility)?

The goal of this section is to show that the richer variation provided by double relativity is necessary not only
to account for the relative strength of an utterance, but also to account for non-contradictory instances of must -p and
may p in discourse, which seem to have gone unnoticed or at least unattended to in the literature. With this linguistic
fact established, I will then show that human modality can account for all of the claims of strong and weak readings
in the literature by allowing demands of the Cooperative Principle (CP) based on the state of the common ground to
differentiate between an empty ordering source and a stereotypical one.

First, 1 will give definitions for the modal base and ordering source in line with human modality. Then I will
show how they interact to allow 5 different possible belief states regarding a proposition and its prejacent to be
distinguished. I will then show that all five of these are needed to account for entailment and contradiction facts, and
will use this as evidence against the argument for a strong-necessity-only (i.e. singly-relative) modality. In conclusion,
I will show how a single definition for necessity and possibility, that of human modality, can be used to express both
strong necessity/ weak possibility (singly-relative modality) and weak necessity / strong possibility (doubly-relative
modality) by allowing for an empty ordering source. Finally, | will make a concrete proposal for the denotations of

may and must.

Figure 2 Human Possibility, Human Necessity, Slight Possibility

2L (Willer, 2013) does something formally similar to this in a dynamic framework.
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(a’) p and —p are humanly possible (b’) p is humanly necessary and -p  (¢’) p is slightly possible and —p is
is slightly possible humanly necessary

2.1.1 The double-relativity of human modality

In human modality, the possibility of a given proposition p is defined in terms of its relation to two modal
expression-specific contextually-dependent semantic variables. One represents the modal base, (MB) and the other
represents the ordering source (OS). These semantic variables take "conversational backgrounds" as their values, which
are functions from world-time pairs to sets of propositions (i.e. of type <s.<stt>>). With only one conversational
background, only impossibility, contextual possibility and contextual necessity can be defined, but with two
conversational backgrounds, in addition to these three, we can also define slight possibility, human possibility and
human necessity.

The propositions in an epistemic modal base are generally required to be "realistic,” meaning that they must be
pragmatically presupposed by a contextually-selected relevant individual to be true in the actual world. As I highlighted
in Chapter 1, the modal base in epistemic modal utterances is assumed to take a conversational background composed
of all the propositions which are known (to be true) by the contextually-relevant individual, who is very often Speaker.

We shall assume the following definition.

Def. 1 Epistemic Modal Base
Let i be an index for a world-time pair in a context ¢ which fixes a c-relevant individual x at i.
Let f be a contextual variable ranging over propositions.
Let h be a variable assignment function.

[[fr.epis]]™" = h(n) iff h(n) is a set of propositions S such that for every p in S, p is known by the c-relevant
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individual x at i.

This definition assumes that there is an "epistemic" presupposition on f that the conversational background
which is assigned to it is epistemic and relative to a c-relevant individual, and that this presupposition is the product
of syntactic composition.?? Importantly, the conversational background is sensitive to utterance time, and so each
epistemic modal utterance will receive a potentially distinct conversational background. Consequently, the set of
accessible worlds may also potentially be different for each utterance. As explained in Chapter 1, the accessible worlds
are the set of worlds at which every proposition in the modal base is true, expressed as Nf.

The ordering source is used to rank the accessible worlds determined by the modal base according to some kind
of ideal represented by the set of propositions it contains. It is defined in essentially the same way as the modal base
except that, unlike a modal base, its contents are not necessarily pragmatically presupposed by the c-relevant individual
to be true in the evaluation world?®. This is natural considering the intuitive role the ordering source is supposed to fill; an
ideal is something to aim for, hope for, or expect, not something that is already known to be the case. As | explained in
Chapter 1, I follow Kratzer in assuming that epistemic modal utterances are relative to a "stereotypical” conversational
background, which is composed of the propositions which are believed by a contextually-relevant believer to be

stereotypically true, i.e. to be a usual/normal/predictable/likely state of affairs/events.

Def. 2 Stereotypical Ordering Source
Let i be an index for a world-time pair in a context ¢ which fixes a c-relevant individual x at i.
Let g be a contextual variable ranging over propositions.
Let h be a variable assignment function.

[[On,stereo]]°*" = h(n) iff h(n) is a set of propositions S s.t. for every p in S, p is believed to be a usual state of

2 | am not particularly invested in this assumption, but the epistemic requirement must come from somewhere and syntax seems like

a reasonable assumption. Merging this framework with the event relativity of (Hacquard, 2010) would be a wise move and perhaps

allow the epistemic (doxastic, in her framework) modal base to be derived from syntax and semantic composition rather than

assumed, but | save that for a future endeavor.

% The diagrams of possibility configurations used in this dissertation show only the max set, which is a subset of the set of accessible

worlds. This may cause confusion, but the propositions included in the OS are not necessarily subsets of the set of accessible worlds.
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events by the c-relevant individual(s) x at i

As can be seen, this definition differs from that of the modal base only in terms of the presupposition on the
conversational background variable g. Like the modal base, it is also sensitive to a contextually-relevant individual
and the utterance time. As such, there may be differences as to which propositions are included in the conversational
background depending on who the c-relevant individual is?*.

Now that we know roughly what the modal base and ordering source are, we can show what they do.
Accessible worlds are determined by the modal base. Each of these is ranked, roughly, according to how many ordering
source propositions are true at it in comparison with other accessible worlds. The max sets we saw in (a)-(c") in Figure
2 are the sets of accessible worlds which are not out-ranked with respect to their ordering source?®.

Now we have all the objects we need to give definitions for necessity and possibility in contextual and human

modalities. I have also provided definitions of some essential logic vocabulary for the reader’s convenience.

Logic Vocabulary

Def. 3 Propositional Truth (Relation between propositions and individual worlds)
Utterances of sentences express propositions. In a possible worlds semantics, a proposition is identified with
the set of possible worlds in which it is true. Assuming our model gives us a set of worlds W, a proposition is
a subset of W. A proposition p is said to be true at a world weW iff wep. Otherwise, p is false at w.

Def. 4 Compatibility (Relation between propositions)
A proposition p is compatible with a set of worlds X iff there is at least one world weX where p is true.

Def. 5 Entailment (Relation between propositions)

A proposition p is entailed by a set of worlds X iff p is true in every world weX.

2 \What is considered a usual state of affairs for one individual may not be considered such by another. As we saw briefly in Chapter
1, the information Hearer obtains from epistemic assertions is very general, and thus the specific contents of Speaker’s ideals will
often not play a significant role in how a discourse event unfolds, so this relativity is only occasionally significant.
% Aformal definition and in-depth explanation of the ordering function will be provided in its own section, but for now the object is
to verify that we do indeed require doubly-relative semantics for discourse, so we need only understand that it produces a subset of
stereotypical worlds inside the set of accessible worlds.
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Def. 6 Contradiction (Relation between propositions)

A proposition p is contradicted by a set of worlds X iff p is false in every world weX.

The second set of definitions below lay out the full range of types of possibility which are provided for by a doubly-
relative definition of modality. The contextual modalities are the same as before, but the addition of the max set in Def. 10

adds the new, human types of modality.

Modality Definitions

Def. 7 Contextual Impossibility
A proposition p is contextually impossible in w with respect to a modal base f iff p is contradicted by Nf

Def. 8 Contextual Possibility
A proposition p is contextually possible in w with respect to modal base f iff p is compatible with Nf

Def. 9 Contextual Necessity
A proposition p is contextually necessary in w with respect to modal base f iff p is entailed by Nf

Def. 10 Max Set
For any set of accessible worlds Nf and ordering source g, the max set shall refer to max(Nf)%, the set of
accessible worlds which are not out-ranked wi.r.t. the ordering source.

Def. 11 Human Possibility
A proposition p is humanly possible in w with respect to modal base f and an ordering source g iff -p is not
entailed by maxg (1) (i.e. the max set).

Def. 12 Human Necessity
A proposition p is humanly necessary in w with respect to modal base f and an ordering source g iff p is
entailed by maxg(1Ny) (i.e. the max set).

Def. 13 Slight possibility

% This will be formally defined in 2.2.3.
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A proposition p is slightly possible in w with respect to modal base f and an ordering source g iff
(i) p is compatible with Nf (i.e. p is a contextual possibility);
-And-

(if) =p is humanly necessary in w with respect to maxg(Ny) (i.e. the max set)

Since a max set is a subset of a set of accessible worlds, it of course presupposes the existence of a set of
accessible worlds. Since both sets must exist for human modality to exist, if we adopt human modality semantics we
are free to assume definitions which are relative to only the larger set (contextual impossibility/possibility/necessity),
only the smaller set (human necessity/possibility) or both (slight possibility). Note that slight possibility is the only
definition which makes direct reference to both sets?’. Although it has been largely overlooked in the literature and
even by its creator, we will see that slight possibility plays a large role inthe communication of belief states regarding

given propositions in discourse.

2.1.2 Possibility configurations
In this section, we will highlight what is needed in order to corroborate there being a need for double-relativity.
For our purposes, a must which we have determined denotes contextual necessity will be marked as must. and one
which we have determined to denote human necessity as must,. The same applies to may. and mayn We can only
know which is intended by making deductions based on Speaker's utterances ina discourse event. The basis for these
deductions is the logical restriction on the possibility status a proposition and its complement can each have it once.
A proposition p and its complement —p are co-restrained in terms of what their relation can be relative to a
given set of worlds: p and —p can never both be necessary or impossible with respect to a single set of worlds. For
singly-relative modality, this relation allows us to derive 3 consistent singly-relative belief states, each corresponding

to one of the rows in Table 1 below.

21 Or more precisely, that needs to make reference to two distinct sets. We will see later that the max set and the set of accessible
worlds can be equivalent, and in this case slight possibility cannot exist.
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Must. —p tells us that —p is contextually necessary, and so by definition that there is no p-world in the set of
accessible worlds. In order to felicitously utter Must; —p, Speaker's belief state must correspond to Row 1; Speaker
must take p to be contextually impossible and -p to be both contextually possible and contextually necessary. The
reverse also holds, so that must; p tells us that Speaker's belief state corresponds to Row 2. Put briefly, Must; gives
rise to a single possibility configuration regarding the proposition it operates over (i.e. the prejacent).

Unlike contextual necessity, contextual possibility is consistent with multiple possibility configurations. May.
p tells us that p is contextually possible. Since contextual possibility requires there to be at least one p-world in the
set of accessible worlds, by definition —p cannot be necessary, eliminating Row 1. However, Speaker's belief state
may correspond to either Row 2 or 3. Row 3 corresponds to the option where both p and —p are contextually possible.

Thus, we end up with three possible belief states or possibility configurations regarding a given proposition.

Table 1 Possibility configurations for singly relative modality

Contextually Contextually Possible Contextually Necessary
Impossible
mustc not mayc mustc

1)p -p -p

2| p p p

3 P, p

The following definition is intended to be general enough to use for both singly and doubly-relative modality.

The portions related to doubly-relative modality will be explained below.

Def. 14 Possibility Configuration

For any proposition p, the possibility configuration of p shall refer to the status of p and —p regarding
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whether each is compatible with or entailed by maxg("y) (i.e. the max set) and/or Ny (i.e. the set of accessible

worlds).

Double relativity increases the number of possible possibility configurations for any given proposition. When
we add a subset of the set of accessible worlds to the semantics of modality and thus make it doubly-relative, we
essentially leave Row 1 and 2 the same but split Row 3 into three. This is reflected in Table 2 below, which shows
the full range of possibility configurations allowed by double-relativity. Each row, 1-5, can be taken to represent a
maximal belief state regarding a proposition to which a doubly-relative modal can make reference by virtue of its
semantics?®. The English word may is taken to be ambiguous between contextual possibility may. and human

possibility mayn.

Table 2 The possibility configurations of doubly-relative modality

Contextually | Contextually | Slightly | Humanly Possible | Humanly Contextually
Impossible Possible Possible Necessary Necessary
must. not maye mayh musth mustc
1 p -p —p —p -p
2 -p p p p p
3 -p,p P p p
4 -p, p p -p —p
5 -p,p P, P

% A given individual will often not have a fully-fleshed out belief state. This corresponds to Row 3 in Table 1, or to undecided
between 3,4 and 5 in Table 2. This will be important for the informativity of modal assertions. Of course, it is also possible for a
given individual's belief state to be more fine-grained than either singly- or doubly-relative modality conveys. e are not interested
in a precise characterization of internal belief states, only the portion of them that an individual can systematically express using
modal forms. In the final chapter, deciding on a possibility configuration for the common ground will be proposed as how to "settle
an issue/QUD" brought up by a modal assertion, similar to how a polar question is "settled" by deciding whether a proposition
should be true, false, or undecided in the common ground (cf. Farkas & Bruce, 2009).
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As above, must and may serve to partially indicate which belief state Speaker has. However, the increase in

configurations also results in less determinative power for the linguistic expressions must and may. With respect to

Table 1, may was ambiguous but must was determinative. With respect to Table 2, even must is ambiguous.

® Given a single instance of must p, we can determine that Speaker's beliefs correspond to either Configuration

2 or 3: 2 for contextual must and either 2 or 3 for human must.

To determine which, we need more information. One way is to see if may is useable.

In the case of Configuration 2, p is (both a human and) a contextual necessity, so —p is a contextual impossibility.

> If this is the configuration corresponding to Speaker's beliefs, Speaker should not be able to use must p
and may —p without contradicting himself or changing his mind.

In the case of Configuration 3, p is a human necessity but not a contextual necessity.

> —pisacontextual possibility but not a human possibility, that is, it is a slight possibility®°.

> If this is the configuration corresponding to Speaker's beliefs, Speaker should be able to assert must p
intended as human necessity and a may —p intended as contextual possibility without contradicting
himself.

Therefore, if Speaker can assert must p and may —p without contradicting himself, his belief state corresponds

to Configuration 3. If he cannot, it corresponds to Configuration 2.

This setup allows us a very simple way to verify that double relativity is necessary. According to singly-relative

modality, a must p assertion is determinative and should never be compatible with a may —p assertion. In following,

if we can find an instance where a single utterer can assert must p and may —p (or the reverse: must —p and may p)

without contradicting himself, we need the ambiguity offered by double relativity.

Thus, we want to show that Prediction 1 can be wrong while Prediction 2 is not.

Prediction 1 (singly-relative): must p contradicts —p

2 There is no linguistic expression dedicated to slight possibility, so it must be deduced through a combination of other operators.
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Prediction 2 (doubly-relative): must p is compatible with may -p*

Both singly and doubly-relative modality allow Prediction 1, but only doubly-relative modality allows
Prediction 2. If in discourse, Prediction 1 covers all of the entailment relations that we need, then we have to go
elsewhere for evidence in favor of double-relativity. If, on the other hand, Prediction 2 is true, we will have found
convincing evidence for the need for double-relativity which is based in linguistic fact rather than on a subjective
sense of strength or weakness.

von Fintel & Gillies (2010) claim the following sentences support a single relativity definition for epistemic

necessity.

(12) It must be raining, but #perhaps® it isn’t raining.
(13) Perhaps it isn’t raining, #but it must be.

(14) There is a vanishingly small chance that it isn’t raining, #but it must be.

In reference to these examples, they point out that even though perhaps —p does not remove all =p worlds
from the modal base, it is still contradictory to must p. Under the assumption that perhaps —p is weak (contextual),
they posit this as evidence that must cannot be relative to a smaller set than the set of accessible worlds. However, if
perhaps —p is taken to denote mayn —p, it says there is at least one —p world in the max set. If must p is taken to denote
musty, then it says there is no —p-world in the max set, so they contradict each other. The observations can thus be
explained by Prediction 1 above, which as we saw is compatible with either single or double relativity. Thus, (12)
and (13) do not offer evidence either way for our issue. As long as must and perhaps denote relativity to the same

set of worlds, they contradict each other.

% Note that we must show not just that musts p and mayc —p are compatible, but that musts p and mayh —p are incompatible.
Otherwise the evidence would point not to double relativity but to a break in the duality of may and must such that there are
conceptual differences other than force (possibility vs. necessity).
3L In the examples they use perhaps instead of may, but they are proposing a general definition for possibility and necessity
operators, so their predictions should be the same for may. One motivation for the choice of perhaps may be to control for the
increased salience of may and must as a pair.
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von Fintel and Gillies acknowledge this issue in a footnote, and claim to have ousted the possibility of double
relativity definitively with (14). Since a vanishingly small chance that -p would certainly reflect weak (mayc)
possibility even if we assumed that perhaps denotes strong possibilty (mays), and it is still contradictory with must
p, they conclude that must is strong and, worded in terms of our current investigation, singly-relative. However, what
this may reflect is some sort of clausal restriction on the type of modality such that when there are multiple epistemic
modals in a given clausal unit one cannot denote singly-relative while the other denotes doubly-relative modality. |

offer the following as evidence that that is exactly the case.

(15) John: Where's Bob?
Taro: He may have gone to the store.
Jane: No, look. His brief case is gone. He must have gone to the office.
John: So you're sure he didn't go to the store?

Jane: Well, no. He may (marked intonation) have, but come on! He must have gone to the office.

If we only allow strong necessity, we must assume that Jane, rejecting Taro's suggestion, believes that "Bob went
to the store” is contextually impossible. However, if this were the case she would be contradicting herself in her next
utterance, where she would have to be agreeing with Taro. However, we can see that she still upholds her original
opinion, so she seems to believe her belief state is consistent.

One way for it to be consistent would be to say that "Bob went to the store™ and “"Bob went to the office™ are not
mutually exclusive, but if this were the basis for Jane's utterance then we would predict Jane does not disagree with
Taro's may, which goes against her utterance of "no". Furthermore, the answer being sought is why Bab is not present,
not what his trajectory is, so any proposition offered as an answer should be a competitor entailing the complement
of the other competitors.

We can give an adequate explanation if we assume doubly-relative modality. First, we can say that Jane takes Taro's

may to denote mayn. Then, in her first utterance, *Bob went to the office" is presented as humanly necessary relative to a
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stereotypical ordering source and "Bob did not go to the office™ as only contextually possible. This disagrees with Taro's
may given that Taro presents Bob went to the store as a human possibility. Finally, in her second utterance, Bob went
to the office is presented as a contextual, not a human, possibility employing may.. May.p does not contradict musty,
—p, S0 Jane's second utterance need not contradict her first. Also note that Jane's may seems to require marked intonation,
suggesting that she intends it to be interpreted differently from the standard interpretation, or perhaps from the
interpretation it is given in Taro's utterance®. We might assume the difference is that may in Jane's final utterance is
presented as mayc. Since for must, —p and may. p to be consistent, p must be a slight possibility, we can infer that
Jane's belief state corresponds with Configuration 4 in Table 2%, Thus, we have seen that Prediction 1 from above
can be false, and that Prediction 2 correct, showing the need for double relativity in the semantics of English modal
assertions.

Now consider the following utterance.

(16) John may have won, but | doubt it.

Note that this may also prefers marked intonation or the sentence sounds contradictory. As in (15), marked
intonation on may may indicate that it denotes may.. Given this, the need for marked intonation suggests that doubt
cannot pair with mayn. Since a proposition that is slightly possible cannot be humanly possible, this suggests that
doubt is a marker of slight possibility. Also note that in interpreting this utterance, our attention goes to what
Speaker’s reason for doubting John’s victory might be while the possibility of John winning seems like a grudging
concession that cannot be ruled out rather than a possibility that Speaker endorses. Taking John won to be p, Speaker's
belief state would correspond to Configuration 4. Again we have evidence for may being used to differentiate

between slight and human possibility in discourse, and thus corroboration for double relativity.

% The need for marked intonation seems to be idiosyncratic to English. The same discourse event did not require marked intonation
on may (kamo shirenai) in Japanese.
3 n the discussion of pragmatics in a later chapter, I shall propose and demonstrate that discussion involving modals often involves
clarifying and bringing change to the belief state of each discourse participant relative to the five configurations.
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2.1.3 Weak and strong must

Above we saw instances where may p served to denote that p is a human possibility and where it served to
denote that p is a contextual possibility (but not a human one). However, we have only seen cases where must p
denoted that p is a human necessity. In this section, we will conclude that must also has a contextual necessity reading

available, but that it is usually not the salient reading.

(17) It's raining.

(18) It must be raining.

The problem is that (18), if interpreted as a contextual necessity assertion, is theoretically stronger than (17),
but is intuitively weaker. (17) only requires that Speaker believe it is actually raining. (18), taken as a claim of
contextual necessity, would mean that Speaker believes not only that it is raining, but that given his current
knowledge of the state of the world, there is no other possibility than rain.

This may at first seem to also be the case for (17), and if it happens that Speaker utters (17) in response to
physically seeing that it is raining, there would be no other possibility than that it is raining. However, Speaker will
sometimes assert (17) without such decisive evidence. For instance, if he is indoors and sees that all the people
around him have wet umbrellas, he may assert (17). In this case, Speaker only claims that he believes it is raining
and, through conversational principles, that he believes he has sufficient justification to assert that it is. However, he
does not make any claims about there being no other explanation for people with wet umbrellas. With (18) as
contextual necessity, the assertion would be that there are no other possible alternatives; if there are wet umbrellas,
the only thinkable possibility is that it is raining. Since (17) feels stronger than (18), this does not seem to be an

accurate portrayal of (18)'s meaning.*

% Both a strong and a weak reading seem to be possible with some work. The strong reading seems easier to get if must is
pronounced with marked intonation.
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Double-relativity addresses this problem by making necessity weaker by defining epistemic necessity relative

to a stereotypical ordering source. (18) would only assert that the only stereotypical/predictable possibility is that it

is raining. As Kratzer says, "There are worlds w such that among all the worlds which are compatible with what we
know in w, those which come closest to the normal course of events in w don't include w itself" (Kratzer, 1991, p.
645). As a glance at (b’) in Figure 2 from section 2.1 shows, in the case in which p is a human necessity, not all
worlds in the set of accessible worlds need be p-worlds, only all the worlds in the max set. In following, (17) requires
Speaker to believe the prejacent is true but (18) does not, and so, by the quantity and quality maxims, Speaker will
use (17) rather than (18) when he is certain of the truth of the prejacent. This offers an explanation for why (18) would
feel weaker than (17). This would also explain why it is odd to say (18) when Speaker does have direct evidence;
(18) would be a weaker assertion than Speaker is capable of, and so it would violate the quantity-quality maxim.

But why do we interpret (17) in its human necessity reading instead of its contextual one? Doubly-relative
semantics does not rule out that Speaker can ever use must p to denote contextual necessity. It can even be forced
linguistically. For instance, the fact that "must" and “there's a vanishingly small chance" are contradictory in (14)
show that must at least has a contextual necessity reading available.

I propose that in most cases, Hearer will assume a weak human reading simply due to the low probability of
Speaker having strong enough evidence for a contextual one, but that she will not rule it out the strong one until
Speaker makes it absolutely clear which he intends. In some cases she will continue the conversation on this
assumption, and on others she will deem it necessary to confirm with Speaker. We saw an example of the latter in
(15).

In (15), Jane asserted, "Bob must have gone to the office,” but John was dubious that Jane could really know
for sure and asked her to confirm, where she admitted she was not absolutely sure, indicating that the necessity she
had asserted was human. The fact that Bob asked in the first place, and that this is a very natural way for a
conversational to proceed, shows the inherent ambiguity of must p assertions between contextual and human
necessity. The ambiguity of must assertions between contextual and human necessity can be a driving force in

discourse, which we will see more of in 4.2.
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2.1.4 Denotations for may and must as human possibility/necessity operators

We have seen evidence that both may and must can express human modality and contextual modality in
discourse. This means we must either assume a separate definition for contextual and human may and must and
attribute the fact that they both rely on a set of Speaker-centered epistemically accessible worlds as coincidence, or
find some way for a single definition to cover both cases. Kratzer's original proposal has already provided one,
though her motivation was based on the fact that graded modality is present for both circumstantial and epistemic
modals. She says, "... a better view would be to assume that the interpretation of modals in general depends on an
ordering source as well as a modal base where either parameter may be filled by the empty conversational
background" (Kratzer, 1981, p. 50). I concur, adding to her justification the fact that both contextual and human
modality are expressible by epistemic may and must.

If the ordering source is the empty set®®, then the max set is equivalent to the set of accessible worlds. Recall
that the max set is the set of accessible worlds which are not outranked according to the ordering source. A world w
is outranked by another world w' if w' satisfies the truth conditions of all the OS propositions that w does, and at least
one more. Since there are no propositions in the empty ordering source, there is no way for one world to be ranked
higher than the other. Thus, all accessible worlds are ranked equally. If all accessible worlds are ranked equally, the
max set will include every accessible world. This makes the max set is equivalent to the set of accessible worlds. In
following, in the case of the empty ordering source, contextual possibility is logically equivalent to human possibility, and
slight possibility does not exist. Thus, we can give may and must each a single definition, and allow context to

differentiate between whether they take the empty ordering source or a stereotypical one.

Preliminary Definitions (repeated)
Let i be an index for a world-time pair in a context ¢ which fixes a c-relevant individual x at i.

Let f be a contextual variable ranging over propositions which can function as a modal base

% \We would get the same results if the OS contains at most a subset of the propositions in MB.
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Def.

Def.

Def.

Let g be a contextual variable ranging over propositions which can function as an ordering source.
Then
[[frepis]]™" = h(n) iff h(n) is a set of propositions S s.t. for every p in S, p is known by x at i*®.
[[On,stereo]]°*" = (n) iff h(n) is a set of propositions S s.t. for every p in S, p is believed to be a stereotypical
state of events by x at i.
[[ MAX 1] = Ag.Af. maxg(Nf)
15 Stereotypical Max Set
[ [ s epis IMAX [ Go stere0 ] 11 11" = maxng)(Nh(8)) (abbreviated below as maxy(Nf) )
16 Epistemic may/might
[[ [ [might/may [ fs_epis [MAX [ g9 stereo 1111 0] 115" = 1 iff Iw:w'ep & W'e maxg(Nf)
17 Epistemic must

[[ [ [must [ fs_epis [MAX [ 9o stero 1111 0] 115" = 1 iff for all w': w'e max(Nf) > w'ep

These denotations are in no way ground-breaking; in fact they are almost exactly identical to Kratzer's

denotations, except for the following points:

1. In addition to an evaluation world, they encode an evaluation time into the denotation.

2. Conversational backgrounds are not set by interpretation parameters. Instead, an assignment function h
assigns conversational backgrounds to semantic variables with syntactically-obtained domain restrictions.

3. They concatenate the modal base and ordering source into a max operator, yielding a single proposition
rather than a set of propositions. The max operator allows modal auxiliaries to be formalized as standard
quantifiers. Note that this is a proposal for the syntax of possibility and necessity operators and does not
preclude incorporating an ordering function directly into the truth conditions of other intensional operators.

4. The source of both the modal base and the ordering source is the beliefs and knowledge of a contextually-

% Note that the epistemic presupposition that "'p is known by x" is universal, and so is vacuously true for the empty set. Therefore,
there is no need to define an empty conversational background syntactically as it satisfies the presuppositions. If the assignment
function assigns the empty ordering source to g or f, it will satisfy the presupposition.
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determined individual.

2.1.5 Section Summary

In this section, we saw how double-relativity allows the theoretical concepts of possibility and necessity to be
defined relative to a more specific set of worlds than single relativity while also preserving the capability of referring
to a more generally-characterized set of worlds. We saw how this allows a more fine-grained representation of belief
states, expressed by Configurations 1-5 in Table 2. We then saw that these configurations are all necessary to account
for the use of may and must in discourse based on an absence of contradiction in a discourse event where single
relativity would entail contradiction.

Having shown that both contextual and human modality are relevant to discourse, we then proposed human
possibility and necessity as the only denotations for may and must. Rather than splitting contextual and human
modality, they are both taken as deriving from a single semantic denotation where what we had been calling human
modality is the result of a non-null ordering source (which is not entailed by the MB) and what we had been calling
contextual modality is the result of a null ordering source.

In the next section, we will take a closer look at stereotypical ordering sources. In the case of deontic modality,
researchers rely on the ordering source to provide clear truth conditions. However, this is not the only, or even the
fundamental role of the ordering source. Making it explicit what the stereotypical ordering source does and does not
have to do will be an important part of showing that human modality is the most suitable denotation for epistemic

modality expressions.

2.2 The motivations for assuming a stereotypical ordering source

As | pointed out at the beginning of the chapter, most possible worlds semanticists actively employ human
modality semantics for deontic modality, but tend to do so inconsistently for epistemic modality (cf. Papafragou,
2006; Portner, 2009; Stephenson, 2007). As we saw in the last chapter, some specifically argue against human

modality for epistemic modals (von Fintel & Gillies, 2010) while employing it for circumstantial modals (von
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Fintel & latridou, 2008). A reason for the difference in commitment to human modality between deontic and
epistemic modality may be related to the inherent vagueness of stereotypical conversational backgrounds as
compared to deontic conversational backgrounds. The vagueness of what counts as a stereotypical conversational
backgrounds can make truth judgments difficult. This can lead researchers to disregard the ordering source for
epistemic utterances.®’

When an authority figure tells a man "Bob may vote," the authority figure will have made a false statement
unless Bob is a legal citizen of at least 18 years of age. What would it take to make "it may rain" false? Would we
say it because we saw the weather report? Because it's cloudy? Because our joints ache? Because it's especially
humid? There are an unbounded number of reasons we could think of to suppose that "it rains" is a normal or
predictable state of affairs given our knowledge about whatever situation we are predicting rain for. Since it is so
difficult to pinpoint what characteristic(s) Speaker supposes are responsible for making "it rains" a stereotypical
state of affairs, assigning a truth value can seem impossible, absent of contradicting the prejacent itself.

However, the difficulty of assigning a truth value based on such a set of propositions does not jeopardize its
basic function as an ordering source: dividing contextual possibilities into human and slight possibilities. In section
2.1, we saw that epistemic modal assertions must be doubly-relative in order to explain why an individual could
say must —p and may p without contradicting herself or changing her mind in (e.g. Jane in (15)). In Chapter 1, we
saw that they influence Hearer's interpretation systematically, creating a sense of informativity. It is clear that the
ordering source must have an important discourse role to play in epistemic modal utterances.

Since double relativity requires a second conversational background, epistemic modal utterances must have
one. Furthermore, Kratzer has already shown that ordering semantics are necessary for deontic modals, so it is
reasonable and theoretically desirable to assume that epistemic modals, which use the same forms as deontic
modals in English and many other languages (cf. (Matthewson, 2017)), use the same denotation. Nevertheless, the

fact remains that it is not clear what a stereotypical conversational background is. Our task in this section will be

37 The reasoning may be something like: if it doesn't give clear truth conditions, it can't play a significant role in interpretation; if it
doesnt play a significant role in interpretation, it can't really be part of Speaker's intended meaning.
% Since may/must are relative to Speaker's knowledge, even this does not make their proposition false.
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to make the stereotypical conversational background as explicit as possible and show that it does require use of

ordering semantics.

2.2.1 A way of sorting contextual possibilities

In general, an ordering source (OS) contains propositions which represent some kind of ideal. A world where
the propositions in an OS are true is higher-ranked by some standard represented by that OS than worlds where
some or all of them are not. We want, or expect, the propositions in an OS to be true at our world, but we know
that not all of them are.

The ability to sort contextual possibilities is the function we require of an ordering source. An epistemic
modal base tells us what propositions are known to be true by some individual, and we derive from that set the set
of all worlds which are compatible with it, what he have called the set of accessible worlds. The ordering source
orders those accessible worlds based on how ideal they are according to some standard. This division of labor
between the modal base and ordering source allows us to derive human (maximally ideal) and slight (not
maximally ideal) possibilities.

With deontic modals it is self-evident that some kind of "legal” or "regulatory" ideals are involved. A deontic
conversational background is a set of propositions that “represent the content of a body of laws or regulations”
(Kratzer, 2012, p. 37). A proposition in a deontic conversational background sorts contextual possibilities in terms
of legality and illegality. The maximally legal possibilities correspond to those propositions which are compatible
with the max set based on a law- or rule-based deontic ordering source, identified as a conversational background.

Deontic conversational backgrounds tend to be finite lists provided by regulatory bodies such as
governments, authority figures (teachers, parents), households, associations, etc. Typical laws and rules limit the
behavior of individuals or the status of happenings of certain kinds, e.g. (i) people under 20 may not drink alcohol,
(ii) only citizens may vote, (iii) only students who have finished their homework may participate in recess, (iv)
smoking is prohibited on public property, etc. These laws in themselves only apply to certain individuals or

situations. For instance, (i) tells us that it is illegal for people under 20 to drink. It does not tell us that 21 year olds
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may drink alcohol, though we will usually assume that this is the case. In order to regulate society, laws pick some
subclass to which they should apply.

In the case of a stereotypical ordering source, Kratzer describes the propositions as reflecting what is normal
in the evaluation world according to "some suitable normalcy standard" in that world. Normalcy is not typically
determined by explicit lists provided by regulatory bodies, and accordingly the exact nature of the propositions has

been left (purposely) to the imagination,

"What is to count as normal? Definition (e) [i.e. the quoted portion above] is deliberately vague and non-
committal about what suitable standards of normalcy are and where they may come from."

(Kratzer, 2012, p. 37)

There are many different standards one can use for determining that something is "normal,” "usual," or
"stereotypical.” The standards will vary depending on who is evaluating whatever it is that is being evaluated. Even
s0, we can find some empirical necessities in order for a proposition to represent a stereotypical state of events, which
turn out to be very similar to the characteristics we saw in a deontic conversational background.

When we deem something "stereotypical” or "normal™ we do so because we perceive it to belong to some class of
individuals, events, or states which we perceive to usually behave in or appear in a certain way. For example, the
proposition, “that it rains,” cannot indicate stereotypicalness without a subclass of states in which rain is supposed to occur,
be it a subclass of time such as one of the months of the year, a subclass of environment such as a configuration of
the sky, a subclass of personal experience such as when an individual goes to the beach. Likewise, the proposition,
“that people eat 3 meals a day” can only tell us eating 3 meals a day is stereotypical if we qualify which people it is that are
supposed to eat 3 meals a day, whether it be all people, healthy people, people of a certain culture, etc.

Thus, we can see that both deontic and stereotypical ordering sources pick out some subset of states or
individuals and associate that subset with a proposition. For purposes of analysis, conditionals are an optimal way of

accomplishing such situational qualification because they have well-studied logical characteristics. Throughout this
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dissertation, deontic and stereotypical ordering source propositions shall be expressed as conditionals, where the
antecedent qualifies the situation and the consequent says what is legal/stereotypical of said situation®. Using conditionals
in the ordering source will allow clear predictions for truth conditions and inter-propositional relations.

For example, the following propositions are probably contained in the stereotypical conversational
background that many individuals would generate the following, where each value for x and t determines a separate

ordering source proposition.

g={ p1| Ifit’s thundering in X at t, it's raining in x at t ; p,| Ifit’s sunny in x at t, it's not raining in x at t}*°

Stereotypical states of events are in essence generalizations which individuals draw from their experiences.
Any given state of events is composed of an infinite number of characteristics, and any of those characteristics can
be associated by an individual with some other characteristic. For individuals who count the above propositions as
stereotypical states of affairs, most or at least many of their experiences with thunder will have coincided with rain,
and most or at least many of their experiences with sunny weather will have coincided with no rain®. Thus, we get
common associations like those in g above, but there may also be unfortunate individuals who consider "If 1 go to
the beach at t, it rains at t," or "If my right knee hurts at t, it rains at t" a stereotypical state of affairs. There are
countless more stereotypical states of affairs concerned with raining and not raining that could be included ing.

Returning to the problem of truth conditions, this multitude can make it difficult for Hearer or a researcher
to pinpoint what states of affairs are relevant for a given modal utterance. In fact, it is often the case that Speaker
himself does not have a clear idea of what he considers normal or why, even though he has an intuition that it is.
This does not hamper the ability of an ordering source to sort contextual possibilities.

When Speaker says "It might rain," it is not necessarily important why he thinks that "it rains" is part of a

% Some ordering sources, such as bouletic ones, are not dependent on external conditions. Though they will scarcely be mentioned
in this dissertation, where they are they will not be expressed as conditionals.
0 n this case the variable ranges over places and times, but there could also be variables for any type entity.
41 Nowhere does this experience require that thunder and sun never coincide, so we get two generalizations which can collide in the
actual state of events. When they don’t collide, of course we’ll choose the generalization that fits the situation, but when they do
collide will typically be able to assess the situation based on different generalizations.
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stereotypical state of affairs. Speaker may feel entitled to make the assertion because he sees someone with a wet
umbrella, but Hearer may agree because she thinks the air is moist, having not even noticed the wet umbrella. On
the other hand, she may disagree with him because she can see the cloudless blue sky out the window. In either
case, Speaker's utterance has indicated that he believes that "it rains" is a stereotypical possibility*?. For the
stereotypical ordering source to sort contextual possibilities, Hearer need only recognize that Speaker's utterance
is relative to a stereotypical ordering source. Hearer will have her own set of stereotypical states of affairs which
she can use to evaluate his utterance.

Thus, maintaining flexibility as to who or what determines normalcy is an important consideration to avoid
evaluating the truth of epistemic possibility/necessity utterances according to standards by which Speaker did not
intend them to be evaluated. As researchers we are better off not generating an explicit list of propositions expressing
stereotypical states of affairs. Instead, we can deduce them based on the utterance and its surrounding context, just

as Hearer does. This does not hamper their ability to sort slight and human possibilities.

2.2.2 Normativity

As stated at the beginning of this section, OS propositions are not selected because they are believed to be
true. Put another way, their inclusion in the domain of the ordering source variable g's domain is not dependent on
truth. Instead, they are chosen because they serve as norms of some type, whether that norm be of legality or of
stereotypicality. The reason these norms can serve to order worlds differentially is because they are not true in all
accessible worlds, i.e. they are sometimes false.

Imagine a strong-handed country where the voting law is “All citizens must vote.” Now suppose that John
is a citizen. “John may vote” will be true, and so will “John must vote”. But suppose he did not vote. Then there
are no accessible worlds at which the propositions representing the law are all true. Now suppose that Taro, also a

citizen, did vote. John’s not voting results in a set of accessible worlds, and in none of them is it true that “All

“2 Of course, there will also be instances where the exact reasoning is important, particularly when Hearer disagrees. Hearer will be
able to disagree even if she does not know that the prejacent is false if she knows that Speaker considers the prejacent part of a
normal state of affairs and that she does not.
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citizens vote,” so they could all be taken as “illegal” worlds. However, John’s not voting does not result in Taro’s
voting suddenly being illegal. Taro has obeyed the law and John has not.

What we want in the OS is a proposition which can be judged as true or false for a given state of affairs and
still be used for other states of affairs. Thus, the law that we know, “All citizens must vote,” acts as a sort of counter
ranging over individuals, and the propositions which are used for evaluation in the ordering source are, “if John is
a citizen, John votes,” “If Taro is a citizen, Taro votes,” etc. That is, the propositions in the ordering source represent
specific cases among the set of cases over which the law operates. Aworld where John and Taro both vote is legally
better than one where only Taro votes, but a world where only Taro votes is legally better than a world where
neither John nor Taro vote.

The same thing can be said for a stereotypical background. For a stereotypical quantifier, we will employ
usually. I wish not to identify the stereotypical quantifier precisely as the English word usually, leaving room for
our intuition of what a "stereotypical” state of affairs is*®, but will use the word for exposition throughout this
dissertation.

Now, assume a stereotypical trend, usually, if it's thundering it's raining, and let us suppose that it is
thundering in Sapporo and Tokyo. Let us also suppose that we know it is not raining in Sapporo. Intuitively, this
does not mean that it is no longer true that "usually, if it's thundering, it is raining.” Just as the law applied separately
to distinct individuals in the deontic voting example considered above, the stereotypicality association between
thunder and rain applies separately to distinct places and times, and the propositions which are actually evaluated
in the ordering source are, "if it's thundering in Sapporo, it's raining in Sapporo,” "if it's thundering in Tokyo, it's
raining in Tokyo," etc., where the specific places and times have been substituted in. Worlds where it's raining in
both Sapporo and Tokyo are the most stereotypical, but we know that it is not raining in Sapporo so the most
stereotypical worlds we can expect are those where it is raining in Tokyo.

At this point, it will be helpful to make the relationship between stereotypical trends and ordering source

4 There may be cases where "normally" or "predictably" work better intuitively and there may be cases where no lexical adverb fits
just right.
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propositions more explicit. Lewis (1975) has called adverbial quantifiers like usually "unselective quantifiers," and
suggested that they quantify over any free variables in a sentence; these variables could range over individuals,
sets of individuals, events, or minimally only times, and those times could be instants or intervals (Lewis, 1975).
We will follow Lewis and call each instantiation of a property embedded under a quantifying adverb a "case." Each
case corresponds to a tuple of values for the free variables. Propositions for a stereotypical OS are specific cases
that instantiate the property over which a "stereotypical” quantifier quantifies.

For any property extracted from a stereotypical trend there is an antecedent and a consequent; the antecedent,
a'(x), consists of restrictions on the domain of each free variable in x. Only values which are in the domain of a'
will be included in the stereotypical association with p'. x shall refer to a tuple containing all and only the free
variables in a'(x) (which by definition are equivalent to those in p'(x)). There is no hard rule for how many free
variables there will be in any given such a'(x). Table 3 below includes some examples taken from other places in

the dissertation.

Table 3 Examples of stereotypical trends

Stereotypical Trend X ifa'(x), p'(x)

a Usually, if it's thundering in place y at t, it's raining at in | x= <y, t> if it's thundering(x), it's
yatt. raining(x)

b Usually, if it's sunny at place y at time t, it's not raining | x =<y, t> if it's sunny(x), its not
atyatt. raining(x)

c Usually, if Bob has a girl he's interested in at place y | x= <y, t> if Bob has a girl he's interested
during time interval t, he stays at y during t. in(x), then he stays(x)

d Usually, if Bob has plans at time t at place y and if Bob's | x=<t,y,z> | If Bob has plans(x), he leaves
current location z is not y, he leaves z for y before time t to do them(x)
to do them.
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e Usually, if a boy y likes a girl z, y will go the prom with | x = <y, z> If aboy likes a girl (x), he'll go
zifzasksy. to the prom with her (x) if she

asks him.

In (a), we have "Usually, if it's thundering(x), it's raining(x)," where x would need to specify a place and time to
make a proposition*. To derive an appropriate OS proposition, we extract the property of being a place y and a
time t such that if it is thundering in y at t, then it is raining iny at t, and fill in values for y and t*°.

In summary, Speaker can use stereotypical trends which he counts among his knowledge, which by
definition are not falsified by any one given case, to evaluate the prejacent by deriving specific cases by assigning
values to x in the property, if a'(x) then p'(x) embedded under the stereotypical trend marker. Each proposition in
the OS is taken to be derived from a stereotypical trend in the modal base in this way. The relationship between
propositions representing a stereotypical trend and an OS proposition is that of a general trend to a specific case.

As in the case where it was not raining in Sapporo even though it was thundering, some propositions, or
cases, in the ordering source will be false at all accessible worlds, so we cannot simply intersect the set of accessible
worlds with the set of ideal worlds and say those worlds are the best.*® I we tried, even if none of the propositions
in the ordering source itself were contradictory, when we intersected them with the set of accessible worlds we
would get the empty set. Since necessity is analyzed as universal quantification over a set of worlds, if we took
necessity statements to quantify over all worlds in the intersection of the accessible worlds and the ordering source
propositions, all necessity propositions would be true and a parallel existential quantification of possibility would
result in all possibility propositions being false.

To avoid this unwanted consequence, we have to determine for each accessible world w, how many and

4 In general, we can expect the specific values to be filled in by the modal assertion, which, as we will see in 3.3.1-3, by definition
contains an instantiation of p'(x).
4 The fact that a stereotypical quantifier ranges over some individual-type variables while other individuals in the property have a fixed
reference will be a product of the accumulated experience of the individual whase stereotypical ordering source is in question. For instance, in
(d) we have a stereotypical trend specific to Bob. A person who does not know Bob, or thinks that Bob is a person who often skips out on his
plans, will not be count this trend among their knowledge, though they may be able to derive it from a more general trend where instead of
"Bob" an appropriately restricted free variable (e.g a person y and y is punctual) is used.
“ The ideals themselves may contradict each other, giving even more backing to this point.
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which OS propositions are true at w. Counting worlds in this way allows us to use the fact that the OS propositions
are not true in every accessible world to sort contextual possibilities by modeling them as propositions (i.e. sets of
worlds). The standard for ranking accessible worlds will be described in detail in the next section, but basically if
a contextual possibility (a proposition which contains at least one accessible world) contains at least one accessible
world which was also not outranked as a result of the OS-based counting just described, it is a human possibility.
If it does not contain such a world, it is a slight possibility (i.e. although it is a contextual possibility, it is not a
human one). This is what ordering semantics does for us*’.

Up until now I have focused on the double relativity aspect of human modality. In the next section, we'll
explore the ordering function. We will see that it not only allows the differentiation of contextual possibilities based
on potentially false premises, but also provides a way to not just evade but give an empirically satisfactory
explanation of conflicts in our expectations and how we resolve them. The ordering function was originally

designed to solve paradoxes in deontic logic, but we will see that it is also essential for modeling stereotypes.

2.2.3 Ordering based on potentially false propositions

The ordering function below is a general function which operators over all possible worlds, ordering them

according to how close they are to the ideal represented in a given set of propositions.

Def. 18 AStrict Partial Order
For any set of propositions P,
YwWw i w <pw’iff Vpe P(W” e p— w’ e p)AIp € P(W’ € pAw” ¢ p)
By this definition, w’ is ordered before W’ with respect to P iff all propositions in P that are true at w” are also

true at w’ but at least one is true in W’ that is not also true in W”’

47 See (Kratzer, 1977) (alternatively, there is an updated version in Chapter 1 of (Kratzer, 2012)) for some alternatives and their
downfalls. This is a foundational work in Kratzer's development of ordering semantics for modality.
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This function takes each possible world and counts which and how many propositions in a given set of
propositions are true at it and orders them based on that. Therefore, if we put the set of accessible worlds through
this function, and a given member of the given set of propositions P is false at all accessible worlds, it will not affect
the relative ordering of the accessible worlds. For example, even if the proposition in the set is "if it's thundering in
Sapporo, it's raining in Sapporo,"” is among the ordering source propositions P, if we know that it is thundering but
not raining in Sapporo, that proposition will be false at all accessible worlds. However, if it also contains "if it's
thundering in Tokyo, then it's raining in Tokyo" and we know that it's thundering in Tokyo but aren't sure if it's
raining or not, then those worlds where it's raining in Tokyo will be ordered higher than those where it is not.

Note that the ordering function can produce intermediate ranks. Intermediate ranking worlds require
consideration for modal utterances which compare non-complementary propositions. For instance, a proposition q
compatible with ordering source propositions a, b, ¢ (i.e. a proposition which includes at least one wa,c world) can be
defined as a better possibility than a proposition r compatible with only a, b, which is in turn defined as a better
possibility than a proposition m compatible with only a. In this case, according to the ordering function, and presumably
to intuition, we could say "r is a better possibility than m."”

Since the current investigation focuses on human modality, whose necessary and sufficient conditions are in terms
of whether p and —p are compatible with or entailed by the max set, so distinguishing the set of accessible worlds which
are not outranked from the rest of the accessible worlds is sufficient for our purposes. Therefore, modeling after other
authors, I shall simplify the truth conditions of necessity and possibility by using a selection function, which I call maxe,

to select the subset of the set of accessible worlds composed of only the stereotypically highest ranking worlds.

Def. 19 Selection Function
For a given strict partial order <p on worlds, define the selection function maxp that selects the set of <p -best
worlds from any set X of worlds:

VXcW : maxp (X) ={weX : -dw'eX : W' <p W}
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Applied to possibility modals, the value of X above is the intersection of the propositions in the modal base f, and
the strict partial order <pis based on the ordering source g. All the worlds in Nf are ranked by <4 and those worlds which
are closest to the ideal encoded by g are selected. This set will be referred to as "the max set." For a stereotypical ordering

source, these will be the maximally stereotypical worlds.

Def. 20 Max Set
For any set of accessible worlds Nf and ordering source g, the max set shall refer to maxg(Nf), the set of worlds

selected by the selection function in Def. 19

Thus, ordering allows us to derive a max set composed of only the accessible worlds which are maximally
ideal and never results in the empty set (unless the set of accessible worlds itself is empty). This brings us to another
problem: contradictory ideals. In the next section, we will look at how the partiality of the ordering function
accounts for contradictory stereotypes, such as when a situation predicts that raining and not raining are both

stereotypical.

2.2.4 Contradictory expectations and a partial order

Laws sometimes contradict themselves, but they are in general designed not to do so. Stereotypes, on the
other hand, are full of contradictions, and this has a big effect on how we use epistemic modals. We saw that a
deontic ordering source including "If John is a citizen, he votes™ leads to the truth of *John must vote.” Given this,
if a stereotypical ordering source includes "if it's thundering in Tokyo, it's raining in Tokyo," and there are
accessible worlds where "it's raining in Tokyo" should this not result in, "It must be raining™ being true? It can lead
to this conclusion, but since there are also many ways that "it's not raining in Tokyo™ might also be a stereotypical
state of affairs, there will be many instances where it does not. Speaker is aware of this. This is modeled in our

semantics by the partiality of the ordering function.
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We form associations by pulling out commonly co-occurring characteristics of states of affairs and associating
them. For instance, we might associate thunder with rain if we have a lot of experiences where thunder and rain co-
occur; we might associate sunny weather with no rain if we have a lot of experiences where sunny weather and no
rain co-occur. Given that we did so, these associations would not require that thunder and sun never coincide (though
we may form such an association separately), so we would get two generalizations which can collide in any given
state of events.

When there are no conflicting associations, for instance it's sunny but not thundering, there is no problem.
However, when we have conflicting associations, we will be able to assess the situation based on either of them. For
instance, at a given point in time, we might think rain in Tokyo is a normal state of affairs because it's thundering,
but at the same time think it abnormal because it is sunny. Ordering semantics can handle these situations thanks to
the partiality of the ordering function.

For any two worlds, wi and wy, if there is an ordering source proposition which is true in one but not the other,
and the reverse also holds, no order can be established between them (see Def. 18, p. 63). In this case, there are two
subsets of worlds which are completely ranked with respect to the ordering source, where each subset is defined
according to its highest ranking set of worlds. One of these sets will contain wy but not we, while the other will count
w; but not w1. Lower ranked worlds may or may not be shared among such subsets.

To be clear, this ordering function disregards any notion of priority of one ordering source proposition over
another; it can neither affirm nor rule out that one ordering source proposition might somehow be more important
than the other. As a consequence, for an OS including propositions a, b, ¢, and d, even in a case where 3 OS
propositions a, b, and ¢ are true in w’ and only 2 OS propositions a and d are true in w”, w' and w" cannot be ordered
wi.r.t. one another since there is a proposition true in each of them that is not true in the other. In this case we would
have two subsets of Nf which are internally completely ordered w.r.t. g but completely unordered with respect to
each other.

This ordering is schematized in Figure 3 below. All worlds listed in the figure are accessible. Wanc is the set of

accessible worlds where propositions a, b, ¢ and =d are true, wa, where aand b, -c and —d are true, etc. w_are worlds
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where none of the ordering source propositions are true. For expository purposes we will suppose that there are no
worlds where both b and d are true or where both ¢ and d are true. Given these assumptions, there are two subsets of
highest ranked worlds, wag and wanc as seen in Figure 3. Ordering sequences branching from these are colored

accordingly. Subsets of worlds are listed more than once because they appear in multiple, distinct ordering sequences.

Figure 3 Two Disconnected Branches of Ranked Worlds

Wy <p| W_
Woad <p
Wa <P W_
Wa <P W_
Wap| <p
Wp <p| W_
Wa <P W_
Wabc <p | Wac| <p
Wc <P W_
Wp <p| W_
Wep| <p
Wc <P W_

Let us also consider a case where, in addition to d being incompatible with b and c, there are no worlds in Nf
where a, b, and ¢ are all true (-3w: weNf & we(aNbNc)). Since Nf does not include any worlds Wapc, these worlds
do not get ordered by maxg(Nf) and thus there can be no ordering relative to Wane. This means there would be four

subsets of mutually unorderable ranked worlds instead of two. This is schematized in Figure 4.

Figure 4 Four Disconnected Branches of Ranked Worlds

Wq <p W_
Wad <p

Wa <P W_
Wab <p | Wa <p W_
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Whp <p W_

Woac Wa <p W_
<p

Wc < P W_

Web Whp <p W_
<p

Wc < P W_

We shall refer to each subset, grouped according to its highest ranking worlds, as a branch of ranked worlds

and to two or more mutually unorderable subsets as disconnected branches.

Def. 21 Disconnected Branches (of Ranked Worlds)
For any modal base f and ordering source g = {px, p2... pn}, for any pi, p; such that 1<i,j<n and pinp;N(Nf)=,
if there is at least one world w; in Nf where p; is true and one world w; where pj is true, w; and w; and the two
subsets of worlds which are completely ordered relative to w;i and w; shall be referred to as disconnected

branches of ranked worlds.

Disconnected branches are important for possibility because they allow a proposition and its complement to
both be true in some maximally ranked world, though never in the same maximally ranked world. Looking at Figure
3 and Figure 4, we can see that each rise in rank results from the complement of one of the OS propositions being
true throughout the lower ranked subsets of worlds; for instance, wag worlds are better than w, worlds because the
complement of d is true in all wa worlds. If wag worlds are compatible with the set of accessible worlds, there will be a
branch of ranked worlds in which no w-g world, regardless of how many other OS propositions are true in it, would
be included among the set of that branch's highest-ranked worlds.

In the case that there are disconnected branches of ranked worlds, the subset of those worlds which are ranked
highest within at least one branch is selected for the max set. For example, in Figure 3 and Figure 4, that subset of

accessible worlds containing the leftmost sets of worlds subsets would all be selected. Consequently, there will be
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cases where no one OS proposition is true in all worlds in the max set.

Stereotypical ordering sources as | have depicted them include conditionals whose consequents can be the
prejacent and/or its complement, e.g. If it's thundering in Tokyo then it's raining in Tokyo and If it's sunny in Tokyo
then it's not raining in Tokyo. Since it is possible for two conditionals whose consequents are a proposition and its
complement to be true in a single world, conditional OS propositions do not guarantee disconnected branches.
However, any worlds where both the antecedents are true can only satisfy at most one of the conditionals' truth
conditions. If the set of accessible worlds is restricted so that the antecedents are true in all of them, we get
disconnected branches.

Returning to the problem we ran into at the beginning of this section. Even if Speaker knows that it is
thundering and believes that this thundering is positively associated with raining, unlike in the law example
considered earlier he will not necessarily assume that this makes "it is raining" a necessity. This is because he has
not ruled out that there are other characteristics of the situation which are positively associated with "it is not raining."
For example, perhaps he has also noticed that it's sunny out and takes sun to be positively associated with an absence
of rain. As long as he has not ruled out such a possibility of a disconnected branch of ranked worlds where "it is not

raining" is true being among its top-ranked worlds, he will not say It must be raining.

2.2.5 Section summary

The goal of this section was to make the stereotypical conversational background as explicit as possible and
show that doing so requires the use of ordering semantics. We saw that in general the key function of the ordering
source serves to sort contextual possibilities into human and slight possibilities, and that it is able to do this because
the propositions that comprise the ordering source are not necessarily true (i.e. not true in all accessible worlds).
This leaves open the possibility of some of its propositions being false in all accessible worlds, and an ordering
semantics addresses this problem. This was necessary for stereotypical conversational backgrounds just as it was
for deontic conversational backgrounds.

We also showed that unlike law-based deontic conversational backgrounds, stereotypical conversational
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backgrounds are not finite lists and have no need to be in order to fulfill their function as an ordering source.
Furthermore, since stereotypical states of affairs reflect associations which are formed by associating frequently
co-occurring characteristics, not all characteristics, of a state of events, they give rise to contradictory expectations.
We saw that ordering semantics can also model this, by generating disconnected branches of ranked worlds.
Whenever Speaker believes there could be a disconnected branch where the complement of the prejacent in his
modal assertion is true, he will use may/might instead of must.

Given what we have seen, the inability to find explicit truth conditions given a stereotypical ordering source
does not adversely affect its function as an ordering source. On the contrary, incorporating an ordering semantics
seems to be the only way to sort contextual possibilities based on our manifold and often contradictory expectations

of how the world operates.

(optional) A run through of how a max set is chosen based on a modal base

The necessary concepts have now all been introduced. For those readers who are having trouble understanding
how the max set is selected based on the modal base and the ordering source, this section may be helpful. For those
readers who already understand, this section may be skipped.

In this section, we shall examine a linguistic example of ordering and max set selection. Very different results
are obtained for the max set depending on which worlds are accessible from the modal base. Before examining how
the modal base affects the max set, we shall see how different mutually incompatible propositions (i.e. distinct cells
of a partition) differ in their compatibility with the propositions in g (repeated from above). Each wj is taken to be
the set of all worlds in which the propositions listed next to them are true (e.g. wi below is the set of all worlds in
which it’s thundering, it isn’t sunny, and it rains.) | have also listed the most inclusive non-empty intersection with the
ordering source propositions for each partition. The more inclusive intersection to which a world is a member, the
higher is its rank. Those subsets which are compatible with both ordering source propositions are underlined. To
simplify exposition, we will abstract away from the time and place values in the ordering source propositions for this

exercise.
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g ={ py Ifit’s thundering, it's raining ; p| If it’s sunny, it's not raining }

Wi 1t § thundering but not sunny, and it is raining,

Wi1Np1NPaAZ

Wo: It’s thundering but not sunny, and it is not raining,

WoNp2AD

Ws: It’s sunny but not thundering, and it is raining,
W3NpAD

Wy It’s sunny but not thundering, and it is not raining,

WaNp1NPoED

Ws: It’s sunny and thundering, and it is not raining,
WsP2AD

We: It 5 sunny and thundering, and it is raining,
WsNP1AD

w¢: It’s not sunny and not thundering, and it is raining,

WrNp NP AD

Ws: /t’s not sunny and not thundering, and it is not raining,

Wgﬂglﬂgg,@

Next we will look at how the max set is selected.

. Forf={W}, maxg (Nf) = Wiowsa WA Wg
Given an empty modal base, i.e. if f contains only the empty proposition true at every world, all possible worlds
(i.e. all worlds in W) are accessible. In such a situation, the highest ranking accessible worlds are w1, Wa, w7, and we

worlds since both propositions in the ordering source are true at them. Since they are members of exactly the same
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ordering source propositions, they are equally ranked w.r.t. one another.

For f = { it's thundering; it's not sunny }, maxq(Nf) =wy

If only thundering but not sunny worlds are accessible from the modal base, i.e. if the modal base contains the
propositions that it is thundering and that it is not sunny, only w1 and w» worlds are accessible. Both p; and p; are
true at w1 worlds, but only p2is true at w. worlds, so w; worlds are ranked higher than w, worlds.

For f ={ it's sunny; it's not thundering }, maxg("Nf) = wa

If only sunny but not thundering worlds are accessible from the modal base, only ws and wi worlds are accessible.
Both p1 and peare true at ws worlds, but only ps is true at ws worlds, so waworlds are ranked higher than ws worlds.
For f = {it's sunny; it's thundering }, maxg(N/j = ws_we

If only sunny and thundering worlds are accessible from the modal base, only ws and we worlds are accessible. Since
they are each compatible with a different ordering source proposition, they are not orderable w.r.t. one another. We
can’t say that one is better than the other, or even that they are equal to one another. We can only say that they are
both stereotypically highest ranking worlds.

For f = { it's not sunny; it's not thundering }, maxg(Nfj = wawg

If only not sunny and not thundering worlds are accessible from the modal base, only w7 and ws worlds are accessible.

Since both ordering source propositions are true at both of them, they are both selected for the max set.

As the above shows, we get different max sets for the same ordering source depending on what facts are included

in the modal base.

2.3 Chapter summary

In the larger picture, the goal of this dissertation is to explain the discourse behavior of utterances expressing

epistemic modality by showing how epistemic modality interacts with the common ground and the cooperative

principle. In order to do that, it is first necessary to choose a semantic theory. The goal of this chapter was to show

that a semantic theory based on human modality is the best theory for modeling epistemic modality based on
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empirical necessities. In 2.1 we examined entailment relations in discourse. In section 2.2 we determined that doubly-
relative modality requires a way to sort possibilities, and that an ordering source allows us to model how they are
actually sorted in practice. That is, an ordering source paired with an ordering function allows us to sort possibilities
based on ideals, which are potentially false and potentially contradictory.

We first saw that doubly-relative modality is necessary to account for non-contradictory use of must —p and
may p by a single individual in discourse. More specifically, we saw that as a theoretic construct doubly-relative
modality provides 5 different possibility configurations, which can be taken to represent consistent, maximally filled-
out belief states regarding the possibility of a given proposition, and that these configurations reflect the entailment
relations observed in a given individual's utterances over the course of a discourse event. This served as evidence
against proposals for singly-relative epistemic modality.

We then showed that allowing the ordering source to take the empty set as its value allows one denotation,
human possibility/necessity, to express the content of what we had been referring to as contextual modality in
addition to human modality through relativization to a non-null ordering source. We thus preserved the duality of
must and may (i.e. that they have the same denotation except for force) while allowing them to not always contradict
one another when they have complementary prejacents in discourse. This also allows us to account for observations
regarding the weakness of must utterances with respect to non-modal utterances using the maxims of quality and
quantity from the conversational principles rather than a lexical presupposition.

We then moved on to defining stereotypical ordering sources based on (i) the need to sort possibilities, which
is functionality we require of ordering sources in general, and (ii) the nature of how we form expectations of normalcy.
We saw that an ordering source needs to sort contextual possibilities, but that it doesn't necessarily have to provide
clear truth conditions to Hearer for every utterance. We saw that using ideals, which are potentially false, ina second
conversational background allows us to give a differential order to accessible worlds, since unlike known facts, the
propositions represented by ideals will not all be true in all accessible worlds. However, since this also means that
some of propositions in the second conversational background can be false in all accessible worlds, we saw that we

need ordering semantics. This was a general requirement of doubly-relative semantics and of ordering sources in
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general.

We then observed that since stereotypes are the result of subjective experience, they are replete with potentially
contradictory expectations. We showed that the partial ordering function accounts for this by creating disconnected
branches of ranked worlds. Speaker's stance regarding the presence or absence of disconnected branches was
suggested to be a major factor of Speaker's choice of modal force for his expression.

The ability of a semantic theory based on human modality relative to a stereotypical ordering source to meet
all the demands above gives strong evidence for its validity for epistemic modals. Nevertheless, | have not yet shown
how these semantics allow human modality assertions to function as objective proposals for the common ground.
As it stands we have two sets of propositions determined by Speaker's beliefs/knowledge which sort contextual
possibilities. Since Hearer cannot be sure of what propositions are in either of these sets, how can she make any
conjectures about what change to the common ground Speaker is proposing?

In particular for human possibility, as long as Speaker does not know any proposition which contradicts the
prejacent or an ordering source proposition with the prejacent as its consequent, he can truthfully assert a human
possibility assertion. Thus, the semantics of a possibility utterance alone cannot do any more than tell Hearer that
Speaker does not know that the prejacent is not a stereotypical state of affairs.

In the next chapter, I will frame this semantic-pragmatic interface problem in a Stalnakerian discourse model
and show that it does not bring human modality semantics closer to the discourse effects observed for modal
assertions. 1 will then show how the literature has addressed different aspects of the gap between discourse effects
and semantics, focusing on two central endeavors: describing and explaining its speech act effects and finding
suitable truth conditions for it. Finally, 1 will make my proposal, and show that simply applying the quantity-quality

maxim to human modality semantics in a Stalnakerian discourse model can explain all of these problems.
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Chapter 3 Stalnakerian assertion and modal sentences

An assertion is a goal-oriented action undertaken by Speaker in a conversational exchange. The typical goal is
contributing information to Hearer and/or a common pool of beliefs among discourse participants in order to further

some purpose motivating the exchange. Grice describes this behavior as guided by the cooperative principle.

Our talk exchanges do not usually consist of a succession of disconnected remarks, and would not be
rational if they did. They are characteristically, to some degree at least, cooperative efforts: and each
participant recognizes in them, to some extent, a common purpose or set of purposes, or at least a mutually
accepted direction. This purpose or direction may be fixed from the start (e.g., by an initial proposal of a
question for discussion), or it may be so indefinite as to leave very considerable latitude to the participants
(as in a casual conversation). But at each stage some possible conversational moves would be excluded
as conversationally unsuitable. We might then formulate a rough general principle which participants will
be expected (ceteris paribus) to observe, namely: Make your conversational contribution such as is
required at the stage at which it occurs, by the accepted purpose or direction of the talk exchange in which

you are engaged. (Grice, 1989, p. 26)

For typical linguistic exchanges, Speaker and Hearer are mutually expected to be cooperative, and part of that
expectation is making sincere (as per the quality maxim) and informative (as per the quantity maxim) contributions.
However, modal assertions, in particular assertions of possibility, seem to present a problem with respect to the
quantity maxim. This is true even with Kratzer's doubly-relative definitions which use two conversational backgrounds
to pick out a restricted set of worlds. For any set of ideals and any proposition p, if some combination of the relevant
facts in the modal base and the ideals constituting the ordering source do not directly contradict p, p will always be
compatible with the set of worlds picked out based on the ideal, i.e. with the max set. Thus, it would seem that as long as

Hearer does not mistakenly believe that the prejacent is false, it should not be possible to derive new information based on
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an assertion of possibility.
To make sense of why this is so, we shall stray from typical conversation for a moment. John and Taro are quietly

walking down the street in Tokyo after a long day of lectures. John suddenly says (19).

(19) It may be raining in South Africa.

Taro is baffled at John's sudden outburst, but has no reason to doubt its truth. In this context, Taro knows that neither
John nor himself know that the prejacent is false, and that they do not have any knowledge which would suggest that
it is, or is not, raining in South Africa. Indeed, it would be very difficult to find a context outside of South Africa where
either of these conditions were met. Thus, instead of doubting the truth of the outburst, he decides John is just a horribly
inept conversationalist. Indeed, there is very little that would make John's utterance false and correspondingly very little
information contributed by it. It is thus a violation of CP.

However, this is not how a typical, or even a mildly random possibility assertion proceeds. We shall consider
a conversationally unrelated assertion which nonetheless addresses a proposition about which the utterer is believed
to have some relevant knowledge. John and Taro are walking down the street in Osaka, a city to the west of Tokyo.

John knows that Taro has relatives in Tokyo that he talks to occasionally. Taro suddenly says (21).

(20) that it snowed in Tokyo this July®

(21) It may have snowed in Tokyo this July.

Given facts such as that snow usually occurs during cold weather and that Tokyo is very hot in July, (20) is certainly
unlikely, but it is not impossible. This time, John knows that Taro might have knowledge which indicates that snow
occurred in July. Unlike (19), when John accepts (21), in some respect he also generally accepts (20) as "more™ possible

than it was prior to the utterance. A typical assertion asserts the truth of its propositional content, so this effect is not

“ The that indicates that it is an unasserted proposition.
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predicted by the truth conditions of human possibility, whether its ordering source is null or non-null. All that is
required to satisfy the truth conditions is that Speaker not know any proposition that contradicts the prejacent or that
entails the antecedent of a stereotypical ordering source proposition whose consequent is the complement of the
prejacent. Thus, human modality semantics, on its own, does not explain why there should be a difference between
(19) and (21).

The difference, | will argue, can be found in an examination of how the maxims of quantity and quality interact
with the common ground and the semantics of human modality. Possibility assertions are usually interpreted to be
in line with the maxim of quantity such that, at a minimum, they contribute new information, but in the case of (19)
the common ground and the quality maxim did not allow an informative reading. In the case of (21), though it also
seems abrupt and of minimal interest to John, the common ground did at least allow for the assertion to be
informative.

In order to show how this works, I will first explain how assertion works in a Stalnakerian model of discourse
and that this characterization of assertion, which is a proposal to add the content of the asserted proposition to the
common ground, is not enough to explain the effects modal assertions have on the common ground. After that I will
introduce a variety of issues concerning modal assertions raised in the literature (not limiting myself to literature
working under a Stalnakerian framework). Finally, I will show how the method highlighted in Chapter 1 can offer a

unified answer to many of these issues and do away with the fragmented solutions proposed in the literature.

3.1 Assertions and the common ground

The Gricean maxim of quantity requires that Speaker make his contribution as “informative as is required”.
Stalnaker (Stalnaker, 1973, 1978, 1996, 2002), who characterizes assertions as proposed additions to the common ground,
offers a more explicit representation of informativity. According to this definition, Speaker must believe a proposition will
bring a change to the common ground in order to assert it. What must be the case for a possibility proposition to bring a
change to the common ground?

Epistemic modals quantify over a modal base-derived set of accessible worlds and a stereotypical max set
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derived from a participant's knowledge, which has no essential ties to the common ground. In following, effects on the
common ground are described interms of participant knowledge, and so an utterance of may p adds to the common ground,
“Speaker’s knowledge does not contradict p.” However, modal possibility assertions seem to have systematic effects on

the common ground which this addition alone cannot explain. This section will be dedicated to detailing this problem.

3.1.1 What is common ground?

Context is a big concept. In our denotation of may/might, we use it as an interpretation parameter which picks a
relevant individual whose knowledge is quantified over. There are many other ways it is used and modeled, each
focusing on aspects relevant to different phenomena. This study aims to explain the effects of possibility utterances in
discourse. Some pertinent questions are, how does what we say affect what others come to believe and know and
how does what others know and believe affect what we say? To address such questions, we will adapt a Stalnakerian
(1973, 1978, 1996, 2002) model, which frames context as dependent on the set of common beliefs of the participants of

any given speech event. Stalnaker defines a common belief as follows.

“A proposition 6 is common belief of a group of believers if and only if all in the group believe that 0, all

believe that all believe it, all believe that all believe that all believe it, etc.”(Stalnaker, 2002, p. 704)

The set of common beliefs is called the common ground. The context, formally referred to as the “context set,” is
defined as the set of all worlds which are compatible with the propositions in the common ground. Even restricted by the
common ground, in practice any given context set is compatible with an infinite number of possibilities. This model
adopts a possible worlds framework, which models possibilities by supposing an infinite number of possible worlds,
where each world can be identified with a unique array of truth value settings for every basic proposition. In referring
to the context and changes to it, we can focus on the propositional content of the common ground, or on the set of worlds
in the context set. This is identical to the relationship between the modal base and the set of accessible worlds we saw

in Chapter 1.
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Of course, as humans, we do not and cannot have explicit beliefs about the infinite number of propositions needed
to completely characterize the actual world. For instance, it is often the case that researchers are oblivious to the weather.
In this case, since the common ground among such a group of researchers contains no propositions about the weather,
the context set is unrestricted w.r.t. to the weather and hence would include worlds of any weather. In this way, at any
given moment, there are any number of possible worlds included in the context set which differ from the actual world
simply because the beliefs of the discourse participants do not specify many of the characteristics.

Additionally, in most cases some participants may have different beliefs or knowledge about the world than
others. One individual may believe proposition 6 to be true, but unless all individuals believe it and that all participants
believe (that all participants believe... ) it, it is not common ground. The common ground may not fully correspond to
the set of beliefs of any one given participant. For example, researcher John may believe that it’s raining outside based on
a weather report in the newspaper or because he saw it was raining when he looked out the window. However, he may also
believe that no one else has this belief because they’ve been reading research articles in a room with no windows all day.
In this case, the common ground would not include that it is raining. John would then be in a position to make an

"assertion."”

3.1.2 What is an assertion?
Stalnaker suggests that an essential function of assertions is to add new propositions to the common ground. In his

seminal 1978 paper on assertions, he compares assertions to moves in a game.

"One may think of a non-defective conversation as a game where the common context set is the playing field
and the moves are either attempts to reduce the size of the set in certain ways or rejections of such moves by

others" (Stalnaker, 1978, p. 88).

Asserting a proposition means trying to get all other discourse participants to believe that it is true. If successful,

the number of common beliefs increases to include the asserted proposition, and the context set is restricted to
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exclude worlds where the proposition is false. This presumably brings the common context set closer to including
only the actual world. In this process, Speaker is expected to be engaged in rational conversation, which entails

certain principles. Our focus will be on the following one.

A proposition asserted is always true in some but not all of the possible worlds in the context set.

(Ibid., p. 88).

Formally, this requirement is equivalent to saying that an asserted proposition must be a contextual possibility
but not a contextual necessity, though it is relative to the common ground instead of an epistemic modal base. This
simply means that Speaker asserts propositions which are not already believed to be true or false in the common
ground, that is, he asserts propositions that he believes will update the common ground

Above, we saw that John believed it was raining and that according to him everyone else did not have a belief
about the rain. This means that the context set includes worlds where it is raining and worlds where it is not raining.
This put John in a position to assert that it is raining and update the common ground. He might do this by uttering

(22a) below.

(22)  a:lt'sraining.
b: I see.

b'": No, it’s not! This room is full of sunshine.

(22a) tries to add the proposition, “It is raining” to the common ground. (22b) accepts the proposal and (22b")
rejects it. Upon registering (22a), barring cases where Hearer believes that Speaker is being deceptive, "Speaker
believed at utterance time t that it is raining" is automatically added to the common ground. That is, Speaker's second

order belief of the asserted proposition is automatically added to the common ground®. This is a manifestation of

4 A 1st-order belief is a belief whose object is a proposition that itself does not contain any other beliefs as part. A 2nd-order belief is
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Grice's quality maxim, that Speaker not assert what he does not believe. Grice's maxims can be represented in
Stalnaker's framework as default members of the common ground.

When Speaker makes a non-modal assertion he is claiming that it is true in the actual world. As the old platitude,
“take everything with a grain of salt”, shows, this claim may or may not be sufficiently justified®, but this is a judgment to
be made by Hearer and is not included in the utterance meaning. Thus, Hearer reacts to the second-order belief of
Speaker, i.e. to Speaker's belief that the proposition is true, and depending on her trust in Speaker with regards to the
asserted proposition and her perception of what she perceives to be his justification for the claim, she will either accept
it or reject it. In either case, the automatically-added 2nd order belief would remain in the common ground as per the
quality maxim.

Supposing (22b) was uttered in response to Speaker's (22a), the common context comes to exclude all possible
worlds where it is not raining. It also excludes worlds where Speaker and Hearer do not believe that it is raining. It is
raining is now part of the common ground. Acceptance is the less-marked reaction in conversational exchanges, and
is frequently assumed unless there is an explicit rejection.

In Stalnaker's game, rejections are also active moves. Supposing (22b") is uttered instead of (22b), (22a) is not
added to the common ground. Instead, “Hearer does not believe that it is raining™ is added as a 2nd-order belief, and
Speaker and Hearer must undergo further negotiation to decide which belief to adopt, or agree to disagree, in which
case the context set continues to have possible worlds where it is raining and others where it is not raining.

At the observational level, rejections are largely reflexive reactions by Hearer in order to maintain an accurate
common ground. In typical conversations, no single individual can unilaterally dictate what goes into the common
ground. If Hearer disagrees, unless Speaker can convince her to withdraw her rejection, the context set will not
change in the way Speaker has proposed. On the other hand, if there is no overt sign of rejection, verbal or non-

verbal, Speaker can typically assume his proposal has been accepted. Since the best any individual can knowingly

a belief whose object is a 1st-order belief, and so on, with the ordering increasing for every layer of embedding.
%0 Cross-linguistically, languages which are rich in evidentiality have different morphology for declarative forms depending on the nature of
the justification. English does not seem to possess this characteristic, but see (Westmoreland, 1995) for a suggestion that must is
evidential.
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achieve is a change to the common ground, and since in the case of multiple participants they will all only knowingly
agree on those propositions in the common ground, not their individual beliefs, it seems appropriate to characterize
discourse as a process which is centered on adjusting the common ground and not a given individual's beliefs, though
of course individual belief changes may also occur.

This systemworks very nicely for unembedded, non-modal propositions. Accepting an assertion means adding
its truth conditional content to the common ground. However, there is more room for complication when we consider
attitude verbs. Do assertions of attitude verbs only require the truth conditional content of the matrix clause to be

added? What is the status of the embedded proposition? Consider (23) below,

(23) I believe it's raining.

Like (22), (23) also attempts to add the uttered proposition to the common ground. At the moment of utterance,
"Speaker believes that Speaker believes it's raining™ is added automatically and, based on this, Hearer must evaluate
whether to accept the asserted proposition as a 1st-order belief. Including (23) in the common ground entails that:
"all in the group believe that Speaker believes that it's raining, all believe that all believe that Speaker believes that it's
raining, all believe that all believe that all believe that Speaker believes that it's raining, etc. "

In following, direct rejection of the asserted proposition would remove Speaker believes/knows it's raining from
the common ground®. Unlike (22), acceptance and rejection of (23) does not require Hearer to have any specific belief
regarding the proposition that it's raining. (23) includes an embedded proposition, but the target of the assertion is
the matrix proposition. In this case, acceptance results in the addition to the common ground of a 2nd order belief,
"Speaker believes p" which is not a 1st order belief.

There are also cases where the embedded proposition is highly relevant to some question being discussed, in

51 Of course, this would leave the automatically added "Speaker believes that speaker believes that it's raining," which implies
(entails?) that the matrix proposition is true, so such a rejection would only be practical in situations where Speaker's sincerity is
under question.
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which case, discourse participants will be impelled to evaluate the embedded proposition as well®® (cf. Abrusan,
2011; Arnand, Hacquard, Crni¢, & Sauerland, 2014; Simons, Tonhauser, Beaver, & Roberts, 2010). In this case, an |
believe p assertion can sometimes result in p becoming a 1st order belief in the common ground. Nonetheless, the
matrix proposition will be proposed for addition to the common ground in all discourse contexts, not just some. Thus
it seems that both attitude statements and of non-modal unembedded sentences are proposals to add the truth
conditional content of the matrix proposition to the common ground. In the next section, we will see that modals do

not straightforwardly fit into this picture.

3.1.3 Modal assertions

All assertions are proposals to add a proposition to the common ground. A human modality sentence denotes
that the prejacent is compatible with/entailed by a proposition formed by the knowledge of an individual x. (the max
set). Thus, a straightforward application of assertion would mean that modal assertions are proposals for the common
ground to include that, "the prejacent is humanly possible/necessary with respect to xc's knowledge.” However,
treating modal assertions exactly the same as other types of assertion at first seems to miss many of their general
discourse effects.

Table 4 shows the content of what is proposed for the common ground by each type of assertion. | have laid
out different “levels” of acceptance in order to facilitate comparison of non-modal and modal assertions. Level 2
corresponds to Speaker's belief, or commitment, to the content of the proposition he uttered. Level 1 is the content
itself, indicating that it has been accepted as a 1st-order belief by all discourse participants. Finally, we have a yet-
unidentified Level O for modals, which is the principle topic of this chapter and the dissertation in general. For modal

assertions, we will assume that x. is Speaker.

Table 4 Proposals for CG by non-modal, 1% person belief, & and modal assertions

52 Note that the content that is added to the common ground if (23) is accepted is equivalent to what is added automatically when (22) is
uttered. Seen this way, it is not unexpected that discourse participants would evaluate the embedded proposition as well, if the embedded
proposition is relevant to the discourse.
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I beli
D believe p May/must p

2 ker beli ker beli
Speaker believes | Speaker befieves 2 | Speaker believes that p is humanly

that p. that Speaker .
ap Al oped possible/necessary w.r.t. the knowledge of x..

believes that p.
P 1 | pis humanly possible/necessary w.r.t. the

1 |p Speaker believes knowledge of x
C .

that p.

0 | pis humanly possible/necessary.

We are primarily interested in identifying Level 0 for modal assertions. If Hearer accepts a modal assertion at
Level 1, she accepts it in the same sense that she accepts a non-modal assertion at Level 1. That is, given the model
of assertion presented in the previous section, Level 1 acceptance should mean that a modal assertion has completed
successfully. However, as we have seen in Chapter 1 and at the beginning of this chapter, there seems to be more to
modal assertions. Thus the question arises: does Level 0 for modal assertions exist and, if so, what is it and how does
Hearer derive it?

Levels 2 and 1 for modal assertions and non-modal assertions differ in a way similar to how | believe p
assertions and non-modal assertions differ. In | believe p and modal assertions, Speaker is asserting how a proposition
p is related to his private belief set. Thus, it may seem as if there is little room for error by Speaker at Level 1 as
compared with non-modal assertions. For instance, we are perfectly entitled to judge a claim of "John is in Canada
" as false if we know that John is in Mexico, but we are usually not entitled to do so based on a claim of "based on
what | know/believe, John is in Canada." which is roughly what Level 1 corresponds to for I believe p and modal
assertions. We do not know what Speaker knows, and there may well be facts supporting *John is in Canada™ and
none contradicting it in Speaker's knowledge and/or beliefs.5®

Since Hearer cannot know the complete content of Speaker's beliefs or knowledge, it is generally unlikely for

58 |t is possible for Speaker's knowledge, identified with a set of propositions, to render a given proposition as a human
necessity/possibility without Speaker realizing this. For instance, any result of complex deduction, such as the result of consecutive
applications of basic mathematical rules, is susceptible to this situation. This entails that the same holds for a given proposition being
impossible, since if a given proposition is necessary for Speaker, its complement is impossible for him. It is also possible for Speaker
to mistakenly believe that his knowledge renders a proposition humanly necessary/possible, as in cases of failed deduction This will
be an important point for differentiating between falsity at the propositional level and rejection at the speech act level.
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Hearer to form a belief as to whether or not Speaker's beliefs/lknowledge make a proposition humanly
possible/necessary which is contrary to what he himself asserts. This suggests that it is generally likely for Hearer to
accept modal assertions at Level 1. This applies to Level 2 by extension; it would also be unlikely for her to forma
belief as to whether or not Speaker believes that his beliefs make a proposition humanly possible contrary to what
he himself asserts, again because she cannot know for sure what beliefs he has. Since Levels 2 and 1 are inscrutable
to Hearer for the same reason, they might generally be considered pragmatically equivalent for Hearer in that they
are accepted automatically, barring special circumstances where Hearer believes herself to have intimate knowledge
of Speaker's beliefs and how he came to have them, or where she believes he may be prevaricating.

Recall that Level 2 acceptance is automatic as long as the quality maxim is in effect. In other words, a modal
assertion of It may be raining automatically results in, "all in the group believe that Speaker believes that it may be
raining, all believe that all believe that Speaker believes that it may be raining, all believe that all believe that all believe
that Speaker believes that it may be raining, etc." being added to the common ground. For the reasons in the above
paragraph, this usually results in automatic Level 1 acceptance. Since Level 1 acceptance entails that the proposition
is accepted as true, and given the model of assertion highlighted above, this should mean that the assertion has
successfully completed.

This brings us back to the first part of the question in the first paragraph of this section: Does Level O for modal
assertions exist? If Level 1 acceptance settles the proposed addition to the common ground made by modal assertions,

there should be no inherent demand on Hearer to modify her beliefs regarding p. However, consider the following.

(24) A According to what | know/believe, it must be raining.
B: I see. I'm not so sure (that it must be raining).

(25) A It must be raining.
B: I see. #1'm not so sure (that it must be raining).

(26) A It's raining.
B: I see. #1'm not so sure (that it’s raining).
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(24) and (25) should be equivalent if the proposals made by bare modal assertions were settled at Level 1. We
can see that "I see," taken as an indicator of acceptance and not as back-channeling, and "I'm not so sure" (which
shows reluctance by its utterer to acknowledge the truth of the asserted proposition) are contradictory for a bare
necessity assertion, (25), but not for a necessity assertion with a qualifier, (24). In (24), Hearer acknowledges that
Speaker’s knowledge is indicative of the human necessity of “it’s raining” without committing to its human necessity
relative to her private knowledge. In (25), judging by the fact that “I’'m not so sure” feels like a contradiction, it
seems that her acceptance via "l see” entails that she has committed to “It’s raining” being a human necessity relative
to her knowledge (or least what she is treating as her knowledge for the discourse event) as well.

This suggests that accepting a bare modal necessity assertion typically requires more than just
acknowledgement that the prejacent is necessary w.r.t. Speaker's knowledge. Furthermore, if we compare (25) with
the non-modal assertion in (26), we see that they show the same acceptance pattern. Hearer’s acceptance entails
commitment to some first-order belief regarding the asserted proposition. In the case that there are several discourse
participants, acceptance, or a lack of rejection (verbal or non-verbal), will imply first-order belief by all participants.
That is, modal assertions seem to affect the common ground at the first-order belief level. Thus, the answer to our
question seems to be a 'yes": Level 1 acceptance does exist, in some form. Thus, we have come to our second
question: What is Level 1 acceptance?

Accepting Levels 2 and 1 entails accepting the asserted proposition’s truth conditional content into the
common ground. However, since a modal proposition evaluates possibility relative to an information body (the set
of propositions constituting the knowledge of an individual xc) which can and almost always will be larger than the
common ground and not entirely in a truthful way (most individuals will have some false beliefs), its truth conditional
content does not entail that the prejacent is humanly possible/necessary relative to the common ground. Adding to
this that this information is often inscrutable to Hearer, it is not obvious how a modal assertion could systematically
change the common ground on a first-order belief level. Thus, a more precise reformulation of our question seems

in order:
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What does a modal assertion add to the common ground?

The answer the present dissertation will offer maintains Level 1 acceptance as portrayed in this section. In
particular, the modal base will be completely subjective or solipsistic. All effects which are not logical consequences
of Level 1 acceptance will be assigned to what | have christened Level 0. The identity of Level 1 will be shown to
be a combination of pragmatic presuppositions and accommodation.

As we will see in the next section, the previous literature has sought to answer this question by changing the
proposed semantic contribution of a modal assertion as encoded here in Level 1, so that knowledge other than that
of Speaker is assigned to the modal base. We will see that this approach not only creates a number of new, theory-

internal riddles, but fails to account for many of the discourse effects of epistemic assertions.

3.1.4 Section conclusion
In this section we saw how the truth conditions of human modality interact with Stalnaker's framework if we

try to implement it exactly as we did with non-modal assertions. We also saw that in practice, at least human necessity
assertions have 1st-order belief effects on the common ground which are not predicted given this implementation
and thus require additional suppositions.

However, a thing to keep in mind is that Stalnaker constructed his model with non-modal assertions and Grice's
CP in mind. As such, his formalization should not be expected to apply in the same way to modal assertions, which
deal with the space between known truth and falsity. A successful implementation of his system for modals requires
a fresh assessment of how the interaction between the CP, the common ground and modal semantics interact.

Stalnaker's original formalization of assertion has helped to fossilize a general bias toward truth conditions as
the fundamental basis for making a felicitous assertion, while other maxims are considered only after the truth
conditions of the assertion have been established. Much of the previous literature has tried to explain the discourse

effects of modal assertions by analyzing them not as manifestations of acts intended to contribute to the varying
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information demands of discourse, but as contextualized objects with static truth values which are independent of
the direction or state of the discourse, rooted in either Speaker's knowledge or the knowledge of some other
individual or repository of knowledge. That is, instead of starting from the supposition that Speaker has a modal base
that renders his assertion felicitous at the moment of utterance, they suppose instead that Speaker's utterance must
be true and try to figure out what the minimal requirements are to make it so. Quantity demands for an assertion to
contribute new information or at least the information that is being sought by the discourse event at the moment of
utterance are secondary.

However, Speaker will typically not assert a modal proposition simply because he believes it is true. He utters
it when he believes it is true and he believes it will make some meaningful contribution to the conversational
exchange. In my analysis, Hearer assumes Speaker has a modal base which makes his assertion felicitous and
assumes that his utterance is true with respect to this modal base. Speaker knows Hearer will do this, and so he can
be confident that his assertion will be interpreted relative to an appropriate modal base. This small change in
assumptions will go a long way in explaining the seemingly confusing truth judgments regarding epistemic
assertions.

In the next section. | will outline previous endeavors to find adequate truth conditions for modal sentences
along with endeavors to isolate pragmatic phenomena triggered by epistemic modals from the semantic content. |
will conclude that success in both branches of endeavors can be achieved by an adequate delineation of what | have

christened Level 0.

3.2 Riddles from the literature: Truth and falsity, assent and dissent, asserting and proffering

In this section, I will introduce two key branches of investigation in epistemic modality. One is largely theory-
internal and rests in finding suitable truth conditions for an epistemic modal assertion and explaining why Hearer
may disagree with Speaker despite the inherent subjectivity of such assertions. The other branch is more empirical,
and tries to explain the contribution of modal assertions to discourse. Naturally, they interact, often in indirect ways,

but I will do my best to lay these interactions out.
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3.2.1 Truth conditions and non-solipsistic modal bases

Epistemic modality in modal logic was originally taken to be relative to "what is known." Its truth conditions
were relative to all things known in the world. However, epistemic modals in natural language are uttered by
individuals who do not have access to all things known, and as observations of intuitive truth judgments reflect, are
not intended to be relative to this body of human knowledge. Thus, we start with the observation that epistemic
modal assertions are subjective, or solipsistic. However, sometimes the truth conditions of a modal sentence seem
stricter than what would be the case if Speaker's knowledge were the only knowledge they depended on. This started
a quest to find the nature of the knowledge that actually is factored into the truth conditions of epistemic modal

sentences in natural language. We will use the following example from (DeRose, 1991) to demonstrate.

A man John has been tested for cancer. His wife and his doctor both know that the results will either determine that
he may have cancer, in which case further tests will be necessary, or that he definitely does not. The doctor has seen
the results and knows that they are negative, but John's wife has not seen them yet.

(27) John might have cancer.

In this case, John's wife can truthfully utter (27) but John's doctor cannot. Thus, we have evidence that the
truth of may depends not on all knowledge, but on Speaker's knowledge. However, if we consider the range of
possible answers for John's wife, Jane, it seems we cannot be so hasty to make truth dependent on Speaker's

knowledge alone. Consider the following example (cf. DeRose, 1991, pp. 584-585; von Fintel & Gillies, 2011, p. 111).

(28) I've heard that John might have cancer. Is it true?
a (Jane) He might have cancer

b (Jane) I don't know whether he might have cancer; only the doctors know. I'll find that out

tomorrow when the results of the test are in.
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If the truth conditions only require the prejacent to be compatible with Jane's knowledge (and her stereotypical
ideals), it should never be the case that she does not know if something is humanly possible or not, and so a response
like that in (28b) should be false. von Fintel & Gillies (2011) suggest, "Whatever information state this might
quantifies over, it doesn't include just Jane[the speaker]'s knowledge. More objective readings--readings in which
the modal quantifies over a modal base that goes beyond the speaker's information state--need to be available" (von
Fintel & Gillies, 2011, p. 111).

DeRose suggests that the modal base is composed of the propositions known by a "relevant speech
community." If the community includes only Speaker, or perhaps only Speaker and her family, (28a) is true and
(28b) is false. If the community includes the doctors, then (28b) is true and (28a) is false but not knowable by Speaker

until she talks to the doctor. Hacking (1967, p. 148) presents a seemingly related problem.

A member of a salvage crew searching for a sunken ship makes some calculations based on a ship log the crew
recovered and claims,

(29) "The wreck may be in this bay."”

In actuality, an investigation of the logs by a less error-prone third party would have revealed that it was not
possible that the wreck was in that bay. Given this information, most will judge that (29) is false. This judgment is
constant even assuming that neither Speaker nor anyone in the relevant community knew that the wreck was not in
the bay (or that it was not a predictable/normal/usual state of events that the wreck be in the bay). Thus, even if we
adopt a modal base which is relative to a community of knowers, (29) is predicted to be semantically true. To account
for this gap between truth judgment and semantics, Hacking proposed that the truth conditions of possibility are

relative not only to variable communities of knowledge, but also to “practicable investigations.” In this way, truth

5 von Fintel & Gillies have identified objectivity of an utterance with the public availability of the propositions in the modal base.
This parts from the use in dissertation, which uses "objectivity" to refer to the act of proposing a proposition for the common ground.
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canstill be relative to a limited body of knowledge such as that of a single speaker, but can also be partially dependent
on a more restrictive body of knowledge, such as that of a broader community of which Speaker is a member, or a
body of knowledge contains facts which are obtainable through practicable investigations.

To summarize, (29) is claimed to be false because Speaker's claim would not hold up under a practicable
investigation. Meanwhile, John's wife is claimed to be able to truthfully assert (28a) if she presents it as relative to
only her own knowledge and (28b) if she presents it as relative to the doctor's knowledge, or as relative to her
knowledge where there is some practical investigation which she has not undergone (such as opening an envelope
containing the test results).

This solution masks a difference between (28) and (29). While John's wife would be able to say (28b) as long
as there was a medical test that had been conducted to differentiating her knowledge from the doctor's, we would not
typically judge (28a) as false even in the case in which she had an unopened envelope with the results in her hand as
she spoke, regardless of what the results happened to be. On the other hand, most would judge Speaker in (29) as
having said something false. If opening an envelope and investigating ship logs more thoroughly are both
"practicable investigations,” then where does this difference in intuition come from?

Another issue that making the modal base relative to communities tries to address is that even though the truth

conditions are relative to some body of knowledge at the time of utterance, Speaker will often admit that he is wrong

after gaining new information. If the utterance is relative only to Speaker's knowledge at utterance time, it should
not become false by knowledge which is incremented at a later time. Consider the following from (MacFarlane,

2003, 2011).

(30) Sally: Joe might be in Boston. (= It might be the case that Joe is in Boston.)
George: He can’t be in Boston. (= It is not the case that it might be the case that Joe is in Boston.) |
saw him in the hall five minutes ago.

Sally: Oh, then I guess | was wrong.
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MacFarlane argues that if the truth conditions of Sally's utterance were relative only to her own knowledge at
utterance time, she should not have to retract her assertion even if further knowledge deems it incorrect. Furthermore,
George should not be able to disagree with her in the first place—who is he to say what she knows? If we assume
that Sally's assertion was intended and interpreted as relative to her and George's pooled knowledge, on the other
hand, then the reason George objects and the reason Sally admits she was wrong can be explained. Sally thought she
knew George's knowledge, but George points out that she didn't, and if George says his knowledge is different, Sally
has no choice but to admit she was wrong.

Whatever its merits, this explanation leaves us to wonder what made Sally feel entitled to make an assertion
based on George's knowledge in the first place. If she intends it as relative to George's knowledge, should she not be
obliged to say she doesn't know as Jane was in (28b)? MacFarlane also argues against making the truth conditions

of an epistemic modal sentence relative to a relevant community offering the following argument:

Suppose Sally says, “Joe might be in Boston,” and George replies, “Oh really? I didn’t know that.”” At this point,
Jane—who is hiding in the closet—emerges and says, “Joe can’t be in Boston; I just saw him down the hall.” It
seems entirely natural for Sally to reply, “Oh, then I guess I was wrong, Thanks, Jane.” It would be bizarre for her
to say, “Thanks for telling us, Jane. I guess Joe can’t be in Boston. Nonetheless, I stand by what I said a second
ago.” Clearly Sally did not have Jane in mind when she made her claim. So if we’re going to make sense of these
retractions, we must suppose that the force of Sally’s claim was something like: what we know—Wwe who are or

will be ina position to consider this claim—does not rule out Joe’s being in Boston. (MacFarlane, 2011, p. 10)

Even when a given knower, such as Jane, is clearly not in Speaker's consideration when she makes her
assertion, that knower can disagree despite obviously not being included in the community to which the proposition
was intended to be relative, and furthermore Speaker will not disregard this disagreement as inconsequential for her
assertion. In short, disagreement by a Hearer and a resultant correction by Speaker can occur even when the

disagreement comes from an individual who could not feasibly be included in Speaker's intended community. Thus,
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wide-community-relativity of the truth conditions does not account for all the observations if the community in
question is required to be fixed by Speaker. Nonetheless, without a non-solipsistic reading, it seems we cannot
account for felicitous assertions that one does not know whether a proposition is possible or not.

I have summarized the problems below. The leftmost items are empirical observations and the items preceded
by an arrow are problems brought about by theoretical assumptions. As can be observed, the observation that
epistemic modal assertions depend on Speaker's knowledge is the root of all investigation. The other observations
only become problems when this point is acknowledged. When | address these points later, | will assume that the
first tier observation is correct, and address the second-tier problems. As such, the third and fourth tier problems do

not emerge.

Epistemic modal assertions at least sometimes depend on Speaker's knowledge.
Truth is relative to Speaker's known propositions.
It is possible for Speaker to "not know" whether a proposition is possible.
-> Truth conditions are also relative to the knowledge of larger groups and/or other
individuals.
-> Why does Speaker sometimes say "I don't know" and sometimes does
not?
We sometimes judge a modal assertion as false even though it is true based on a purely subjective
reading
->Truth conditions are also relative to practicable investigations.
What is the difference between ship logs and opening an envelope which
leads to different truth judgments?
Speaker will admit he was wrong based on an objection based on Hearer's knowledge.
-> The modal base must somehow include Hearer's knowledge.

-> Why does Speaker feel justified to assert based on Hearer's private
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knowledge even though he cannot know it?
->Why can an eavesdropper disagree and why does Speaker acknowledge

his point?

In this section, we saw how truth conditional semantics has traditionally approached truth for epistemic
modality. First it is observed that Speaker can make an epistemic modal utterance that is judged to be wrong. If
epistemic modality is based purely on Speaker knowledge, however, then should almost never be possible since
Speaker should know his own knowledge. The fact that it seems wrong can be attributed to epistemic modality being
relative to a more exclusive modal base which includes Speaker's knowledge and then some. Even if assumptions
of such a modal base makes possible an account for truth judgments, though, it is not argued to explain many
discourse effects. These effects are explained through pragmatic devices which operate on top of the community-

wide modal base assumption. These proposed explanations are the topic of the next section.

3.2.2 Interpreting modal assertions: What is Hearer evaluating?

In the last section we focused on truth conditions, which correspond to the propositional content as Speaker
intends it. The topic of this section is how modal assertions are interpreted, which leads to a focus on what motivates
Hearer's response and pays more attention to whether she can derive the propositional content Speaker intends. There
is a growing body of research concerned with whether Hearer can comment on the truth conditions of Speaker's
utterance. A common position is that Hearer can comment on them in the case of an "objective” modal assertion, but
not in the case of a "subjective™ modal assertion. | will use the terms "objective™ and "subjective” to differentiate
between instances of modal assertions according to whether they are intuitively relative to publically available
information or only to private knowledge.

(Papafragou, 2006) and (Portner, 2009) try to account for the difference between objective and subjective

modal assertions by supposing that in addition to solipsistic modal bases there are also "intersubjective” ones, which
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are relative to the knowledge of not just Speaker, but also that of Hearer and/or any other number of individuals.>®
However, as they both point out, Hearer also makes judgments concerning subjective modal assertions. This is
unexpected. Since Speaker's knowledge is inscrutable to Hearer, it is hard to see how the object of her evaluation
could be the truth conditions of a solipsistic modal base-relative proposition. Finding a mechanism that can explain
why and what Hearer is evaluating in the case of subjective modal assertions has been a central topic in epistemic
modality research (MacFarlane, 2011; Papafragou, 2006; Portner, 2009; Stephenson, 2007; von Fintel & Gillies,
2011; Willer, 2013).

In this section, | will suggest that however we account for Hearer's agreement/disagreement, we should do so
with the same mechanism for all assertions, objective and subjective. | will then review two proposals intended as
ways to account for why Hearer can object to subjective modal assertions: (Portner, 2009)'s CPS and (von Fintel &
Gillies, 2011)'s cloud of contexts. I will conclude that both leave important aspects of modal assertions unaccounted
for. Namely, they miss the connection between Speaker's positive commitment, Hearer's reactions, and informativity.

I shall start by examining what the motivation is for dividing modal assertions into subjective and objective
types. We will review these in turn over the next few sections, though the latter three all emerge from the 1st

motivation.

1. A need to explain why Hearer feels entitled to object or agree to an assertion based on Speaker's internal
knowledge

2. An observation that there are "objective™ modal assertions in which Hearer can agree or disagree with the
possibility status of the prejacent based on the same facts as Speaker and "subjective” modal assertions where
there is no publically-available evidence, making it is unclear what Hearer could be agreeing or disagreeing

with.

% (Papafragou, 2006) calls such modal bases "objective," and (Portner, 2009) calls them "intersubjective." I will follow Portner in
using “intersubjective" to refer to the theoretical construct of a modal base which is relative to a group of individuals including
Speaker, and will continue to use "solipsistic" to refer to a modal base which is relative only to Speaker's knowledge and reserve the
terms "objective” and "subjective" to refer to instances of modal assertions which are intuitively judged to be relative to publically
available information or only private knowledge. This allows me to refer to both types of assertion without committing to what
knowledge is included in the modal base.
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3. Theinfelicity of embedding "subjective" but not "objective" modal propositions under factive predicates (This
is taken as support for there being a need to account for the observations in (1.) linguistically)

4. Instances where Hearer seems to be addressing the prejacent and not the modal truth conditions, such as "Are
you sure?", where a positive response would seem to entail the truth of the prejacent.

5. Sometimes the point of a modal assertion seems to be to proffer the prejacent as an answer to discourse-salient

question and not on truth conditions.

3.2.2.1 A mechanism for Hearer evaluation of modal assertions
In this section | shall present the case for differentiating between objective and subjective utterances form the
point of view of agreement and dissent to modal assertions. The following examples are discussed in (Portner, 2009,

p. 149) and very similar ones also in (Papafragou, 2006).

(31) a: Max must be lonely. (Subjective; based on Speaker's private knowledge)
b: That's not true. / | agree. / Are you sure?
(32) a: The victim must have known the Killer. (Objective; based on publically available evidence)

b:That's not true. / | agree. / Are you sure?

In (Papafragou, 2006), the difference between (31a) and (32a) is suggested to be a matter of whether the modal
base is solipsistic or intersubjective. According to her analysis, in response to a subjective modal assertion like (31a),
the responses in (31b) can only target the prejacent. That is, Hearer would be agreeing, disagreeing or questioning
that Max is lonely, perhaps with different levels of commitment than Speaker. Meanwhile, since (32a) is presumably
based on publically available evidence, (32b) can target the modal content itself based on doubts concerning the
publically-available evidence being used to justify it. Hearer could be agreeing that the publically-available evidence
does indeed make the prejacent in Speaker's assertion possible/necessary. The publicly-available knowledge allows

Speaker and Hearer to feel entitled to assert based on an intersubjective modal base.
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She claims that a subjective assertion like (31a) is indexical, causing the modal base to be solipsistic, while an
objective one like (32b) is not indexical and thus has an intersubjective modal base. This begs the question of how
Speaker can expect Hearer to understand which modal base he intends. Even in the case of (32a), Speaker is certain
to have some private knowledge which only he possesses and it is perfectly plausible that some of it is related to his
conclusion. At the same time, his knowledge does not magically increase by his intending an intersubjective modal
base, so it is questionable that he would feel entitled to make an assertion based on Hearer's knowledge. Thus, the
only merit we seem to get from an intersubjective modal base is a theoretical one: an explanation for why Hearer
can disagree--if she takes the modal base of Speaker’s assertion to be relative to her knowledge too, and can judge
that the prejacent is not necessary according to her knowledge and will thus be in a position to object.

However, Hearer can also disagree with subjective modal assertions. Portner (2009) claims that even in the
case of (31b), "'l agree" seems to agree with the modal claim, though based on Hearer's own subjective analysis. This
seems like a valid argument since, as intuition will reveal, Hearer can agree as in (31b) even in situations where she
would not be prepared to make a non-modal assertion that Max is lonely. Portner says in reference to (31) and (32),
"...itseems that both a meaning incorporating the epistemic modal (subjective or objective) and one not incorporating
it can be targeted in conversation™ (p.150). His use of "modal” instead of "the modal proposition” seems to indicate
that he is assuming that Hearer is not necessarily objecting to the truth of Speaker's asserted proposition, but re-
modalizing the prejacent according to her own knowledge.

If we must assume that agreement in (31b) can be based off of Hearer's own subjective utterance in any case,
then what merit is there to say that (32b) is not? The only difference is the availability of publically-available evidence,
i.e. evidence that both Speaker and Hearer possess and know that the other possesses, available or not. In this way,
we might be able to characterize our intuition regarding objective and subjective modal assertions as reactions to the
relation of the common ground with the modal assertion, i.e. whether the relevant evidence seems to be in the
common ground.

Assuming that all Hearer evaluations are based off of her own subjective evaluation, the riddle we must solve

is reduced to one: why Hearer would react to an assertion based off of Speaker's private knowledge. If we accept
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that subjective and objective modal assertions trigger Hearer evaluation through the same mechanism, we can use
the same solution for both of them. In Portner's solution, an intersubjective modal base plays no role and in von
Fintel & Gillies) solution, Hearer builds on Speaker's solipsistic modal base to gain doxastic access to a stronger

intersubjective one. We shall examine these two proposals next.

3.2.2.2 Agreeing with the prejacent: Portner (2009)'s CPS

Portner (2009) suggests that in making an epistemic possibility utterance, Speaker both “asserts the possibility” of
the prejacent, and suggests its inclusion in a “common propositional space” (CPS). CPS is distinct from the common
ground in that it, “contains propositions to which participants are mutually interested but not fully committed” (Portner,
2009, p. 175). Portner's idea offers a way of formalizing the increase in saliency of the prejacent without requiring any
participant to treat it as true, as would be required for its inclusion in the common ground.

This gives an answer to problem (1.); it explains why Hearer would agree or disagree with a modal assertion
which was relative to a solipsistic modal base. Given this proposal, Hearer's agreement/disagreement in the
subjective (31b) and the objective (32b) could both be described as her reassessment of the prejacent based on her
own knowledge. The difference is that in this case of (32b) it is common ground that Speaker and Hearer share
relevant knowledge (evidence from the crime scene) so their subjective assertions can be assumed to be based on
similar premises.

Since this does not require an intersubjective modal base, it avoids having to assume that Speaker feels entitled
to assert a modal proposition relative to a modal base whose contents (e.g. Hearer’s knowledge) he cannot know, a
problem pointed out in 3.1. In the case of objective assertions, it also allows Speaker's and Hearer's conclusions to
differ based not just on errors in deduction based on publically-available evidence from the crime scene, but also on
private facts they may know about the crime. For example, Hearer may disagree with Speaker because she knows
more about the victim's everyday habits than Speaker. Disagreeing that Max was lonely would be essentially the
same process, where Hearer knows something about Max that she believes Speaker does not.

However, by isolating the prejacent from the assertion, Portner has essentially reproduced the discourse effect
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of a polar question. If this is what is responsible for Hearer's responding, then why do we interpret her response in
modal terms? That is, we take her agreement not to mean that she is of the opinion that Max is lonely, not that she is
of the opinion that the victim knew the killer but, to put it in informal terms, that there's a very good chance that Max
is lonely or that the victim knew the killer. Since responses do not actually seem to target the truth or falsity of the
prejacent, it seems the CPS must have some kind of additional "framing" to explain why reactions to it are interpreted
in modal terms.

The CPS resembles how polar questions are modeled in the Stalnakerian discourse model developed in (Farkas
& Bruce, 2009).5° Farkas & Bruce point out that a "conversational crisis" occurs in the case of a negative reply to
assertions but not to polar questions. They attribute this to Speaker committing himself to the truth of the uttered
proposition in the case of assertions (their "commitment™ corresponds to what | have called Level 2 acceptance
where "Speaker believes p" is added to the common ground), but not in the case of polar questions.

For modal assertions, if the prejacent is added to a shared set of propositions to which the discourse participants
are not fully committed, this would seem to predict that modal assertions should exert the same discourse effect with
respect to their prejacents as polar questions do with respect to their proposition. Thus, if Speaker can be said to not
have indicated any commitment to the prejacent by his utterance, the CPS may have some empirical validity and we
might have reason to explain our interpretation of replies as not targeting the truth of the prejacent by some

independent pragmatic stipulation. However, consider the following from (von Fintel & Gillies, 2011).

Alex is aiding Billy in the search for her keys.
(33) a. (Alex=female) You might have left them in the car.
b: (Billy=male) You're right. Let me check.

b': (Billy) No, I still had them when we came into the house.

% See also (Ginzburg, 1995) for more on questions under discussion (QUDs), similar to the question stack concept of Farkas &
Bruce.
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von Fintel & Gillies suggest that (33b") could be a reaction to the prejacent, but point out in a footnote that
providing evidence for the rejection is almost obligatory. The discourse pressure on Hearer to provide evidence
suggests that Hearer has interpreted Speaker as committing himself to the prejacent in some positive way, which
diverges from the case of a polar question. This is not predicted by the CPS model as is.

In (31b) and (32b) we looked at examples of must and determined that Hearer's agreement is not that the
prejacent is true, but that there's a very good chance that it is true. In (33b) as well, Hearer is certainly not agreeing
that the keys are in the car, as her agreement does not relinquish her of the need to check to see whether they are

indeed there or not. Rather, the assertion seems to_give her reason which she lacked before on which to act and go

check. Thus, whether agreeing or disagreeing, it seems that Hearer is reacting to some kind of commitment to the
prejacent by Speaker. If we are to use the CPS to explain why Hearer reacts to a modal assertion whose truth
conditions are relative to a solipsistic modal base, we need to suppose some kind of special status for the propositions
in the CPS other than just an uncommitted question®’.

Since Hearer's response seems to be interpreted as a response to the modal assessment, even if it is subjective,
it would seem more desirable to find a solution which does not require severing the prejacent from the modal
assertion. Thus, the biggest hurdle before explanatory adequacy for the CPS can be worded as follows: If the object
of public evaluation is a non-committal, non-modal proposition, how can Hearer "agree™ to it? In practice, she seems
to agree in terms of there being a good chance.

For objective assertions, supposing an intersubjective modal base allows the target of agreement to be modal.
Since our goal is to account for all of Hearer's responses with the same mechanism, another strategy would be to
suppose that all modal assertions are potentially relative to an intersubjective modal base. This is the strategy taken

in (von Fintel & Gillies, 2011).

3.2.2.3 Agreeing with an intersubjective modal base-relative proposition: von Fintel & Gillies (2011)'s Cloud

57 This, I will show later, is exactly what a human possibility assertion means: it signals a commitment to the presence of positive
evidence for the prejacent but a question regarding the prejacent's complement.
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of Contexts Framework

von Fintel & Gillies (2011) give another account for why Hearer will agree or disagree with a seemingly
subjective modal assertion. In their proposal, semantics leaves it to the utterance context to choose what knowledge
is included in the modal base. However, the context is indeterminate--it will often allow more than one setting for
the modal base, which could be the knowledge of Speaker, of Hearer, of Speaker & Hearer, or virtually any other
individual or group of individuals. This is defined as a "cloud of contexts" C containing many determinate individual
contexts ¢, wherein the setting for the modal base is fixed, in C. Whenever a bare epistemic modal is uttered, a cloud
of contexts C is "floated," and Hearer must choose a particular context ¢ in C with respect to which she evaluates
Speaker's utterance. Speaker is only required to believe he is sufficiently justified in asserting based on one of the
available modal bases.

Their framework does not predict any semantic differences which would affect how Hearer can respond based
on the subjectivity or objectivity of a modal assertion. That is, whether or not an intersubjective modal base is
available, whether Hearer interprets it relative to one is up to her, so the basic interpretation mechanism will be the
same for any given modal utterance. This satisfies our preliminary goal of using one mechanism for all modal
assertions.

Unlike Portner's CPS, it also allows Hearer to react to Speaker in terms of modality rather than the truth of the
prejacent. When Hearer agrees, she is saying that the prejacent is possible relative to an intersubjective modal base.
However, since Speaker is only required to be committed to one of the modal bases made available by the cloud of
contexts, a condition which is automatically satisfied relative to the solipsistic one in any case an intersubjective one
would also entail a true modal propositions, it runs into similar problems to the CPS in terms of agreement. That is,
there is no situation which logically requires Speaker to commit to a proposition based on an intersubjective modal

base. | will use (33) to demonstrate.

Billy is looking for his car keys.

(33) a: (Alex=female) You might have left them in the car.
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b: (Billy=male) You're right. Let me check.

b': (Billy) No, I still had them when we came into the house.

The truth conditions for Alex's utterance in (33) can depend on three bodies of knowledge depending on the context
chosen: Alex’s, Billy’s, and the distributed knowledge of both. According to von Fintel & Gillies' proposal, Alex, in
uttering (33a), ‘floats' all three readings but only needs to be able to assert one of them for it to be felicitous; in this case
Alex could minimally assert the solipsistic modal base-relevant proposition. The other two readings are posed as
questions for Billy to answer for himself. Thus, if Billy were to rebut Alex's utterance based on his knowledge, he would
be rebutting one of the three readings, but this leaves the reading asserted by Alex untouched because it is common
knowledge that one person cannot know or dictate the knowledge of another.

von Fintel & Gillies depict the evaluation process as follows. Billy, upon hearing (33a), will know that the
prejacent is not contradicted by Alex’s knowledge. Let us assume that it is also compatible with Billy's knowledge. Now
what of the third reading, where both of their knowledge is pooled? Since Billy does not know what Alex’s knowledge is
precisely, Billy cannot be sure that their pooled knowledge is also compatible with the keys being in the car®. However,
the authors point out that in most cases it is reasonable to assume that if the knowledge of all discourse participants allow
the possibility, their combined knowledge also does. They label this assumption, "defeasible closure.™

Defeasible closure allows Billy to agree to the strongest floated proposition even though he doesn’t know
precisely what Alex’s knowledge is. The point is that Billy is not agreeing with the or solipsistic (i.e. subjective), readings,
i.e. agreeing that Alex believes the keys might be in the car or agreeing with Alex that he believes the keys might be in the
car. He is stating that his knowledge with respect to the keys being in the car is compatible with Alex's knowledge. In the
authors' framework, agreement by a person is licensed by that person's belief that the reading relative to the most exclusive

body of knowledge to which they can reasonable have an opinion is true. But does this truly match what is happening

%8 For instance, let's say it's 1pm and Alex and Billy just started looking for the keys. Alex could know that she tried to go to the store at 12pm
but when she went to the car the keys werent in it. Since it's now 1, the keys could have gotten in the car in the meantime. Billy may know
that the last time he drove the car was at 11:00, and he hasn't seen the keys since then. Both independently allow the possibility that Billy's
keys are in the car, but combined, since Alex has checked the car since Billy last used it, the keys cant be in there. However, given only (33),
this knowledge is not shared.
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on an intuitive level?

It is rather unintuitive that Billy would "agree" with a proposition that was not asserted but floated. If floating a
proposition is like posing a polar question rather than making an assertion, as we observed in terms of the CPS, then
Billy would be more apt to respond with "Yes, that's right." than "agree"°. Since Billy would be unlikely to believe
that Alex's assertion is relative to a modal base relative only to his(Billy’s) knowledge, Billy’s agreement is either to
an uncommitted proposition, i.e. the intersubjective one, or to a proposition which is relative to only Alex's
knowledge, which would bring us back to where we started. As the authors point out, this framework also fails, like
the CPS, to give a reason for the discourse pressure on Billy to justify her rejection in (33b) due to this same lack of
positive commitment.

However, even given that the unintuitiveness of agreement with uncommitted propositions could be overcome
by further plausible suppositions like conventionalization, this framework fails to account for several potential

reactions which suggest the involvement of the common ground.

(repeated) (Alex=female) You might have left them in the car

(34 (Billy) I hadn't thought of that. You're right.
(35) (Billy) Hm, maybe. What makes you say that?
(36) (Billy) You’re right, but what made you say that?

If what Billy is doing is verifying that his own knowledge doesn't contradict p and then assuming via ‘defeasible
closure' that his knowledge and Alex’s knowledge are jointly compatible with p, how could he know what Alex "“thought
of" in order to say (34)? Additionally, (34) and (35) both clearly indicate acknowledgment that both participants' individual
bodies of knowledge are compatible with the prejacent, but in (35) Billy seems to expect Alex to have some piece of

knowledge which he does not, not just a lack of contradictory knowledge. In (36), what could make Billy question the

% Consider the following: "Nothing contradicts the keys being in the car according to my knowledge. Might the keys be in the car
according to your knowledge, too?" -- #"l agree." / "'Yes, that's right.”
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basis for Alex's modal assertion even though he agrees with its conclusion? If Billy can agree while maintaining that
her knowledge is different, it seems he is not utilizing defeasible closure so, minimally, a floated proposition which
is relative to an intersubjective modal base cannot be the object available for Hearer to agree to.

The cloud of contexts framework does everything in terms of the modal base, so it provides no way to factor
in a body of knowledge which only includes common knowledge and not private knowledge. In addition to
presenting difficulties for (34) to (36), this makes for difficulty in accounting for the intuitive difference between
(31a = Max must be lonely.) and (32a=The victim must have known the killer.) without supposing some kind of
linguistic marker for solipsistic or intersubjective modal bases, as Papafragou (2006) does with indexicality.

Using their framework, when (31a = Max must be lonely.) and (32b=The victim must have known the killer.)
are asserted, Speaker could intend a solipsistic modal base or an intersubjective one. As long as he believes he has
sufficient justification for asserting one of them, he can make the assertion. Hearer will then know that Speaker
believes the proposition is true at least relative to a solipsistic modal base. She can then evaluate whether it is true
relative to her own solipsistic modal base. If it is, she can agree based on an intersubjective modal base. The prejacent
then becomes a necessity relative to an intersubjective modal base including Hearer and Speaker's knowledge in the
common ground. But given this process, what is the point of there being publically-available information?

In their framework, the informational contribution of this exchange comes from the belief that neither Speaker
nor Hearer's knowledge contradicts the prejacent (i.e. that the modal proposition is true relative to an intersubjective
modal base). Given this, any knowledge which is already common ground, such as evidence at the crime scene,
would be irrelevant to the informational content of the assertion as they would already know an intersubjective modal
base would be true if this were the only related information in it. Since intuitively there is an informational
contribution made by and expected of objective modal assertions, it seems that Speaker assumes in both objective

and subjective assertions that he has knowledge which Hearer does not.

3.2.2.4 Necessary characteristics for an adequate mechanism for agreement and disagreement

Over the past two sections, we first observed that Hearer can agree with Speaker in the case of both objective
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and subjective modal assertions, but that in the case of the first she seemed to challenge his modal claim and in the
second she seemed to be reevaluating the prejacent based on her own subjective analysis. We then concluded that if
Hearer can agree/disagree with either type of modal assertion, it would be more theoretically desirable to account
for both with the same mechanism.

We first considered the CPS (Portner, 2009). It provided a common object for Hearer to react to, and we
supposed that the fact that is common territory allows it to be considered in relation to the common ground. From
here we might suppose that agreement to objective modal assertions seems to be more objective because there is
more relevant information in the common ground allowing for more closely corresponding conclusions. However,
it failed to account for why we interpret Hearer's responses to be modal instead of in terms of truth. It also failed to
account for why there would be pressure on Hearer to justify disagreement.

We then considered the cloud of contexts (von Fintel & Gillies, 2011). Unlike the CPS, it does portray Hearer's
agreement as addressing a modal proposition. However, it had to assume a new definition for agreement in which it
can occur with respect to non-committed propositions. This also implies that disagreement is with respect to a non-
committed proposition which, in contrast to empirical fact, would suggest a lack of discourse pressure on Hearer to
justify her disagreement. This weakening of assertion also resulted in the explanatory power of intersubjective modal
bases for the intuitive difference of objective utterances. If Speaker only has to commit to the solipsistic modal base,
the only way to account for believing Speaker feels entitled to assert based on an intersubjective one is the common
ground. It also failed to account for agreement which maintains that Speaker and Hearer have different information
which is related to the modal assessment.

It seems that an intersubjective modal base does not provide a viable way of account for agreement and
disagreement facts. Severing the prejacent from the modal assertion also does not provide a viable account. Given
the strong and weak points of both proposals, | suggest an adequate mechanism for agreement/dissent to modal

assertions requires the following characteristics:

® Makes a proposal to the common ground with which Hearer can agree and disagree
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® Entails a positive commitment by Speaker, so that:
»  Hearer has something to agree with rather than just affirm
» There is a reason for there to be discourse pressure on Hearer to justify herself if she makes a negative
response.
® s general enough to apply to both objective and subjective instances of modal assertions
> Allows Speaker and Hearer to agree while maintaining that they have different reasons for agreeing
with whatever they are agreeing with
> Also allows Hearer to agree with Speaker when there is ostensibly related evidence in the common

ground.

3.2.2.5 Embedding modals under factive predicates

I am proposing that an intersubjective modal base does not work as an explanation for agreement and dissent
to modal assertions. If we accept that only solipsistic modal bases are necessary, we will have to find another way to
explain the other facts which are used as support for a linguistic difference in how the content of a modal base is

determined. This brings us to modals embedded under factual predicates.

(37) ?ltis surprising that Superman must be jealous of Lois. (subjective reading)

(38) It is surprising that the victim must have known the killer.  (objective reading)

In the above readings, Papafragou suggests that “subjective” modals are actually indexical, and thus are
relative to Speaker's knowledge only, while objective modals are not indexical and can thus pick up the knowledge
of a larger group. Since an indexical modal is bound to Speaker's knowledge only (or so Papafragou is asserting), it
is inscrutable to Hearer. This makes it unsuitable to be embedded under a factive predicate, which requires its
complement to be factual. When the modal base is intersubjective, the modal proposition can be so embedded. But

if being intersubjective implies that a modal proposition is fact, then why would it ever be asserted?
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Papafragou's analysis relies on a somewhat opague intuitive grasp of which expressions should be indexical
and which not, and offers no explanation of what factors determine whether a given modal expression is indexical
or not. Is it induced by syntax? Is it induced by a context? Making her proposal explicit coincides with finding an
explanation for the variable truth judgments people have for possibility and, to a lesser extent, necessity modals that
we saw in the last section.

It seems the first thing we require an explanation of what it means for a modal proposition to be a "fact" and
why a subjective one cannot be one. In common ground discourse models, propositions which are common ground
are considered facts for the purpose of the discourse. Given this, we can reframe the question in this way: assuming
both (37) and (38) have not been previously asserted in the current discourse event, why can (38) can be accepted as
common ground while (37) cannot?

Given the above, it seems premature to conclude that the infelicity of embedding subjective modal
propositions is due to the modal base needing to be solipsistic. Instead, it may have to do with more general pragmatic
principles. Thus, an adequate explanation of embedding facts will also require determining what modal assertions
add to the common ground, and when whatever they add can be considered fact. I will give such a proposal in 3.5.2.3.
3.2.2.6 Proffering the prejacent as an answer to a question

One of the early motivations for proposing a separate subjective type of epistemic modality was to account for
their function as speech act indicates. In the last few sections the object of investigation was, based on the responses
that Hearer can make, addressing the question of what the nature is of what she is responding to after hearing a modal
assertion. In this sub-section, we will focus instead on a performative aspect christened as "proffering” which appears
in some environments.

In the functional and descriptive literature, the general assumption is that all epistemic modals are subjective
and closer to function words rather than to content words. Though certainly not the first or last claim of this nature,
Halliday (1970, p. 349) wrote that modality is “external to the content [of the sentence]” and reflects the “attitude taken
up by the speaker.” This is a reflection of the intuition that a modal assertion somehow brings the status of the

prejacent to the discourse floor, and that Hearer cannot straightforwardly say that Speaker's "attitude™
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(necessity/possibility) is false. This could put them in the same class as parenthetical hedges such as “ [...], I think.”
which are said not to affect the truth conditions of the utterance, or at least of the "'main point" of the utterance®®. However,
von Fintel & Gillies (2007) point out that embedded modal sentences do contribute to truth conditions and so they cannot

be brushed off as parentheticals. They offer (39) as proof.

(39) If there might have been a mistake, the editor will have to reread the manuscript.

In (39), the modal clause in the antecedent is not being asserted and does not perform any speech acts, but it does
contribute to the truth conditions in a way distinct from a sentence in which only the bare prejacent was embedded would.
Thus, a claim that modality is completely external to the content of an utterance seems untenable. Nevertheless, it is a fact
that modals can function in a similar fashion to parentheticals; they often raise the possibility of the prejacent as an
answer to some relevant discourse question.

For instance, in (von Fintel & Gillies, 2007), it is suggested that in the case of bare modal assertions (i.e. modal
assertions without prepositional restrictors like "according to” and “in view of”), in addition to asserting the truth

conditions, they “proffer” the prejacent. Consider the following, also from (von Fintel & Gillies, 2007).

(40) Q: Why isn’t Louise coming to our meetings these days?

A She might/must be too busy with her dissertation.

In this case, Speaker seems to be asserting that “Louise is too busy with her dissertation™ could be the answer
to the question. The fact that it is possible that Louise is busy, which should constitute the semantic content of the

utterance, seems to be taken for granted, or backgrounded. A general tendency of the truth conditional content of

% 1f embedded in a conditional, a parenthetical does not contribute to truth conditions. For example, in "'If there's a mistake, as | think
there is, then the editor will have to reread the manuscript," whether or not Speaker thinks there is a mistake is not part of the
condition under which the editor has to reread the manuscript, and so "as | think there is" is not considered to contribute to the truth
conditions of the utterance.
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modal expressions to seem backgrounded with respect to the prejacent has led some to suggest a dichotomy in
epistemic modals, where some modal expressions (objective ones) have truth conditional content and some do not.
Thus, another factor for splitting modals into objective and subjective was to account for instances of modal
assertions where the point seemed to be to show Speaker's degree of confidence in the prejacent as an answer, while
the truth conditions, taken to indicate whether the prejacent is contextually possible or not, seem to be irrelevant.

The objective-subjective dichotomy was christened by Lyons. Lyons suggests that what he calls subjective
modals serve as speech act markers, indicating Speaker's degree of commitment to the prejacent, while what he calls
objective modals contribute truth conditions. This could potentially explain the observations in (39) and (40). Since
the modal proposition in (39) is embedded, it clearly contributes to the matrix proposition’s truth conditions. Thus,
we can assume that the modal is relative to what are presumably objectively-available facts and is thus an objective
modal with semantic content. Meanwhile, since the issue of whether the prejacent is possible seems backgrounded
in (40), we can assume that the modal is relative to Speaker's private knowledge and thus intended as a speech act
marker indicating that Speaker isn't fully confident in the prejacent as an answer.

However, it seems premature to conclude that normal assertion of might/must cannot result in proffering effect.
Again we are neglecting the fact that once a question has been asked, the proposition which was presupposed by it
is common ground and thus known to be included in Speaker's modal base. Granted, if all Speaker is saying is that
the prejacent is not impossible given that "'Louise is not coming to meetings" it would not provide an explanation for
why the prejacent seems to be proffered as an answer to the question. After all, almost any proposition would be true
if embedded under might if this were the truth conditions. However, as we have seen over the past few sections, there
seems to be a positive commitment by Speaker entailed by any assertion of an epistemic modal proposition. Until

we identify what that is, it is premature to say that the proffering effect is distinct from standard assertion.

3.2.3 Section conclusion
In this section we reviewed the literature on epistemic modals from two perspectives. First we looked at how

to determine truth conditions for given utterances. We saw that while Speaker's knowledge does seem to be involved,
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sometimes the truth conditions seem to be stricter than they would be based on only a solipsistic modal base.
Intersubjective modal bases were introduced as a potential solution, but they suffered several explanatory

inadequacies:

® \Why Speaker will sometimes assert that he does not knowing if a proposition is possible and sometimes
will not.

® \Why an epistemic possibility assertion which would be false given a correction of Speaker's mistaken
deductions based on a ship log are always judged as false while a possibility assertion which would be
false given the content of an unopened letter are not.

® \Why Speaker would ever feel entitled to assert based on a modal base which includes Hearer's knowledge.

® Why information contributed by an eavesdropper can cause Speaker to admit he was wrong even though

the eavesdropper's knowledge cannot be considered to be contained in the modal base.

Second, we reviewed the literature from the perspective of Hearer interpretation, focusing on agreement and
disagreement. The principle question was, if Speaker's assertion is based on a solipsistic modal base, with what could
Hearer be agreeing or disagreeing? Intersubjective modal bases were proposed as a way to account for Hearer's
reactions to objective modal utterances, but could not explain Hearer's reactions to subjective modal utterances
because Hearer would not know what knowledge the assertion is based on.

I proposed that since Hearer can react to both types of utterances, a single mechanism which can account for
both while also predicting that they feel different intuitively is necessary. | reviewed two proposals for explaining
agreement and disagreement to subjective assertions, showing that they can both be applied to objective utterances
as well. However, they both failed to account for a positive commitment by Speaker in modal assertions, and for the
ability of Speaker and Hearer to agree on a modal proposition while maintaining that they have distinct knowledge
which is relative to the modal assertion. Neither provided a suitable object for Hearer to target in agreement and

disagreement.
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We also reviewed the fact that subjective modal assertions cannot usually be felicitously embedded under
factive predicates. Since objective utterances can be embedded, it follows that objective modal propositions can be
common ground. Here we concluded that before determining that a linguistic explanation is necessary, we have to
determine what it means for a modal proposition to be "fact" and what about an objective modal assertion allows it
to be considered a fact even if it hasn't been asserted.

I propose that all of these problems result from a failure to actively consider the role of the common ground
in production (i.e. truth conditions) and interpretation. In the next section, | will show that interpreting modal
assertions as proposals to update the common ground can explain all of these issues without having to assume an

intersubjective modal base. The truth conditions are affected by the common ground, as is interpretation.

3.3 Updating the common ground with modal assertions

Many works in the literature assume that modal propositions make some kind of informational contribution,
whether that be to the common ground or some other theoretical construction. However, in trying to discern what
that contribution is, they assume that its semantic aspect is fixed by the truth conditions of the utterance, and thus try
to determine a fixed modal base based on some individual or group’s knowledge before considering the quantity
demand made by the discourse at the time of utterance (cf. Papafragou, 2006; Portner, 2009; von Fintel & Gillies,
2011). This dissertation assumes that the quantity maxim is just as basic as the quality maxim and so, when analyzing
a discourse-embedded utterance, since it is constricted by the quantity demand, determining whether it can be true
or not before determining how it can be informative will not allow an accurate portrayal of the utterance.

In the case of a non-modal assertion, its propositional content does not change based on context, so its
informational potential is determined by the truth conditions® making quantity considerations seem secondary.
Such an assertion is a proposal to add the asserted proposition to the common ground, and if it is already there, the

assertion is infelicitous, violating quantity. However, for possibility assertions, since the minimal truth conditions

61 Of course the conversational implicatures it allows will vary according to the discourse, but these hinge at least partially on the
propositional content.
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only require Speaker to lack knowledge, we end up with Speaker asserting that his knowledge entails something that
is already in the common ground: that the prejacent is contextually possible®2. This does not require that any other
discourse participant change their beliefs with respect to the prejacent or its possibility, and thus does not constitute
an informational contribution. Given these semantics, what can Level 0 acceptance for modal assertions, i.e.
acceptance which brings first-order belief change relative to the prejacent to the common ground, be?

Since non-modals indicate the truth or falsity of a proposition and modal assertions indicate (or more precisely,
constrain) the possibility configuration of a proposition, the obvious assumption to make is that modal assertions are
proposals to update the possibility configuration of the prejacent with respect to the context set. This is why
possibility assertions are not just confirmations of contextual possibility, as | suggested at the outset of this chapter.
This is what produces the "not-quite-truth” commitment made by Speaker which could not be identified in 3.2. This
is why the prejacent seems to be "proffered,” as we saw in 3.2.2.6. This is why Hearer can take action based on a
possibility assertion, as we saw in 3.2.2.3. This is why Hearer will argue with Speaker despite the propositional
content being relative to Speaker knowledge, as we saw in 3.2.2.1-4, and this is why Speaker will sometimes say |
don't know and sometimes will not, even with the same knowledge available to him, as we saw in 3.2.1.

However, for a modal assertion to upgrade the possibility configuration relative to the context set, we have

three theoretical issues we must address.

6. In general, what is required for the possibility configuration of a given proposition p relative to a set of
propositions P and a set of P-accessible worlds to change?

7.  How can the possibility configuration of a proposition relative to a Speaker-based set of epistemically
accessible worlds translate to a possibility configuration relative to a common context set?

8. Why and how can Hearer know that Speaker is trying to update the possibility configuration of the prejacent

with respect to the context set even though the uttered proposition only denotes a relation between the prejacent

6 Granted, if Hearer viewed Speaker as being an expert on whatever the prejacent is, for instance a meteorologist predicting rain,
even a lack of knowledge reading may be informative, but this is hardly a requirement. In most cases, Speaker and Hearer are on
similar epistemic grounds so simply confirming that one another cannot rule out a proposition will not result in real change.
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and Speaker's epistemically accessible worlds and stereotypical max set?

3.3.1 The formal requirements for updating the possibility configuration of a given proposition

This section addresses the first issue. We are assuming doubly-relative possibility for must and may, but to
simplify exposition we will work with singly-relative operators in this section, and relate the results to our doubly-
relative operators after. We shall work with a generic set of P-accessible worlds X such that X is the intersection of a
given set of propositions P. If P contains a proposition g, then X will only include g-worlds and no -q worlds. We
shall take a dynamic approach, and assume that P starts off as the empty set and can be updated with new propositions
to shrink X. Our objective is to determine what has to be added to P in order to update the possibility configuration
of any proposition p with respect to X.

As we saw in 2.1.2, modal operators can be used to partially indicate the possibility configuration of a
proposition. We typically distinguish two types of modal operators: necessity operators and possibility operators.
In a singly-relative modal framework, possibility operators but not necessity operators underdetermine the
possibility configuration.

In maximally general terms, possibility is defined in terms modal operators quantify over two sets of worlds
(i.e. two propositions), one the set of worlds compatible with the prejacent p and the other the set of worlds X
determined by the modal base (and for Kratzer the ordering source as well). Given these two propositional
arguments X and p, modal operators indicate whether p and X have at least one possible world in common (p is a
possibility), whether p includes all X-worlds (p is a necessity), or whether p and X have no worlds in common (p
is an impossibility). Restated in function terms, they indicate whether the two propositions are both true at any
given world (possibility), whether one is true at all the worlds the other is (necessity), or whether they are not true
at any of the same worlds (impossibility). From these relations, we can find 3 possible configurations for any given

proposition p and its complement —p (see also Table 1, p 44).
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(Ambiguous between Configuration 1 & 3) p is possible wir.t. to X, there is at least one p-world in X .
(Configuration 1) p is necessary w.r.t. to X, so all X-worlds are p-worlds.
> Since if all X-worlds are p-worlds there is at least one p-world in X®3, necessity of p w.r.t. X entails
that p is also possible wir.t. X.
»  Necessity of p w.r.t. X entails that —p is impossible w.r.t X.
(Configuration 2) If a proposition p is impossible wir.t. to X, so all worlds in X are —p-worlds.
»  Impossibility of p w.r.t. X entails that —p is necessary w.r.t X.
(Configuration 3) If p is possible but not necessary w.r.t. X, so there is at least one p-world and one non p-

world, making both p and so —p possible, and similarly for —p.

Since P starts off as empty, X is at first equivalent to W, the set of all possible worlds. As such, every non-
contradictory proposition is possible®* and no proposition except for those expressing logical truths and universal
truths such as mathematical truths will be necessary with respect to X. Thus, taking p to not be a logical or universal
truth, p is possible and so is —p so we start with Configuration 3. There are two ways we can change this
configuration: change X so as to make p necessary (Configuration 3 -> 1) or change it so as to make p impossible
(Configuration 3 -> 2).

The most obvious way to update the possibility configuration of p wir.t. X is to add p or —p to P. This would
cause X to include only p-worlds or only —p-worlds, making one of them necessary and one of them impossible.
However, this is what a non-modal assertion does and we want to know how a modal assertion can update the
possibility status of p w.r.t. X. Since modals are typically used when it is assumed that the absolute truth value is not
currently known, we need to update X without directly adding p or —p to P.

Since P is empty, X includes every possible world, i.e. X = W. W can also be expressed as the union of any

given proposition and its complement. That is, as a general rule, p U —p = W, and so when P is empty X is equivalent

8 Presupposing that that X is not empty
& For example, "p and —p" would be contradictory and thus impossible wr.t. W.
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to p U —p for any proposition p. This complementary division is recursive, and so each complement can be divided
w.r.t. a second proposition and its complement in the same way. For example, for propositions p and g, we can say
(pNq) U (pN—q) = p and (=pNq) U (=pN—q) = —p. Naturally, the reverse also holds.

If we add a proposition g to P, this means that X is restricted to not include —q worlds. Let's see how adding g

to P, i.e. subtracting —g-worlds from X, affects the possibility configuration of a logically independent proposition

pU-p=X
(pPNA) U (pN—a) =p
(=pNa) U (=pN—a) = -p
X-=q
= (p-—q) U (=p--0)

= (pNg) U (=pNa)

Although the end set is smaller, the possibility configuration of p is still Configuration 3. The new subset has
both p-worlds and —p worlds. This calculation may have seemed pedantic, but it is intended to make the point that,
unless there is some proposition which logically links g to p in P, proposition q cannot affect the possibility
configuration of p w.r.t. X.

In contrast to the case just considered, if our set of worlds X is restricted by a proposition in which q is logically
connected to either p or —p, then the possibility configuration of p can be changed by the removal of —q. One type
of proposition that does this is conditionals. For instance, if the set of worlds is restricted by g—>-p, we get very
different results when we subtract —q.

Again, we start with X and an empty set of propositions P. First we add g—=>—p to P. By material implication,
conditionals exclude all and only those worlds where the antecedent is true and the consequent is false. Thus, we

must subtract worlds where p and g are both true from X.
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X
=pU-p

Restrict with conditional:
(pPU=p) N(G>-p)
= (pPN(g>=p) U (=pN(a>-p))
=(p-q) U-p

= (pN—q) U-p

Having the conditional proposition as a restrictor subtracts a subset of p-worlds, but no -p-worlds. p and —p
both remain possible w.r.t. X, but there is now a clear avenue to change the possibility configuration of p: add q to P,

subtracting —q worlds and thus making p impossible and —p necessary (Configuration 3 -> 2).

((P-0)- ~6) U (~p-q) =X
= U (-pNa)

=-pNq

This time we end up with a set that only includes worlds where —p and q are true. —p is a necessity and p is
impossible. The possibility configuration of —p relative to X has changed from Configuration 3 to Configuration 2
by means of adding —q to P. Our objective was to know what has to be added to P in order to update the possibility
configuration of any proposition p with respect to X. One answer: a linking material conditional proposition with —p
or p in the consequent and some other proposition g in the antecedent together with the proposition q.

This answer applies uniformly to human modality. Generally, the modal base and ordering source serve to
restrict a subset of W to two discourse-relevant subsets, Nf and maxg(Nf). For a given proposition p to have a

different possibility configuration than what | labeled as Configuration 3 above relative to either of these sets, the
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modal base f and/or the ordering source g must contain some proposition which is logically linked to p or its
complement. This general need for a logical link can be expressed by a conditional, so we can say that if either the
modal base or the ordering source contain a conditional whose consequent is the prejacent or its complement, the
possibility configuration of the prejacent can be changed by adding the antecedent to the modal base or the ordering
source.

All conditionals which are logically connected to the prejacent are potentially significant in determining the
possibility configuration of the prejacent because they restrict either the prejacent or its complement relative to an
antecedent condition. Nevertheless, they do not themselves change the possibility configuration of the prejacent
from what it is in Nf or maxg(Nf). To effect a change in the possibility configuration, the antecedent of a conditional
restriction needs to be included in the modal base (or ordering source). Then the relevant set (be it Nf or maxg(Nf))
will include only worlds where the consequent, i.e. the prejacent or its complement, is true.

One possibility, which in practice is the most common, and will be the main of focus in the remainder of this
dissertation, is where neither the OS nor the MB alone is sufficient to restrict the possibility configuration (perhaps one
contains g - —p and the other contains q) but together they do. Interlinking across MB and OS isn’t formally required,
but sufficient interlinking can change the possibility configuration.

For a linking proposition 0->n in the modal base or the ordering source, ceteris paribus, if o is not in the modal
base or the ordering source, n-worlds and —n-worlds will both be in maxg(Nf) (which entails being in Nf). If we also
have a second linking proposition p—=>q in the modal base or the ordering source, and p is in the modal base, then g-
worlds will be in maxg(Nf) but —g-worlds will not be in maxg(Nf) or, in the case that the linking proposition was in
the modal base, in Nf. Therefore, adding p to the modal base changes g's possibility configuration. From these

observations, we can classify linking propositions as active and inactive depending on the status of their antecedents.

Def. 22 Active Linking Proposition
For any modal utterance modal p interpreted relative to a modal base f and an ordering source g at a world-

time pair i, if there is a conditional proposition (0—>n) in g or f, and either g or f entails 0, 0->n is an active
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linking proposition relative to the possibility configuration of p at i.

Def. 23 Inactive Linking Proposition
For any modal utterance modal p relative to a modal base f and an ordering source g at a world-time pair i, if
there is a conditional proposition (0=>n) in g or f, and neither f nor g entails o, 0>n is an inactive linking

proposition relative to the possibility configuration of p at i.

Only active linking propositions will restrict maxq(Nf) or Nf so that p-worlds or —p-worlds are excluded. Even
s0, inactive linking propositions do still have a role in determining what worlds are included in maxg(Nf) and Nf.

Consider the following f, g pair.

f={p}

g ={a, b} where a= 0o>n and b= p>-n

® Since p is in the modal base, the only f-accessible worlds where (b) is true are —n-worlds.

® Since o is not in the modal base, there are accessible worlds where o is true and accessible worlds where
-0 is true.

® Among the f-accessible worlds, (a) and (b) are not both true at o, =n worlds, —0,n worlds, or at o,n worlds,
but they are both true at —0,—n-worlds

® Since both ordering source propositions are only true at —o—n-worlds, only these worlds will end up in

the max set maxg(Nf).

Note that we get the same max in both of the case neither =0 nor o is in f, as above, and where =0 is in f. This
is because there are f-accessible worlds where the linking proposition 0->n and its consequent n is true in both cases.
If we "activate" the linking proposition by putting o in f, we get a different max set. In this case, since there are no f-

accessible worlds where both linking propositions (2) and (b) are true, by the partiality of the ordering function, the
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two subsets of the set of f-accessible worlds whether either (a) or (b) is true are put in the max set. | am labeling
linking propositions as "active™ or "inactive," but of course their logical properties are constant. "Active" is intended
to capture the dynamic process wherein different bits of knowledge (formally, propositions) interact with other bits
of knowledge.

When a linking proposition is in the modal base, it restricts the set of accessible worlds (and hence also the max
set) while when it is in the ordering source it only restricts the max set. In either case, in practice, what brings about
change, or "activates" the linking proposition is the addition of its antecedent to the modal base®. If the modal base
has a linking proposition in it, then adding its antecedent to the modal base will result in its consequent being
contextually necessary. If the ordering source has a linking proposition in it, then adding the antecedent to the modal
base will result in the consequent being a human possibility or, if there are no disconnected branches of ranked
worlds (see p. 68), a human necessity.

In human modality, stereotypical ordering source propositions typically serve as logical links between the
modal base and the prejacent. When the modal base includes certain propositions, a linking proposition in the
ordering source will be ‘active,' restricting the max set such that the prejacent or its complement is absent. Since
discourse is a process of information change and contextual change, ‘activating' and ‘deactivating’ OS propositions
can bring about changes to a proposition's possibility configuration.

Given this outline of what is necessary to change the possibility configuration of a given proposition, and
supposing that the role of modal assertions is to update the possibility configuration of the prejacent, Speaker and
Hearer will be able to make meaningful and systematic assumptions about what Speaker would have to know to
felicitously assert a human possibility. In short, Speaker would have to know some proposition which activates a
linking proposition in order to make a felicitous modal assertion®.

The next section presents pragmatic presuppositions and accommodation as the vehicles by which Speaker's

& Adding an antecedent to the ordering source would also activate a linking proposition, but since a stereotypical ordering source is a
set of propositions which represent generalizations of accumulated experience, it does not typically change during a single discourse
event.
% | have limited my attention to conditionals as linking propositions, partly because they are effective for representing a stereotypical
ordering source for the independent reasons highlighted in Chapter 2, but the logic covered here remains as long as the linking
proposition is logically connected to the activating proposition in an appropriate way.
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knowledge that there is an active linking proposition could serve to activate the linking proposition in the common

ground.

3.3.2 Pragmatic presuppositions and accommodation

Typical assertions try to fill in discrepancies among participants about what propositions they believe. In such
cases, Speaker has a belief that he thinks should be in the common ground which is not because (he believes that)
one, some or all of the other participants do not believe it, and so he asserts it by means of uttering it. However, there
can also be discrepancies in what propositions participants believe to be, or at least treat as being, already in the
common ground. Catching cues that imply or entail such discrepancies and making adjustments to eliminate the
discrepancies is another way of updating the common ground. | propose that modal assertions make use of this
mechanism to enact proposals for 1st-order belief change to the common ground.

Any proposition which a participant treats as common ground, whether or not they believe it is truly common

ground or even that it is really true, is called a pragmatic presupposition.

A speaker presupposes that P at a given moment in a conversation just in case he is disposed to act, in his
linguistic behavior, as if he takes the truth of P for granted, and as if he assumes that his audience recognizes

that he is doing so. (Stalnaker, 1973, p. 448)

As the definition shows, a participant can mistakenly believe a proposition is common ground or choose
linguistic expressions which depend on it as if it were common ground even knowing that it is not. Thus, for each
such individually-determined set of presuppositions, we can derive an individually-determined context set, a set of
worlds which will be a subset of the common context set.

Let us return to John and his belief that it is raining that we saw in 3.1. In this case, John is pragmatically

presupposing that it is raining so his individual context set excludes possible worlds where it is not raining, but,
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continuing with our original assumptions, the context sets of the other researchers contain both raining and not

raining worlds. Now imagine that he utters (41).

(41) We should bring our umbrellas when we leave.

In (41), John recommends to his fellow researchers that they bring umbrellas. His recommendation is
dependent on the belief that it is raining. As we said, John may not believe that it is raining is common ground, but
since he made an utterance which depended on its truth to be appropriate and assumed that the other researchers
would recognize this and accept it, we can say that he has treated it as if it were. He is pragmatically presupposing
it.

In the case of (41), the other participants will know that John is recommending that they bring an umbrella based
on the sentence meaning, but there is no common belief which merits this recommendation. As such, they must either
deem Johnto have given a contextually inappropriate recommendation or somehow adjust their beliefs toaccommodate
his utterance, by adopting it is raining as a 1st-order belief or, if they are dubious of John's credibility, by adopting the
second-order belief John believes that it is raining. In the first case, they will likely be motivated to bring their
umbrellas. In the second, they are likely to reject John's recommendation.

This shows that a common set of beliefs is required to make sense of some utterances, and that this set can be
updated by participants to maintain discourse coherence if the required beliefs are not shared prior to the utterance. This
process of adding to the common ground beliefs that are required in order to make sense of Speaker's utterance is

called accommodation, first proposed in a formal framework by David Lewis as follows.

If at time t something is said that requires presupposition P to be acceptable, and if P is not presupposed just
before t, then - ceteris paribus and within certain limits - presupposition P comes into existence at t. (Lewis,

1979, p. 340)
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The true common ground includes propositions all participants will take for granted in making utterances, but
the set of propositions that each participant presupposes individually will almost always be larger than the common
ground. The other participants must watch out for discrepancies between their presuppositions and those of the others,
and accommodate where necessary and acceptable to them. In (41), John presupposed it is raining and the others
had to realize that he was presupposing this and evaluate whether to add it to their own beliefs or not. John felt this
was an acceptable move to make even though he knew the common ground didn't include it's raining because he
believed that upon his utterance, the others would realize that it's raining is a required belief to make his
recommendation acceptable and would adopt it as a 1st-order belief, independent of whether they accepted his
recommendation (i.e., his asserted proposition).

If the researchers do not adopt this belief as their own, John's assumption has proved unfounded, but as long
as they understand that he is presupposing it they can still interpret his utterance as they will always accept it as a
second-order belief, i.e. as a belief of John’s®’. If they fail to realize it raining is a necessary accommodation to
interpret the utterance, or accommodate some proposition which John hadn’t intended, communication breakdown
may occur. In this way, accommodation of a presupposition is only possible when Hearer is able to realize that a
presupposition is being made.

Above we saw an example of assertion which relies on Hearer inferring a situation-specific presupposition
and accommodating it. However, there are also presuppositions which are systematically triggered by linguistic form.
Possessive pronouns are an archetypical example of this. I will compare these to modal assertions, and show that
they both systemically trigger accommodation thanks to the same conversational principles. Below, (43) is the

pragmatic presupposition®® and (42) is the assertion.

(42) | fed my cat.

(43) I have a cat.

87 This is conceptually similar to what is often called local (as opposed to global) accommodation (cf. Heim, 1988).
8 In this case, it is also a semantic presupposition. 1 do not require the concept of semantic presupposition for this dissertation and so
I will not make further reference to it.
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For Speaker to assert (42) appropriately, he must believe it is true and, thus, he must believe that he has a cat
and that he has fed it, though he only seems to be asserting the latter. Hearer, who will also assume by common belief
in the quality maxim that Speaker believes what he asserts is true, will believe that Speaker believes everything
necessary to make his proposition true. Although (43) is not what is being asserted, that is, it is backgrounded, Hearer
must evaluate it anyway. In the case that Hearer does not already believe (43), she must decide whether or not to add
it to her beliefs. Speaker knows Hearer will do this, and since it is typically common ground that a person believing
they have a cat is sufficient reason for another person to believe it as well, he will assume that she will accept it and
go on to evaluate his assertion in (42) based on the belief that it is true.

We account for Level 0 acceptance of modal assertions using this same quality-maxim-dependent mechanism,
but combine it with the quantity maxim. In particular, | propose that for bare modal assertions (i.e. modal assertions
without a qualifier such as "according to™), Level 0 acceptance amounts to accepting pragmatic presuppositions that
must hold in order for the asserted modal proposition to satisfy the quantity and quality maxims.

The propositions in an epistemic modal base are not necessarily presupposed to be common ground, but they
are believed by Speaker to be true of the actual world. Since Hearer believes Speaker is intending to be truthful and
informative, and that he believes his modal base entails an update for the common ground, she will be impelled, in
the same way as with any other salient pragmatic presupposition, to evaluate whether to admit his pragmatic
presuppositions into the common ground.

In the next section, we will see how an individually-based epistemic modal base can produce pragmatic

presuppositions for a socially-based common ground.

3.3.3 Epistemically-accessible worlds vs. the context set
This section will addresses the third theoretical issue raised at the outset of section 3.3: How can the possibility
configuration of a proposition relative to a Speaker-based set of epistemically accessible worlds translate to a possibility

configuration relative to a context set dependent on common belief?
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Formally, a context set and a set of epistemically accessible worlds are derived through exactly the same
process. Table 5 shows that they both involve taking as input of a set of propositions and giving as output a set of

worlds.

Table 5 Comparing the formal properties of the context set and epistemically accessible worlds

A: a set of propositions | Operation B: a set of worlds
Common ground Identify the set of worlds where the | Context set
Modal base propositions contained in A are true as B. Accessible worlds

Since the set of accessible worlds and the context set are formally both sets of worlds®, contextual
possibility/necessity, which can be defined without reference to the max set, can be applied straightforwardly to
either. We have already examined cases of contextual modality made relative to an epistemic modal base. To these
we canadd cases of contextual modality made relative to the context set. If the common ground entails a proposition
p, for example either by containing p directly or by containing a linking proposition g = p and its antecedent g, then p
will be contextually necessary with respect to the context set. There is another step, however, which is necessary
in order to define a human possibility/necessity with respect to the context set: we must define how a common
max set can be derived.

The max set of an epistemic modal utterance requires a stereotypical ordering source. A stereotypical
ordering source is derived from "stereotypical trends.” Stereotypical trends are "known" to be true not as strict
entailments but as general trends; they represent generalizations of experiences, and so their entailments are hedged
with trend-marking adverbs of quantification, such as “usually/normally.” These hedged entailments are contained
directly in the modal base. However, as we saw in 2.2.2-3, propositions in the ordering source are specific cases of

stereotypical trends. For instance, if Speaker knows the trend, "Usually if it's raining, it's thundering," he can derive

8 Of course the content will differ because the propositions in the common ground and the modal base are different.
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the proposition "if it's raining in Tokyo, it's thundering in Tokyo" as a stereotypical ordering source proposition.
Can this be translated to the common ground?

Every individual has stereotypical trends among their beliefs, believe that all individuals do, and that all
individuals believe that they do. The fact that everyone believes some stereotypical trends is common ground.
Given that humans, especially those who live in similar environments, have similar experiences, the stereotypical
trends which count among their beliefs will overlap significantly, but there will also be unpredictable ways in which
they differ. However, for the purposes of an epistemic modal utterance, this is not a problem.

In section 2.2.3, we described the relationship between known stereotypical trends and OS propositions.
Here, we will characterize the relationship of stereotypical trends and the possibility/necessity of propositions in
the common ground, which will work in the opposite direction from 2.2.3. We start from a given proposition of
the form o =p inan ordering source and work backwards to find p', the consequent of a related trend and then finally
a', the antecedent. This will demonstrate the general process by which a stereotypical trend can be identified as a
candidate for deriving a linking proposition for a given human modal assertion. The ability to do this based on the
prejacent of a human necessity/possibility assertion is what enables Hearer to evaluate the assertion without
knowing exactly what stereotypical trend Speaker has in mind.

In general, we may assume that, for any proposition p, all individuals will have some trend which counts p
as a normal/usual state of affairs and some trend which counts —p as a normal/usual state of affairs™. We can

express this common state of belief as follows:

" Logical necessities may have no associated trends that count their falsity as normal states of affairs. It will always be a normal state
of affairs that "Three plus one equals four" and never a normal state of affairs that "Three plus four equals three."

It is also conceivable that there are some contingent propositions whose complements cannot be felt to be normal. For instance,
every day the sky brightens in the morning. A person who does not understand the mechanism behind this may not count any
stereotypical trends where "the sky does not brighten in the morning," among their knowledge.

However, even in such cases it seems that an OS proposition with "the sky does not brighten in the morning" in the consequent
could be derived if the stereotypical trend is abstract enough. For instance, "Usually, on alien planets, natural phenomena behave
differently from how they behave on earth." If Speaker were envisioning himself on an alien planet y, and the relevant natural
phenomenon z is "sky brightening," then, "if I'm on y, z behaves differently from how z behaves on earth," can be derived as an OS
proposition. "The sky does not brighten in the morning" would be an instantiation of the consequent of such an OS proposition, so
we could also derive an OS proposition of, "if the sky is that of y, the sky does not brighten in the morning.” And indeed, it does seem
reasonable for a cosmologically-naive Speaker to say, "On Mars, the sky might not brighten in the morning™ without having any
knowledge specific to why or how the sky brightens in the morning.

125



Def. 24  Stereotypical trends as common belief
For any proposition p,
3p'x: p' is a property containing one or more free variables, x is the set of tuples containing values for all and
only the free variables in p', and p is an instantiation of p'(x)
-and-
3a’: usuallyy if a'(x) then p'(x)
-and-

3b": usuallyx if b'(x) then —p'(x)

Def. 24 says first that for any proposition p, there is at least one corresponding property p' that has one or
more free variables (possibly only time) whose possible assignments are represented by x such that p is a
proposition that instantiates p'(x), i.e. p can be derived by assuming specific values to the free variables in p'(x). It
also says that there is additionally at least one property a' where a'(x) is stereotypically associated with p*(x), and
at least one property b' where b'(x) is stereotypically associated with —p’(x). Note that we are assuming that the
stereotypical association applies between a'(x) and b*(x), for example, when for most values of x, a'(x) = p'(x).

For example, let us assume a p of "it's raining in Tokyo at 3 pm." One possible property p' that can be derived
from p is, "it's raining in location y at time t""* Given these as relevant values for p and p', Def. 24 says that there
will be some property &' which, when it is true of a location y and a time t, it is raining™ is usually also true of y
and t. One example of an appropriate such property would be "it's thundering.” Taking this example, we get,
"usuallyy, if it's thundering(x), it's raining(x)," where x ranges over location-time pairs <y,t>. One case which would
be an instantiation of this stereotypical trend would be: "if it's thundering in Tokyo at 3PM, it's raining in Tokyo at

3 pm.

™ It would be possible to make the property more specific by fixing either the time or the location. In this case, the tuples in x would
only have one value each instead of two. However, in general, the more specific a property is, the less likely it is to be included in a
stereotypical trend. This makes sense because the more specific a property is the less frequency one will have had experiences to
which it applies (e.g. we will have many more raining experiences than raining in Tokyo experiences).
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Continuing with the same proposition, Def. 24 also says that there will be some property b' which, when it
is true of a location y and a time t, "it is not raining" is also usually true of y and t. One example of such a b’ would
be "it's sunny." Thus, we get, "usuallyy, if it's sunny(x), it's not raining (x)," where X ranges over location-time pairs
<y,t>. One case that would count as stereotypical would be: if it's sunny in Tokyo at 3 pm, it's not raining in Tokyo
at3 pm.

In sum, usuallyy if a'(x) then p'(x) and usuallyy if b*(x) then =p'(x) represent generic templates for any hedged
conditional from which a stereotypical ordering source proposition that can serve as a linking proposition for a
given proposition p can be derived. The property expressed by p' will be common for both positive and negative
trends, but the properties for a' and b', which serve to constrict the domain of the free variables in p' to only cases
where p' or =p' would be a normal state of affairs, are of course different. | propose that this process of relating a
proposition to linking propositions derived from stereotypical trends is common knowledge.

Given this common knowledge, we can very generally say that p will be a human possibility with respect to
the context set if p is some instantiation of p'(x) in a stereotypical trend usuallyy, if a'(x) then p'(x) and there is an
activating proposition a (i.e. that is taken to be true by the evaluator) which is a specific instantiation of any a'(x).
As long as the prejacent p is an instantiation of p'(x), it does not matter whether each individual has the same
property in mind for &', a different one in mind, of if they don't have a specific one at all in mind.

Building on Def. 24, we can say that a proposition p is a human possibility with respect to the context set if

the following is common belief.

(44) Fa,a',p": ais true & usuallyy if a'(x) then p'(x), where a and the prejacent p are parallel instantiations of a

stereotypically associated a'(x) and p'(x), i.e. instantiations having identical values substituted for x.

Put simply, (44) says that there is some aspect (time and/or individuals (which can include places and/or
people)) of the case referenced by the prejacent which is stereotypically associated with the truth of the prejacent.

Naturally, if and when a discourse participant makes a modal assertion where p is the prejacent, Hearer will know
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that whatever the ordering source propositions are that Speaker has in mind, they are instantiations of usuallyy if a'(x)
then p'(x) and usuallyy if b'(x) then —p'(X)where p is an instantiation of p'(x). Calculating from p, then, Hearer back-
calculates to see if there are individuals or a time in p which truthfully instantiate the variables in if a'(x) then p'(x)
to see if Speaker is correct, and in if b'(x) then —p'(x) in order to see if she should disagree with Speaker.

As mentioned above, (44) allows the discourse participants to each draw on different instantiations of a given
a'(x) and b'(x) (e.g. one participant may use Tokyo as a place value while the other uses East Japan) or even different
trends (e.g. one may use "it's thundering in location y at time t" for a' or b' while another uses "it's humid in location
y at time t") as long as the trends and instantiations are in line with (44). This flexibility is necessary to account for
actual discourse events because discourse participants can and do arrive at the same conclusion, i.e. that a
proposition is humanly possible/necessary, based on different instantiations of trends or even different trends
altogether.

Let us look at an example to see why the generality of (44) is essential for determining the contribution made
by a human possibility/necessity utterance to the common ground. We will also see that supposing a common
ordering source is not realistic or necessary.

Suppose Speaker and Hearer are American tourists visiting Tokyo. They are in their hotel getting ready to
head to the park, when Speaker utters, "Did you hear the thunder just now? It might be raining.” This is Speaker's
first time in Japan, so what kind of general trend could he have in mind? He will be likely to apply the weather
trends he learned in the US to Tokyo, but he is not likely to have specific beliefs about usual weather in Tokyo i.e.
he is unlikely to count for example, usually, if it's thundering in Tokyo, it's raining in Tokyo as a belief. The same
applies to Hearer. Since the OS proposition is not a previously established belief but is rather derived from general
trends, there is room for Speaker and Hearer to derive different ordering source propositions.

Let us suppose that Speaker derived "if it's thundering in Tokyo, it's raining in Tokyo™ as an ordering source
proposition from a general trend proposition "usuallyyy, if it's thundering in place y at time t, it's raining in place y
at time t." For Hearer's part, when "It might be raining" is uttered, she will know based on the prejacent that

whatever Speaker has in his OS, it was derived from a general trend which fits the form if a(<location y, time t>)
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then it is raining(<location y, time t>), and will choose some location which is or subsumes their current location.
For instance, Hearer might derive, "If a(<East Japan, now>), it's raining in East Japan." Although the value for
the location y is different from Speaker's, it conforms to (44).

In addition to choosing a property p' which p can be an instantiation of and deciding which individuals (or
possibly only times) in p are variable in p', Hearer must find an a' which ranges over the same variables and which
is stereotypically associated with p'. In this case, she must find an @' which ranges over places and is associated
with it's raining(x). As we saw above, Speaker has uttered "It's thundering™ so in this case Hearer can infer with
confidence what stereotypical trend Speaker has in mind. We will suppose that she also believes usually if it's
thundering (x), it's raining (x) based on her own experience in places in the US. Then, depending on whether she
believes that it is thundering in the location she chose (East Japan), she can evaluate whether to accept Speaker's
modal assertion. If she does accept it, (44) is added to the common ground, despite the fact that Speaker's
instantiation of usually if a'(x) then p'(x) is different from Hearer's.

(44) captures the part of the interaction between Speaker's intention and Hearer's interpretation which will
always be in common while allowing the parts which are distinct to be distinct. Another possibility is for Hearer
to apply a different trend associated with rain. She might also come up with it's humid(x) or the weather report
called for rain(x), etc. Either of these would qualify as potential values for a'(x). (44) only requires that there be
some general trend proposition which stereotypically entails the prejacent, and that there be an activating
proposition a which is true and is an instantiation of whatever the &' is in that general trend proposition.

A principle goal of this section was to show how a common stereotypical max set could be derived. We can
say that any world in the context set at which (44) is true can be said to be a member of the common stereotypical
max set. This, of course, is equivalent to saying that (44) is in the common ground. If the common ground includes
(44) but does not contain or entail a proposition p, if any given individual were to make a truthful modal utterance
compatible with the common ground, they would have to say may/might p. Therefore, it is common ground that p
is a human possibility.

In order to ensure that all discourse members can truthfully say must p another belief must be included in
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the common ground.

(45) —=b,b',p": b is true & usuallyy if b'(x) then —p'(x), where b and the prejacent p are parallel instantiations of a

stereotypically associated b'(x) and =p'(x).

Because the ordering source-based ordering has the potential to produce disconnected branches of ordered
worlds, if there might be a b satisfying the restriction in (45) that is contextually possible in the common ground,
then the prejacent p in that restriction is not a human necessity. However, it is a human necessity in the common
ground if (45) is common belief. P can be said to be humanly possible relative to any context set corresponding to
any common ground which includes (44), and humanly necessary relative to any context set derived from any
common ground which includes (44) and (45).

We have now shown how epistemically accessible worlds and the stereotypical max set can translate to the
common ground. Now we can lay out how a modal assertion based on a Speaker-relative epistemic modal base
and stereotypical ordering source can update the possibility configuration of the prejacent relative to the common

ground.

3.3.4 Updating the common ground with necessity assertions

For Speaker to truthfully assert a human necessity, he must believe (44) Fa,a',p": a is true & usuallyy if a'(x)
then p'(x), where a and the prejacent p are parallel instantiations of a stereotypically associated a'(x) and p'(x), i.e.
instantiations having identical values substituted for x. and (45) -3b,b',p": b is true & usuallyy if b'(x) then —p'(x),
where b and the prejacent p are parallel instantiations of a stereotypically associated b'(x) and —p'(x). The Level 1
truth conditions for the Speaker's assertion only require that there be such an a and that there be no such b in Speaker's
modal base. By definition, Speaker believes propositions in his epistemic modal base to be true. Hearer will assume
by common belief that Speaker believes what he asserts, and will believe that he believes everything necessary to

make it true. Furthermore, by the quantity maxim, Speaker and Hearer both believe that Speaker wants to update the
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common ground. If (44) and (45) are accepted into the common ground, the prejacent will effectively be a human
necessity with respect to the context set. Therefore, Hearer will believe that Speaker wants her to believe (44) and
(45).

In practice and as per Def. 24 (p. 126), since the fact that there are general stereotypical trends for both the
prejacent and its complement is already common ground, what a human necessity assertion will do is to strengthen
this common belief so that there are instantiations of the antecedent of such a stereotypical trend which are true, as

follows:

The effect of a successful human necessity assertion on the common ground
Fa,a'p:usually ifa'(x) thenp'(x) -> Faa'p"aistrue & usually if a'(x) then p'(x)"2

h,b'p": usually if b'(x) then-p'(x) -> =3b,b'p":bis true & usually if b'(x) then -p'(x)

This means that, in maintaining the quantity and quality maxims, Speaker must be proposing that Hearer
accept these two propositions.

Recall Stalnaker's conditions for being a pragmatic presupposition:

A) Speaker is disposed to act as if he takes the truth of p for granted

B) Speaker is disposed to act as if he assumes that his audience recognizes that he is doing so.

Itis an empirical fact that epistemic modal assertions do not require Speaker to believe that any knowledge which
is relevant to the modal assertion, i.e. situation-specific instantiations of a'(x) or b'(x), is common ground in order to
be asserted. As such, it is often the case that such specific instantiations will not be pragmatically presupposed. That
is, whatever Speaker considers relevant knowledge (i.e. the situation-specific instantiations of a'(x) and/or b'(x), it

will often not satisfy (B).

2 From here on | will use this abbreviated version of the propositions. In all cases | am assuming the full definitions.
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However, regardless of this, we can say that Speaker presupposes that Hearer will recognize that he is
presupposing the situation-general propositions, i.e. that there is some a which is an instantiation of a'(x) in (44) and
is true, and there is no b which is an instantiation of b'(x) in (45) and is true. Since the truth conditions require Speaker
to believe the situation general proposition to be true and common belief says that Hearer believes that Speaker
asserts only what he believes, both (A) and (B) are satisfied. Thus, because quantity requires that Speaker want to
update the common ground and quality requires him to believe what he is asserting, what were truth conditions
confined to the modal base at Level 1 become pragmatic presuppositions which are non-modal propositions for

evaluating whether to accept the assertion at Level 0.

3.3.5 Updating the common ground with possibility assertions

The quantity and quality maxims have similar affects on human possibility assertions. In the case of human
possibility, the quantity maxim plays a central role in determining the propositional content of the assertion. The
truth conditions of human possibility do not require Speaker to know anything, i.e. they allow a lack-of-knowledge
reading, but, as we saw, the possibility configuration of a proposition can be updated if a linking proposition is
present in the modal base or the ordering source, and the antecedent of that linking proposition is present in the modal
base”. For a possibility assertion to update the context set, a linking proposition with a true antecedent must be
believed to exist in the common ground.

When a linking proposition is in the modal base, the ordering source can be empty. The possibility
configuration can be updated through what might be best called an “impossibility update™ by deactivating the linking
proposition in the modal base. In this case, felicitously asserting possibility may p results in affirming that a
proposition is not contextually impossible. This requires, by scalar implicature, that the complement of p be an

instantiation of the consequent.

8 Formally the presence of the antecedent in the OS would also assure that consequent is a human possibility. However, stereotypes
do not change so easily and are generally assumed to be shared, so even if the antecedent were in the OS, it would not require an
update. Add to this the fact that the antecedent of linking propositions express characteristics of the situation rather than relations
among propositions, and it is all together unlikely that the antecedent would qualify for membership of a stereotypical OS.
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A specific case of a linking proposition in the modal base will come from a universally hedged trend using an
adverb such as always. Unlike with usually, any instantiation of a property which can truthfully be quantified over
by a universal operator like always is guaranteed to be true. Thus, for an instantiation of p of a universally hedged
trend, the ordering function has no role to play since p will be true in every accessible world. This is why universally

hedged trends underwrite contextual necessity. Consider the following trend:

(46) Always, if a person has just come in with a wet umbrella (=a'(x)), then it is raining outside (=p'(x)).

An OS proposition based on (46) would have to instantiate if a person has just come in with a wet
umbrella(<location y, time t>), then it is raining outside(<location y, time t>. If instantiations of this trend are taken
to be part of the modal base, then upon seeing a person come in with a wet umbrella, an utterance of may p, where
p is an instantiation of it is raining outside(<location y, time t>, would be truthful, but it would either violate the
quantity maxim via scalar implicature or violate the quantity maxim via not updating the common ground. That is,
if there is a person who just came in with a wet umbrella, p is a contextual necessity so Speaker would be quired by
the quantity maxim to say must p instead of may p; if there is no person with a wet umbrella, i.e. no a which is an
instantiation of a'(x) and is true, then the uttered proposition is true but it does not change the possibility configuration
of the prejacent, again violating quantity but this time by not contributing anything to the common ground. However,
if it is common ground that Speaker might know whether or not there is an a which is an instantiation of a'(x) which
is true, and if Speaker utters may —p, the utterance can update the common ground. Perhaps Speaker and Hearer
have to stay indoors where there are no umbrellas, and Hearer has instructed Speaker to look out for sure signs that
it's raining outside. In this case may —p entails that there is no instantiation of a'(x) which is true.

Now recall DeRose's example (=(27) John might have cancer.), where John had a cancer test. If the test is
positive, he may have cancer. If it is negative, he cannot have cancer. In other words, negative results entail that John
does not have cancer but positive results preserve the possibility. This is an instance of 'if a then —=p' in the modal

base, where a is "The test results are negative" and —p is "John does not have cancer.”" Asserting may p, thus, can
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update the common ground by deactivating the linking proposition, i.e. by requiring that a not be known to be true.
On the other hand, asserting may —p in this case would not require an update. John's not having cancer is possible
without knowing whether a is true or false.

Cases where Speaker has access to information that would entail the contextual necessity of —p are usually
presumed to be beyond the epistemic reach of discourse participants. For instance, if Speaker did not believe that
Hearer knew that he was in a position to know the results of a decisive cancer test, Speaker would almost certainly
not be in a position to update the common ground with a proposition that entails that it is impossible that John has
cancer.

The ordering source provides a much easier way for Speaker to be able to update the common ground with a
may assertion. As we have seen, more than often with possibility assertions, it is presupposed by all or most discourse
participants that the prejacent is not contextually impossible and that no participant will be able to rule it out
conclusively’™. On the other hand, a human possibility assertion relative to a stereotypical ordering source can require

an update in all cases where p is no more than contextually possible in the common ground.

When neither Fa,a',p:a is true & usually if a'(x) then p'(x) nor 3b,b',p': b is true & usually if b*(x) then —p'(x)
is common ground with respect to a given proposition p which is an instantiation of p'(x), the possibility configuration
of p can be updated to Configuration 3, 4 or 5 relative to the context set without contradicting any existing common
ground propositions™. | shall refer to this state of the common ground as "no more than contextual possibility" to
make the contrast with the case in which slight possibility is ruled out, i.e. in which the Possibility Configuration is
already constrained to 3 or 5, clearer.

For Speaker to consider asserting a human possibility modal may p, he must believe that there is at least one
participant who believes no more than that p is contextually possible, or even specifically that p is slightly possible.
Recall that contextual possibility is compatible with both slight and human possibility. When Speaker believes that

a proposition is humanly possible and another participant believes that it is slightly possible, they still agree that it is

™ Of course this is not always a warranted presupposition, and this is when Hearer will chime in saying that actually the prejacent is

false.

™ Such an update may contradict the discourse commitments of individual participants. e will explore this situation in Chapter 4.
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contextually possible. On the other hand, when all the other participants believe that p is humanly possible or even
humanly necessary, providing that all participants are aware of all participant's beliefs, p will be humanly possible
in the common ground (since human possibility is entailed by human necessity) and fail to satisfy the condition
above.

Thus, inany case where p is no more than contextually possible relative to the context set, Speaker can update
the context set to human possibility with (44) 7a,a',p": ais true & usuallyy if a'(x) then p'(x), where a and the prejacent
p are parallel instantiations of a stereotypically associated a'(x) and p'(x), i.e. instantiations having identical values
substituted for x. Acceptance means that all participants accept that there is such an instantiation of a'(x) which is
true.

Next we will compare the pragmatic presuppositions of human necessity and human possibility assertions.
The table below gives the pragmatic presuppositions systematically produced by epistemic human possibility and

necessity assertions given the quantity maxim.

Table 6 Pragmatic presuppositions of human possibility/necessity assertions given the quantity maxim

Human Possibility Human Necessity
Evidence for p Ja,a',p": ais true & usually if a'(x) then p'(x) Ja,a,p"aistrue & usually ifa'(x) then p'(x
Evidence for -p Speaker believes 3b,b',p': b is contextually -3b,b",p": b is true & usually if b'(x) ther
possible & usually if b'(x) then —p'(x) —p'(X)

A quick look at Table 6 reveals that the only difference in the pragmatic presuppositions of human possibility
and human necessity is with regards to positive evidence for the complement of the prejacent. When Speaker makes
a human possibility assertion, Hearer will assume that Speaker does not believe he knows that there is no b which
both instantiates the antecedent of a trend usually if b'(x) then —=p'(x) and is true. This assumption comes from the
quantity/quality-based belief that Speaker will make as strong of an assertion as he is capable of, commonly referred

to as scalar implicature. According to this belief, if Speaker knew that the prejacent were a human necessity, and thus
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that there is no such b which is true, he would use must. Since he has used may/might instead, he must not be able to
rule out that the complement of the prejacent is not also a human possibility.

In sum, a human possibility assertion may p pragmatically presupposes that positive evidence for the
complement of p is at least contextually possible, while human necessity pragmatically presupposes that there is no
positive evidence for the complement of p. The presuppositions of human possibility allow that the prejacent might
be a human necessity, as in Configuration 3, or that both the prejacent and its complement are human possibilities,

as in Configuration 5. This aligns with entailment patterns as it should.

3.3.6 Section summary

In this section we saw that modal assertions can be taken to serve as updaters of possibility configurations as
non-modal assertions are updaters of truth values. This is made possible by pragmatic presuppositions which are
systematically produced by human possibility/necessity utterances through their interaction with the common
ground and the Cooperative Principle. The presuppositions themselves are essentially non-modal propositions
deduced from the truth conditions of human modality as constrained by the quality-quantity maxim. It is because
these presuppositions can be derived that modal assertions can function as objective proposals for the common
ground.

Thus, in answer to the question raised in 3.1.3, | propose the following: Modal assertions at Level 0 are
proposals to update the common ground in such a way that certain situation-general pragmatic presuppositions, (44)
in the case of human possibility and (44) and (45) in the case of human necessity, are entailed, which in turn changes
the possibility configuration of the prejacent relative to the context set.

Note that this requires no added structure to the propositional nature of the common ground, it merely
describes logical interconnections which exist within it due to system-external factors (i.e. humans wanting to
categorize propositions according to likeliness). We could assume that a proposition such as "prejacent p is humanly
necessary™ or "prejacent p is in Configuration n" is added to the common ground, or we may maintain that this is

merely a label to make it easier for researchers to refer to configurations of the common ground.
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3.4 Hearer derivation of the pragmatic presuppositions of modal assertions

Inthis section, | will show the process by which the pragmatic presuppositions necessary for a Level 1 modal

assertion, i.e. an objective modal assertion, are derived. This process has several spots where the conditions may

or may not be met by the discourse event, and this can result in the modals behaving in different ways in different

discourse events. After laying out the standard deductive process, in the following section | shall give some

predictions for behavior in discourse that this process allows for. | will give me accounting for the problems raised

in 3.2 using these predictions.

3.4.1 The derivation process

The table below details the process of deduction for deriving pragmatic presuppositions.

Table 7 The derivation process of pragmatic presupposition for modal assertions

May p Must p

Speaker has asserted that p is an epistemic
Speaker has asserted that p is an epistemic possibility.
necessity.

Speaker believes that we believe that he is a cooperative (sincere & informative), competent speaker of English. (by

standard common belief).

Speaker intends to update the common ground (By ii.).

Speaker has used a modal instead of a non-modal, so he must intend to change p's possibility configuration w.r.t. the

common context set.

Speaker has used a necessity modal, so he
Since Speaker has used a possibility modal, he probably does not know
probably76 does not have direct evidence for
that p is true or false (By ii).
p (by the manner maxim).

6 The use of probably is important here. In the next chapter, where | discuss how modals influence discourse, it will be seen that the
possibility that Speaker intends contextual necessity is not ruled out until the common ground entails that it is ruled out.
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Human possibility relative to a null ordering source is equivalent to Human necessity relative to a null ordering

Vi.
contextual possibility. source requires very strong evidence.
If Speaker intended a null ordering source, there would be no update
Considering (v.), Speaker probably does not
Vii. | (unless he is addressing a question under discussion as to whether p is
have such strong evidence.
false).
Therefore, Speaker must intend a non-null ordering source (by the Therefore, Speaker must intend a non-null
viii.
quantity maxim). ordering source (by the quality maxim).
To change the possibility configuration of p without adding p or —p to the common ground, there must be a linking
ix.
proposition.
X. | Therefore, Speaker probably has a proposition which adheres to the form if a then p in his OS.
Xi. | For alinking proposition to change the configuration of p at utterance time, it must be active.
Xii. | Therefore, Speaker must believe that the antecedent of the linking proposition, i.e. a, is true.
Xiil. | A stereotypical ordering source is composed of conditionals which are instantiations of stereotypical associations.
Xiv. | In following, Speaker must believe Fa,a',p': a is true & usuallyy if a'(x) then p'(x).
We do not know the specific contents of Speaker's beliefs, so we can't evaluate whether his beliefs really entail Fa,a',p":
XV.
a is true & usuallyx if a'(x) then p'(x).
XVi. | Speaker may or may not be presupposing that his instantiation of a'(x) is in the common ground (by empirical fact).
Since it is required for us to maintain (ii), Speaker must believe that we will accommodate a,a',p": a is true & usuallyx
XVii.
if a'(x) then p'(x) even if we don't know the contents of an appropriate such a.
XViii. | Therefore, Speaker must be pragmatically presupposing Fa,a',p": a is true & usuallyy if a'(x) then p'(x)
XiX. | Speaker is asserting human possibility and not human necessity. Speaker is asserting human necessity.
Speaker will make the strongest assertion he is confident in. (By scalar | Therefore, Speaker must believe —p to be a
XX.

implicature). slight possibility.
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Therefore, Speaker must also believe
XXi. | Therefore, Speaker must not know p to be a human necessity. —3h,b',p': bis true & usually if b'(x) then
—p'(%).
If Speaker did believe =3b,b',p': b is at least contextually possible &
xXii. | usually if b'(x) then =p'(x), then Speaker's beliefs would entail that p is
a human necessity.
Since Speaker knows that I believe (xxii.), in order to maintain (ii.) he | Since it is required for us to maintain (ii.),
must believe that | will believe that he at least believes that Zb,b',p': b | Speaker must believe that we will
XXiii.
is at least contextually possible & usually if b'(x) then =p'(x) if not accommodate —b,b',p': b is true & usually
b,b'p": bis true & usually if b'(x) then —p'(x). if b'(x) then =p'(x).
Speaker must be pragmatically presupposing
Speaker must be pragmatically presupposing ‘Speaker at least believes
'=3h,b',p": bis true & usually if b'(x) then
Xiv. | '3o,b',p': bis at least contextually possible & usually if b'(x) then
—p'(x)' and 'Fa,a',p": a is true & usuallyy if
—p'(x) 'and 'Fa,a',p": a is true & usuallyy if a'(x) then p'(x).'
a'(x) then p'(x)."

3.4.2 Predictions from the process of Speaker presupposition derivation

We can make several predictions based on the reasoning process in Table 7.

A) By (iii.), since Speaker intends to update the common ground, whether Speaker deems it appropriate to make
a modal assertion and what kind of modal assertion he chooses will depend on how he perceives the state of

the common ground. This means that a given utterance's appropriateness will vary depending on who the

discourse participants are.

B) By (ii)-(iv), since Speaker intends to update the common ground in the way the discourse demands with as

much information as he believes he can provide, when there is a discourse question which demands an answer

regarding contextual necessity, a null-ordering source will be assumed instead of a stereotypical one.

C) When (xvii) isa valid belief, i.e. Hearer trusts Speaker's epistemic authority and sincerity and has no conflicting
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D)

E)

F)

G)

H)

evidence causing her to doubt his assertion, acceptance at the most general level will occur.

When (xv) is not satisfied, i.e. when it is not the case that Hearer cannot know the contents of Speaker's

knowledge, a modal assertion should be able to be contradicted at Level 1. This would mean that the uttered

proposition would be false, rather than just unacceptable as a Level 0 assertion.

(xvi), i.e. that Speaker may or may not believe his instantiation of a'(x) is entailed by the common ground,

allows that Hearer look for candidates for such an instantiation in the common ground. This can result in her

finding a different stereotypical trend than what Speaker intended, and make inferences as to what situation-

specific content Speaker believes.

E.1  Speaker should be able to count on this behavior of Hearer to indirectly confirm that background
assumptions are indeed common knowledge.

E.2  Depending on whether the relevant beliefs are in the common ground or in Hearer's private knowledge,
Hearer can have different reactions to Speaker's assertion.

(xvii), i.e. Speaker's assumption that Hearer will accommodate his pragmatic presupposition, can lose validity

if the human possibility of the prejacent is disagreeable or surprising to Hearer. When Speaker believes this is

the case, he will be more likely to make the situation-specific content of his instantiation of a'(x) explicit and

Hearer will be more likely to present evidence for the prejacent's complement (i.e. an instantiation of b'(x).

In the case of a human possibility assertion, (xxiii), i.e. the fact that Speaker is not committed to the non-

existence of a true instantiation of b'(x), allows Hearer to refine (as opposed to contradict) Speaker's beliefs to

human necessity, i.e. Configuration 3, by means of asserting that there is no appropriate values for b that is true.

On the same note, Speaker may also believe that there is an appropriate b that is true when he makes a human

possibility assertion, (that is, his belief state regarding the prejacent corresponds to. Configuration 5).

3.5 Some answers to riddles

In this section, | will show that all of the issues raised in section 3.2 can be adequately addressed using the

predictions made by the pragmatic presupposition derivation process. | am assuming a completely solipsistic modal

140



base. The active factor in accounting for variable truth judgments is not a modal base which includes sources of
knowledge other than Speaker, but a linking proposition in the modal base or ordering source, whose presence is
required by the quantity-quality maxim. In order to activate these linking propositions and thus make a felicitous
assertion, Speaker has to have knowledge corresponding to the antecedent of such linking propositions, and the

content of these linking propositions are subject to discourse-specific demands.

3.5.1 Valid truth conditions and only a solipsistic modal base thanks to the quantity maxim
We shall start by addressing the concerns which were taken to motivate supposing a modal base which is

relative to sources of information other than Speaker's knowledge, raised in 3.2.1. First, recall DeRose's example.

(28) I've heard that John might have cancer. Is it true?
a (Jane) He might have cancer

b (Jane) I don't know whether he might have cancer; only the doctors know. I'll find that out

tomorrow when the results of the test are in.

Jane can reply with either (a) or (b). (a), according to DeRose's account, is relative to only Jane's knowledge,
or potentially a small community which does not include the doctor, such as her family. (b) is relative to a community
including the doctor; Jane wants to make an assertion based on the doctor's knowledge, but does not know what it
is, so she has to confess that she does not know.

However, the observations can be explained more simply with prediction (A), which says that whether Speaker
deems it appropriate to make a modal assertion, what kind of modal assertion he chooses will depend on how he
perceives the state of the common ground, and thus on who he is talking to. Prediction (B) will also be involved:
when there is a discourse question which demands an answer regarding contextual necessity, a null-ordering source
will be assumed instead of a stereotypical one.

According to my analysis, the fact that Jane can truthfully utter either (a) or (b) is just a result of different
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discourse demands. In both cases we assume that John has had a cancer test done, that the doctors know the results
of the test, and that Jane doesn't. As a situation in which (a) is appropriate, suppose a Hearer who neither knows that
John had a test nor has heard from Jane's mouth that John might have cancer. (a) would then update the common
ground even if John had not had a cancer test done as long as Jane has some evidence for his having cancer. Although
he makes no deliberate note of it, DeRose himself includes Jane's possession of evidence in the situation he portrays
for a felicitous assertion of (a): "It's possible that John has cancer. He has some of the symptoms" (p. 582). Note that
in this situation, if Jane did not know about the test, an "I don't know answer" would not be appropriate.

As a situation in which (b) is appropraite, consider the case where Jane poses her own linking proposition,
which as part of Jane's overt and, we assume, unchallenged assertion goes into the common ground and hence into
the modal base: if the test results are negative, John does not have cancer. As prediction (B) says, in this case the
ordering source is empty. To be able to upgrade the common ground in accordance with the discourse demand that
she posed herself, Jane must know whether the antecedent is true or false. That is, given a common ground which
includes the fact that John has had a cancer test, (28) poses two propositions just like a polar question, one which
entails that the test results are negative and one which entails that they are positive. Jane does not know which is
correct, and thus she "does not know." In this case, either (a) or (b) would satisfy the quantity maxim, if Hearer
doesn't know about the test until Jane tells her. If Hearer does know about the test and also already knows, and is
known to know, that John had the test precisely because there is a possibility of his having cancer, then only (b)
would satisfy the quantity maxim, making (a) inappropriate. This dependence onthe common ground is made clearer

in the following situation.

John and Jane's son, Bob, is calling from a business trip. He knows from his mother that John had some symptoms
of cancer, had a test done and that the results come in today. Unable to wait for her to call him, he calls up her up.
(47) Bob: Might Dad have cancer?

c: (Jane) He might. #He has some symptoms.

d: (Jane) He might. The results came in positive.
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e: (Jane) | don't know yet.

As we can see in (c), Jane could not make a felicitous assertion relative to a stereotypical ordering source in
the case that John's having had a test is common ground. In this case, the stereotypical possibility of John's cancer is
already established. That is, Fa,a',p': a is true & usually if a' then p'(X) is entailed by the common ground’’. John
does have symptoms, that is why he had a test in the first place, and both participants n the conversation know this
and know each other know this. On the other hand, Fb,b",p": b is contextually possible & always if b' then —p(x) is
also entailed by the common ground. Note that "always " is used in this entailment relation. This linking proposition
can render John's cancer contextually impossible, and so the truth value of the antecedent is informative with respect
to the common ground in (47). To this, Jane can say (d) if she knows the results to be positive and (e) if she does not
know the results at all yet. Note that | have included Jane's evidence in (c) to clarify which reading of might is
intended, but if Jane uttered just “"He might," it is clear that Bob would interpret her assertion to mean that she knows
that the results are positive.

Given the above, there is no need to suppose that Jane wants to somehow make an assertion based on a modal
base including the doctor's knowledge. The only assumption needed is that she is abiding by the cooperative principle,
and thus needs to know the truth value of the antecedent of a linking proposition.

Next we shall address the issue of practicable investigation.

A member of a salvage crew searching for a sunken ship makes some calculations based on a ship log the crew
recovered and claims,

(29) "The wreck may be in this bay."

Speaker made a mistake in his calculations based on the ship log, whose contents actually entailed that the

ship could not be in the bay Speaker referred to. In this case, it was noted that most would judge the utterance as

" Recall that the prejacent is an instantiation of p'(x).
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false. Hacking and DeRose explain this by making truth relative to "practicable investigations” (Hacking, 1967, p.
149): (29) will only be true if there is "no relevant way by which members of the relevant community can come to
know that p [=(the wreck in this bay)] is false" (DeRose, 1991, p. 594). The falsity of (29) is taken to come from the
fact that this requirement is not met in (29). However, we also noted a difference in intuition between (28a)(=(Jane)
He might have cancer) and (29). Given that Jane had an unopened letter with the test results in her hand, she too has
a way by which she could to know that p [=He has cancer] is false. However, she could still truthfully utter (28a)
based on the fact that John had shown some symptoms of cancer. Since both seem to be a "relevant way of coming
to know" or "a practicable investigation," it was unexpected that there was a difference in intuition.

Under my proposal, the distinction between these examples can be accounted for by prediction (D). When
(xv) is not satisfied, i.e. when it is not the case that Hearer cannot know the contents of Speaker's knowledge, a modal
assertion should be able to be contradicted at Level 1. This would mean that the uttered proposition would be false,
rather than just unacceptable as a Level O assertion.

We saw that Level 1 acceptance is usually automatic for epistemic modal assertions because Hearer cannot
know the exact contents of Speaker's knowledge. However, if Speaker is ostensibly claiming to have based his
conclusion on some piece of information which others also can have direct access to, then this condition is not met.
This means that in the case of (29), the utterance is false on the propositional level. Of course, this depends on Hearer
somehow already knowing Speaker is incorrect or being able to interpret the ship logs better than Speaker.

As for Jane being able to say (28a) even when she has an unopened letter with the test results, this is because
she has not yet read the letter and thus does not claim its contents as her knowledge. Even if Hearer does know the
contents of the letter and thus that John cannot have cancer, since it is common ground that Jane does not, her
utterance will not be false at Level 1, only Level 0. The appropriateness of (28a) vs. (28b) will be exactly the same
as above. In this case, the truth and falsity judgments are products of considering the "stores of information™ as part
of Speaker's knowledge. There is no reason to assume a non-solipsistic modal base.

(von Fintel & Gillies, 2011, p. 112) present a similar situation.
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Reading through his interview notes, Schmolmes makes some errors in his deductions and declares:

(48) Ah, the gardener might be the culprit.

Given the knowledge not that the gardener is not the culprit, but that the gardener not being the culprit can
be established by the notes on which Schmolmes based his conclusion, most will judge (48) as false. Interview
notes are stores of information which other people can "know" exactly as Speaker can know them, and so (48) is
false at Level 1. Portner suggests that situations like this could be characterized as “objective” (as opposed to
intersubjective) to that extent that “G (the group of knowers in the modal base) contains a reliable, non-human
source.” (p. 166). He does not say what this categorization would be useful for. I argue that this objectiveness can
be accounted for in a solipsistic modal base, where the factor which effects our truth judgments is whether we
believe Speaker to be taking the contents of some publicly available source of information as his own knowledge™®.

Next we shall address the issue of agreement and disagreement.

(30) Sally: Joe might be in Boston. (= It might be the case that Joe is in Boston.)
George: He can’t be in Boston. (= It is not the case that it might be the case that Joe is in Boston.) I
saw him in the hall five minutes ago.

Sally: Oh, then I guess | was wrong.

Here we had two problems. One was that if Sally's assertion is relative to a solipsistic modal base then George
should have no reason to argue since its truth depends on Sally's private knowledge. The other is that Sally should
not have to admit she was wrong, because the proposition originally uttered would still have been correct given her

knowledge at utterance time.

8 von Fintel & Gillies point out in a footnote that judgments regarding (48) are not entirely uniform. This is not unexpected, since the
judgment that an utterance is false at Level 2, as opposed to being an unacceptable assertion at Level 1, depends on the subjective judgment of
the evaluator as to whether it is possible to know all the relevant facts that Speaker knows. Whether someone can “know” the contents of a log
or interview notes in the same way is certainly open to debate. Nevertheless, in cases where Speaker claims stores of information as his
knowledge, it will be common for onlookers to conclude falsity at Level 2 if he is mistaken. This suggests that they do take themselves to
have the same relevant knowledge as Speaker.
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Given the pragmatic presuppositions at Level O, it is completely natural for George to argue. Sally's first
utterance presupposes 7a,a',p": a is true & usually if a'(x) then p'(x). If this is accepted into the common ground, "Joe
is in Boston," as an instantiation of p'(x) becomes humanly possible relative to the common context set. However,
as we saw in 3.1.2, discourse is an interactive process where rejection also plays a central role in preserving the
integrity of the common ground”®. Hearer will typically almost instinctively reject proposals that he knows to be
false. In this case, Hearer knows that it is contextually impossible for Joe to be in Boston. He then makes his own
modal claim, this time with the linking proposition in the modal base: if Joe was in the hall 5 minutes ago, he is not
in Boston. Sally, upon accepting this, has to admit that her presupposition was "incorrect."

More accurately, her presupposition does not produce valid OS propositions. Acceptance of George's
utterance causes the common ground to entail —p. When an OS proposition if a then p is derived from Sally's
presupposition Fa,a',p': a is true & usually if a'(x) then p'(x), assuming that whatever Sally's intended instantiation
of a'(x) is true, the OS proposition will be false in all accessible worlds. Since it cannot affect the max set, there will
of course be no p-worlds in the max set. If there are no p-worlds in the max set, p is not a human possibility. This
does not entail an admission that her assertion was false at Level 1 as —p was not entailed by the modal base. In fact,
it was because George believed that it was valid at Level 1 that he inferred a pragmatic presupposition with which
to argue in the first place.

The problem of the eavesdropper also does not arise given this analysis. Sally's presupposition is not tied to
any specific group or community and hence not to a particular addressee, though it is tied to the utterance time.
Anyone who might want to upgrade their beliefs via Sally's assertion will be interested in the validity of her pragmatic
presupposition.

Thus, we have covered all of the motivations for supposing a non-solipsistic modal base, and found that all of
them can be addressed by adopting a solipsistic modal base once we factor in the quantity maxim. A linking

proposition is needed to update the common ground, and hence to satisfy the quantity maxim, and the felicity of

™ This will be laid out in a more explicit fashion in Chapter 4, where | show how modal assertions function as posers of “modal
issues".
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Speaker's assertion is dependent on his ability to activate it. This explained when and why Speaker would say "I

don't know if may p." This also allowed us to separate failures in propositional truth (Level 1 acceptance) like in the

ship log example and acceptability as an assertion (Level 0 acceptance) like in instances of disagreement, because it

allows Hearer to derive pragmatic presuppositions which originate from but are not part of the propositional content.

Next, I will show how this framework can also account for all of the pragmatic issues raised in 3.2.2.

3.5.2 One mechanism fits all: Subjective=objective=proffering=asserting

In section 3.2 we explored investigations focusing on the interpretation of modal assertions. The literature
has categorized assertions into objective and subjective assertions based on an intuition of what Hearer can react
to. For objective modal assertions she can dispute specific facts, but for subjective modal assertions she can only
respond with her own subjective modal assertion. On the other hand, some modal assertions seem to proffer their
prejacent as an answer to a discourse question rather than assert the necessity/possibility of the prejacent. Instances
of this were classified as "proffering” and differentiated from plain modal assertion.

In this section, I will show that all four of these categorizations are manifestations of standard assertion
applies to modal propositions, differing on the surface due to the overlap or lack of overlap between the modal
base and the common ground. The fact that differences in the common ground cause modal assertions to be
interpreted as carrying out different functions is natural if we consider that the goal of assertions is to update the
common ground in a way consistent with the discourse demand and that a different common ground will require

updates of different content to accomplish this.

3.5.2.1 Proffering

We shall start with an example of proffering. In this section | aim to show that there are two main factors in
for this speech act function: [1] the ability of the modal base to quantify over the knowledge available at the time
of assertion and [2] quantity-restricted semantics working to show Speaker's commitment to the stereotypical

human possibility/necessity of the prejacent in the common ground This will show that no additional
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conventionalization need be stipulated.

(40) Q: Why isn’t Louise coming to our meetings these days?
A: She might/must be too busy with her dissertation.
i: #Because it's possible that she is too busy with her dissertation.

ii: It's possible that it's because she's too busy with her dissertation.

In section 3.2.2.6, we saw that the fact that ""Louise is too busy with her dissertation™ is possible is taken for
granted, and that (A) seems to be acting as a speech act proposing the prejacent as a possible answer to (Q), as in
the reading in (ii). This reading corresponds to Speaker’s guess as to why Louise has not been to meetings. The
reading in (i), which would be the expected reading if the sentence were offered as the reason, is not available here.
This reading would give a the reason for Louise’s decision to not attend meetings, i.e. that she chose not to attend
because there is a possibility that she is busy. The availability of (ii) but not (i) suggests that might has to operate
over the causal/inferential relation, not the prejacent itself. This was used as an example of a proffering speech act,
taken as distinct from or in addition to assertion.

However, the reason for the absence of the reading in (40ii) is not the consequence of might giving rise to a
special conventionalized proffering speech act. It seems to be due to the fact that, in this case, the prejacent and the
question presupposition (“"Louise is not coming to our meetings these days.") are both states holding at the reference
time. Since the modal gives possibilities for the prejacent, this means that the modal is operating over possibilities
which hold at the time of the prejacent, and in this case that corresponds to the time of the question presupposition.
That is, the possibilities given are states with coincide temporally with Louise’s state of not coming to meetings.

Next we shall examine a case where (i) is available but (ii) is not.

(49) Q: Why isn't Louise coming to our meetings these days?

A: She might get yelled at by the boss.
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i: Because it is possible that she'll get yelled at

ii: #it is possible that it is because she'll get yelled at.

This gives us the opposite situation we had in (40); the proffering reading, (ii), is not available. In this case,
the prejacent is future-oriented and thus future to the reference time. This means that the modal operates over
possibilities which may occur in the future of the reference time. This means that the worlds being quantified, the
accessible worlds, include worlds where Louise does not skip meetings at the future point of time. Note that if we
change "get" to reflect a state, such as by replacing it with "be being" we would instead have reading (i) and not
reading (ii).

In the following example, the modal base is ambiguous between containing Speaker's knowledge up to the

present time or at the event time of the prejacent.

(50) Q: Why isn't Louise coming to our meetings these days?
A: She might've been too busy. &
i- Because it was possible that she would have then been too busy.8*

ii: It's possible that it is because she has been too busy.

In this case, we can also get a future-oriented reading as in (ii)®? or a simultaneous state reading as in (i),
such that the modal base includes the knowledge of a past point in time, which can correspond to that of the event
time in the question and thus not include the question presupposition. We get the "proffering"” reading for (ii) where

the modal base includes knowledge up to the assertion time and does include the question presupposition®. Again,

8 Reading (i) seems much more difficult to get for may.
8 Speaker might follow up with, ""She sometimes complains that she always has to be on the lookout for sudden emails from her
advisor asking for help."
8 This reading does not seem to be possible for must. Analysis of this will be for future projects, although there is some related
investigation in (P Arnaud & Hacquard, 2013).
8 (40) has only one tense, so it is unambiguous. The modal in (50) can take the event time or the assertion time. This begs the
question of why (49) can only take the event time. | do not have an answer at this point but there may be related observations in
(Hacquard, 2010).
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this means that the worlds being quantified over, the accessible worlds, include worlds where Louise does not skip
meetings.

| propose that the publically explicit inclusion of the question presupposition in the modal base, which is
brought about by the addition of it to the common ground and results in all worlds being quantified over be worlds
where it is already known that Louise skips meetings, combined with the modal giving possibilities which hold at
the reference time is what brings the proffering reading about. In these cases, what Speaker is taken to be asserting
is that Louise's being too busy with her dissertation is a stereotypical possibility at the reference time even when
the set of accessible worlds are restricted to only include those where she is not attending meetings.

The "proffering” falls out naturally from the meaning of a modal assertion of stereotypical truth at reference
time which includes the question presupposition if we make one assumption about how discourse and linking
propositions relate: when a modal is used, Hearer is prompted to search for some proposition which can serve as
an instantiation of a'(x), and the surrounding discourse is the obvious place to look. This is similar to saying, "Did
you hear the thunder? It might be raining.” In this case, Hearer assumes that Speaker intends, "It is thundering™ as
an instantiation of a'(x). Unlike when the possibilities are for a point in time future to the reference time, it is fact
that Louise does not attend meetings for reference time possibilities, so this fact can be used as positive evidence
(which is pragmatically required to be true to activate a linking proposition), and so Hearer will assume that
Speaker intends the question presupposition as at least part of a'(x).

First we will look at the part of the interpretation process of (40) that is common for human possibility and

human necessity.

® (Q) adds "Louise is not coming to our meetings these days" to the common ground. Thus, Speaker's
modal base is also commonly believed to entail, ""Louise is not coming to our meetings these days."

®  Ahuman possibility/necessity assertion with respect to a stereotypical ordering source is a proposal for
what should be considered a normal state of affairs in the common ground.

® Alinking proposition, if a'(x) then p'(x), derived from usuallyy if a'(x) then p'(x) where ‘Louise is too
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busy with her dissertation' is an instantiation of p'(x) is necessary to update the possibility configuration
of "Louise is too busy with her dissertation.” to a stereotypical human possibility with respect to the
common context set, so Hearer knows that Speaker believes that there is an instantiation of a'(x)
corresponding to the prejacent.

In this case, the question has made a "question presupposition salient, which results in Hearer
assuming that it factors into Speaker's instantiation of a'(x) .

Speaker's asserted proposition presupposes that Louise has to write a dissertation, so this will also be
an element of a'(x).

If Hearer also accepts that there is such an instantiation of a'(x) which is true, this would mean that a
possible world where Louise hasn't been coming to meetings, Louise has to write a dissertation and
Louise is too busy with her dissertation to come to meetings in the stereotypical max set.

Speaker is asserting that the facts that "Louise has not been coming to meetings" and "Louise has to
write a dissertation,” and possibly other facts privately known to him®, are positive evidence for

"Louise is too busy with her dissertation to attend meetings."

We can observe from the interpretation process that part of the reason it is interpreted as an assertion of a

possible answer is because it asserts a stereotypical state of affairs which incorporates the question presupposition

as positive evidence. Even in this case, Speaker is not presupposing that the prejacent as true. Speaker is not ruling

out, for example, the possibility that Louise is not busy at all. However, the assertion does commit Speaker

positively to the prejacent in some manner. | suggest that commitment is that of stereotypical truth, such that there

is evidence that the prejacent is likely given that she has a dissertation to write and she is not attending meetings.

If Speaker asserts with might, he allows via disconnected branches (p. 68) that there are maximally

stereotypical possible worlds in the max set at the reference time where Louise is not too busy with her dissertation

8 Hearer has the option of taking Speaker's instantiation of a'(x) as being just the question presupposition and that Louise has a
dissertation to write, or to believe that there's more. This decision would be a reflection of whether she believes these two facts are
enough to stereotypically entail "Louise is too busy with her dissertation."
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to come to meetings; it is only one likely answer among potentially many others. If Speaker asserts with must, he
asserts that all possible worlds in the stereotypical max set at the assertion time are worlds where Louise is too
busy to come to meetings; the prejacent is the only likely/normal/predictable answer at the assertion time.

Next we will take a closer look at how a modal answer and a non-modal answer differ to show the activity
of stereotypical human modality in the answer. In the examples below, | have given the non-modal counterparts

of the answers in (40) and (50).

(51) Q Why isn't Louise coming to our meetings these days?
A She is too busy with her dissertation.

A She was too busy with her dissertation.

Unlike with the modal assertions in (40) and (50), Louise's being or having been too busy with her
dissertation is presented as known to be true. Like the modal, something like a covert "because,” which expresses
Speaker's belief of what the answer to the question is, is bound by the assertion time. In both cases, Speaker presents
his asserted proposition as the only correct answer, not a possible answer.

This is in contrast to the readings corresponding to reading (ii) above, where the answer seems to be
presented as one of stereotypical truth. That is, the answer is presented as a likely answer but there are other possible
answers®, Thus, it seems that the commitment to the answer is inherited from the commitment expressed by the
assertion. In the case of non-modal assertions, this is truth, and in the case of epistemic modals, this is stereotypical
truth. Thus, in addition to allowing for a prejacent which takes place at the reference time, another key factor in
the ability of modals to function as possible answers is that they express stereotypical human modality, and thus
indicate a positive commitment by Speaker to the prejacent. This commitment would not be available if Speaker
were only asserting contextual possibility. On the other hand, if he were expressing contextual necessity, he would

be presenting the answer as the only answer, equal to (or stronger than) a non-modal assertion.

8 In the case of must the only alternatives would be unlikely (i.e. slight possibilities)
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In summary, in all possible readings of (40), (49), and (50), the prejacent of the modal is proposed as a
stereotypical human possibility/necessity, and this takes different relations to the question depending on the
temporal orientation of the prejacent. When the prejacent is reference time oriented, the assertion becomes a
"modal answer" to the question rather than a "modal possibility" asserted to be the answer. In these cases, since
the question presupposition is taken to be part of Speaker's instantiation of a'(x) and that this proposition (among
others) licenses this commitment to stereotypical truth translates to the prejacent being presented as a likely answer,
separating it from non-modal assertions, which present the asserted proposition as the answer.

In this section, we have seen that the proffering effect can be explained by the relation of the prejacent to the
reference time and commitment to the prejacent being a stereotypical human possibility/necessity based on the
question presupposition as an element of the instantiation of a'(x). As such, the proffering discourse effect does not
constitute evidence for a subjective subtype of epistemic modals or of epistemic modal bases. It does indicate that
a key role of human modality assertions is to update the possibility configuration of the prejacent in the common
ground.

In this section we saw how the function of epistemic modals to propose updates of their prejacents to human
possibility/necessity in the common ground can be described as suggestions of answers to a question if the positive
evidence they use in the linking proposition taken in part at least to include the question presupposition. In the next
section, we shall reexamine agreement and dissent to see how the availability, or lack thereof, in the common
ground of instantiations of a'(x) and b*(x) in the pragmatic presuppositions made by such proposals help shapes

interaction between Speaker and Hearer. This connects with Prediction E in 3.4.2.

3.5.2.2 Agreement and dissent

Some researchers analyze subjective modals as being linguistically distinct from objective modals. Lyons
(1977) gave them different semantic content, Papafragou (2006) gave them different modal bases by marking
subjective modals as indexical and thus having solipsistic modal bases while she marked objective modals as not

indexical and thus non-solipsistic. | will show that the difference they are describing with "objective” and
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"subjective" is not dependent on how the modal base is derived but on whether the relevant knowledge in the
modal base (the instantiations of a'(x) and b'(x)) is perceived to be in the common ground or not, as per prediction
E.

Observations concerning agreement and dissent are a principle motivation for the division of modal
assertions into objective and subjective subtypes, so we they will be the next object of examination. Examining
assertions in terms of the common ground of the discourse event they are made in allows a better depiction of what

options are available to Hearer and why.

(31) a: Max must be lonely. (Subjective; based on Speaker's private knowledge)
b:That's not true. / | agree. / Are you sure?
(32) a: The victim must have known the Killer. (Objective; based on publically available evidence)

b:That's not true. / | agree. / Are you sure?

Papafragou and Lyons claim that in the case of subjective modals, Hearer cannot respond directly to the
modal assertion. Papafragou suggests that when Hearer agrees as in (31b) she is addressing the prejacent rather
the modal claim. Portner also discusses the issue, and claims that Hearer can address either, but when she
addresses the modal claim she does so based on her own solipsistic assessment. They all concur that Hearer can
argue and agree with the modal claim in the case of objective modals.

Given the pragmatic presuppositional approach, there is no difference in the mechanism behind subjective
and objective modals. For (31a) to update the possibility configuration of its prejacent, Speaker must believe
Fa,a',p': ais true & usually if a'(x) then p'(x) where Max is lonely is an instantiation of p’(x). For (32a), Speaker
must believe Fa,a',p': a is true & usually if a'(x) then p*(X) where the victim knew the killer is an instantiation of
p’(x). We can account for the intuitive differences in subjectivity and objectivity with Prediction E.2
(=Depending on whether the relevant beliefs are in the common ground or in Hearer's private knowledge, Hearer

can have different reactions to Speaker's assertion.).
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The intuitive difference between them is just a manifestation of the degree of perceived overlap between
the common ground and the modal base. In (31), since it is relative only Speaker's private knowledge, there is no
information which is saliently established as relative to the modal assertion prior to the utterance, so Hearer can
only guess at what Speaker’s intended instantiation of a’(x) is. In the case of (32), Hearer must guess as well at
what Speaker’s intended instantiation of a’(x) is, but since they are at a crime scene and it is common ground that
there is evidence that has been gathered, she can guess confidently. In either case, agreeing would indicate that
Hearer has found a proposition suitable to be the situation-specific instantiation of a’(x). For (31), whatever
content Hearer found for the instantiation of a’(x) is likely to be different from Speaker's since, presumably, they
know different things about Max. As onlookers, this results in Hearer's agreement to (31a) seeming to correspond
less directly to Speaker's assertion. For (32), it is likely to be the same since the evidence available is the same for
both Speaker and Hearer. This results in Hearer's agreement seeming to correspond closely to Speaker's
assertion.

In terms of disagreement, human necessity assertions provide Hearer with multiple options. Hearer can
disagree by asserting that the prejacent is false, by rejecting the existence of positive evidence, (i.e. the existence
of a suitable a), which would make the prejacent a slight possibility, or by rejecting the second presupposition,
-0, p': bis true & usually if b'(x) then —p'(x), which would result in there being more than one likely candidate
for the culprit or more than one state of mind Max could be in in the common ground. The first and second
option may feel like a reaction to the prejacent to many onlookers since they result in the prejacent being
impossible or slightly possible. The second would likely feel like a rejection of the modal assertion. In fact, all
three cases are expected given that Hearer is reacting to the pragmatic presuppositions produced by a human
necessity assertion.

Though it is probably very rare in actual discourse, if Hearer does not have an idea of what Speaker’s
intended instantiation of a’(x) is, as we are supposing, it would be difficult to take the second option confidently.
This is probably what leads to the intuition that Hearer cannot reject a subjective modal assertion. Picture a

garrulous schoolgirl saying (31) as she gabs about her crush, Max, to an indifferent classmate. When she asserts
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(31) the indifferent classmate will accept her assertion on a general level: “Speaker has some reason she thinks
Max being lonely is a likely state of affairs.”

Next we will imagine a situation where Hearer might also have some interest in the status of the prejacent.
Imagine that Max is Speaker’s brother, and Speaker asserts (31) when he is talking to another family member

(Hearer). Even if Speaker does not make clear what she intends a to be, Hearer is likely to have an opinion.

(52) Really? He seemed happy last time | saw him yesterday. He might have just had a stomachache when you

saw him.

In this case, as just makes clear, having a stomachache is intended as complementary to being lonely. Thus,
Hearer has raised positive evidence for =p®, and Speaker’s claim of stereotypical necessity is challenged. This
means that minimally —3b,b’",p': b is true & usually if b'(x) then —p'(X) is not accepted into the common ground,
but Fa,a',p": a is true & usually if a'(x) then p'(x) is not rejected. That is, Hearer may still accept that it is a human
possibility that Sam is lonely without changing her mind, but not a human necessity®’.

This shows us that a tendency for Hearer not to reject "subjective” assertions, i.e. assertions where
Speaker’s intended instantiation of a’(x) cannot be inferred from the common ground, is a manifestation of her
lacking sufficient information to infer what a’(x) is, that is, it is a reflection of her perception of the common
ground’s relation to the modal base. Even in such a case, Hearer can reject a human necessity claim if she has
some knowledge and interest in the prejacent by rejecting Speaker’s presupposition that there is no positive

evidence for the stereotypical truth of the prejacent’s complement, as in the case of Max's family above. Hearer

8 More precisely, Hearer has provided an epistemic possibility assertion as a counterargument, so Speaker must evaluate whether to
accept that Max having a stomachache is a human possibility before it can function as a counterargument. Formally, Hearer’s
counterargument would look something like: 3c,c',b,b',p" c is true & usually if c'(x) then b'(x) & if b'(x) then —p'(x). In this case, since
what is needed to activate the logical link is the truth of ¢, the b in a shortened “usually if b then —p” corresponds to ¢ in the fully
fleshed-out inference chain.
87 This dialogue would likely continue until Speaker and Hearer agreed on the possibility configuration of “Max is lonely.” The
dynamics of such interaction will be the topic of the next chapter.

156



can also reject a possibility claim if she has evidence that the prejacent’s complement is a contextual necessity, as
we saw in (30).

This explanation gives a unified description of what happens during dissent and agreement. We do not
need to suppose different mechanisms for different types of modal bases. All modal bases are solipsistic, but
some coincide with the common ground in terms of relevant knowledge more than others. Even in the case of the
crime scene, there is no guarantee that Speaker is relying solely on evidence from the crime scene. He may well
secretly have knowledge about the murdered person which Hearer does not. In the end, Hearer has to infer what
Speaker is using as his instantiation of a'(x). The degree of confidence she can have is a function of the common
ground in relation to the prejacent.

Lastly, Portner observes that “Are you sure?” is the response that most clearly targets the prejacent among
the agreement/dissent examples. | would suggest that the intuition that this response is isolating the prejacent
originates from the fact that the only upgrade from human necessity is contextual necessity, which entails truth.

In general, what someone is looking for when they ask ““Are you sure?” is for Speaker to make the degree of his
confidence in whatever the content was that he asserted. This applies equally to responses to non-modal as well

as necessity/possibility assertions. Consider the following.

(@) Max is lonely. - Are you sure? -- Yeah, his girlfriend left the country.
(b) Max must be lonely. Are you sure? -- Yeah, he must be. His girlfriend left the country.
(c) Must might be lonely. Are you sure? --  Yeah, he might be, his girlfriend left the country.

The felicity of using a modal assertion in response to “Are you sure?” is already proof that it does not
necessarily target the prejacent. But this does not mean that it cannot.  Recall that in the case of human
modality, justification, i.e. a semantically true instantiation of a ’(x), is entailed by the pragmatic presupposition.

In the case of possibility operators, may is semantically ambiguous between contextual possibility which

typically does not require positive evidence/justification, and human possibility which does. In responding to
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“Are you sure?” with a positive affirmation, Speaker is affirming that he intends the strong meaning, and
providing evidence is a way to justify this intended meaning. On the other hand, if Speaker replied that he
wasn’t, this would not imply that he doesn’t think that “Max is lonely” is contextually possible, it results in it
remaining a contextual possibility, ambiguous between Configuration 3 and 5.

In the case of necessity operators, must is semantically ambiguous between human necessity and
contextual necessity, both of which require positive evidence. In responding to “Are you sure?” with a positive
affirmation, Speaker will often be taken to be intending contextual necessity, which entails that Speaker believes
the prejacent is true. This could easily be mistaken for Hearer asking if the prejacent itself is true or not, but the
fact that might does not have this reading is evidence against that analysis. Additionally, a negative reply does not
entail that Speaker believes the prejacent is false. A negative reply will result in confirming that he did not intend
a contextual necessity, similar to the example we saw in section 2.1.2, where Jane admitted that Bob’s going to
the store was a contextual possibility while maintaining that his going to the office was a human necessity.

In this way, even “Are you sure?” seems to target not the prejacent itself, but the pragmatic presuppositions
which are derived from the modal proposition. This allows Hearer to confirm whether or not he is justified in
making a human modality claim, to ask what it is, or to confirm how strong the evidence is. This is all part of a
process of settling on a single Possibility Configuration for the common ground.

In this section we have seen that the presuppositional approach allows us to make explicit what Hearer can
agree with, disagree with and question. We saw that a situation-general pragmatic presupposition is always
available, and when Hearer does not have enough information to infer the situation-specific content, she has to
base her counterarguments on the general claim. This results in her responses seeming less closely connected to
Speaker's assertion than in the case when she could identify what Speaker was intending as an instantiation of
a'(x). Given this, it seems that what the subjective/objective labeling in Lyons (1977), Papafragou (2006) and
Portner (2009) is capturing is the state of the common ground in relation to the prejacent, which interacts with

but is ultimately external to the proposition asserted by epistemic modals.
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3.5.2.3 Embeddability
Next we will observe some embedding facts which were used in support of the objective and subjective
divide by Papafragou (2006). Our goal is to show that delimiting embedding facts based on modal base
properties is problematic, but that they can be defined rather neatly by how they relate to the common ground.
Specifically, we will show that the infelicity or felicity of epistemic modal assertions are at least in part a

function of whether the common ground and the solipsistic/subjective modal base of the modal assertion are

perceived to overlap in terms of propositions which are relevant to the Possibility Configuration of the prejacent
(i.e. propositions which activate linking propositions). This adjustment of assumptions will allow us to make

predictions of felicitous and infelicitous embedding based on common ground configurations.

(37) ?Itis surprising that Superman must be jealous of Lois. (subjective reading)

(38) It is surprising that the victim must have known the killer.  (objective reading)

Since assertions are primarily attempts to add the matrix proposition to the common ground, the embedded
propositions in second-order predicates such as believe, surprised that, wish that, etc. are not asserted and thus are
assumed to not need evaluation®, In the case of factive predicates, the embedded proposition is presupposed to be
fact and as such not in need of evaluation. Thus, it is reasonable to suppose that for an assertion of a factive predicate
to be felicitous, if the embedded proposition is not already common ground, Speaker must believe that Hearer can and
will accommodate it.

In the case of (37), Hearer must accommodate, "Speaker believes the fact that Superman must be jealous of Lois
is common ground.” We defined what it means for a human modality proposition to be common ground in 3.3.2. For a
proposition p to be a human necessity relative to the common context set, 7a,a’,p': a is true & usually if a'(x) then p'(X)

and —3b,b',p": b is true & usually if b'(x) then —p(x) must be common ground. Since we are assuming that the truth

8 There are second ordering predicates called assertives which specialize in proposing their embedded proposition for the common
ground (e..g. "claim/argue that") and veridical predicates such "be right/correct that..." which propose the addition of matrix content
and the content of its embedded clause (Arnaud et al., 2014). Here we focus on doxastic predicates.
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of (37) is relative only to Speaker's knowledge, and Hearer does not know the contents of Speaker's knowledge nor have
access to any common ground that could compose Speaker's relevant knowledge, we are effectively creating a common
ground with respect to which Speaker cannot expect Hearer to be able to accommodate the above two propositions
and where Hearer would not believe Speaker believes she is able to accommodate them.

Compare this to the case of (38), where Speaker’s modal evaluation is ostensibly dependent on clues at the crime
scene. Because the other discourse members also have access to the information on the crime scene, if Speaker is
confident in his inference he can believe that the others have also arrived at the same conclusion as him. If Speaker
utters (38), Hearer will be aware of this, and be able to accommodate the two required propositions above. Then
she can evaluate whether or not it would be surprising for him given whatever his belief state was prior to coming
to believe Fa,a',p': a is true & usually if a'(x) then p'(x) where 'the culprit knew the victim' is an instantiation of
p'(x) and =3b,b',p": b is true & usually if b'(X) then —p'(x) where 'the culprit knew the victim' is an instantiation of
p'(x). If we change the common ground but keep the rest constant, for instance if we picture Speaker asserting (38)
to his wife who does not have access to the crime scene, it is just as awkward as (37).

The fact that a ““subjective’ must assertion, i.e. one which uses knowledge that Hearer does not believe to be inthe
common ground, cannot be embedded is not a characteristic particular to modal sentences or a symptom brought on by
a certain type of modal base, it is the manifestation of a general principle which acts on presupposed propositions which
trigger their own presuppositions. For instance, the verb phrase “John left the party” presupposes that John was at the
party at some point. If Hearer doesn’t know John came in the first place or that he would have any reason to come, it
would be inappropriate to say, “I was surprised that John left” to her. On the other hand, similar to having common
ground access to crime scene evidence, even if it is not common ground that John came to the party, if it is common
ground that he often goes to parties, then Hearer will know that Speaker believes she will accommodate the
presupposition of the embedded proposition.

We can alleviate the problem with (37) by making it common ground that Speaker is presupposing that
Superman must be jealous of Lois. Inthe next example, we have the modal proposition asserted explicitly, but maintain

that whatever relevant knowledge Speaker has is not common ground.
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(53) "Clark Kent must be jealous of Lois."
"Really? But he's Superman.”

"Yeah. | was surprised that Superman® must be jealous of Lois."

In this case, Speaker first asserts that Clark Kent is jealous of Lois. In other words, he pragmatically presupposes
that 7a,a',p': a is true & usually if a'(x) then p'(x) and —3b,b',p": b is true & usually if b'(x) then —p(x). Hearer
questions the veracity of Speaker's assertion by posing a challenge to —5b,b'",p": b is true & usually if b'(x) then —p'(x).
Whether Speaker can identify why she is objecting or not is a matter of the common ground, but Hearer's intended
stereotypical trend could be "if a person x is great and a person y is ordinary, then x is not jealous of y" and her
instantiation could be "if superman is great and Lois is ordinary, then Superman is not jealous of Lois." where both
"Superman is great” and "Lois is ordinary" are true.

Next, Speaker's "Yeah" accepts Hearer's asserted proposition, that Clark Kent is Superman, and indicates that it
does not contradict —.5b,b',p": b is true and usually b'(x) is true & if b*(x) then —p'(x) by taking it for granted in his
emotive predicate assertion. At this point, whether or not Hearer’s private beliefs have changed, it is apparent that
Speaker is operating on the belief that both of the propositions needed to make “Superman is jealous of Lois” a human
necessity relative to the common context set are common ground. Regardless of whether or not Speaker uses publically
available information to make his first assertion, the embedded modal in his second assertion is felicitous. In order to
explain this, we must have a theory which can explain how a "subjective” modal might be accepted into the common
ground. This is explained by the situation-general presuppositions systemically produced by the combination of the
quantity-quality maxim, the common ground, and the semantics of human modality.

Thus we can see that there is no essential difference in the modal base depending on the nature (public or

not-public) of Speaker's basis for making an assertion. Rather, the assertion gives a more subjective or more

8 | have changed the subject in the first and second instance of the modal proposition to avoid the infelicity of repeating previously uttered
information in discourse.
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objective impression depending on the degree to which the relevant information is perceived to be available in the
common ground. This is the active factor in determining whether Speaker can treat a modal proposition as common

ground or not, which is necessary for felicitous embedding under most factive predicates®.

3.5.2.4 What is the commitment made by a human possibility assertion?

In section 2.1 we saw that neither the CPS in (Portner, 2009) nor the cloud of contexts in (von Fintel &
Gillies, 2011) provides a way to account for the positive commitment by Speaker. In (Portner, 2009)'s CPS, modal
assertions result in asserting that the prejacent is possible on the one hand, and insert it in a shared proposition
space (CPS) to which Speaker and Hearer are interested but not committed on the other. However, we saw that
Speaker seems to be positively committed to the prejacent. As we observed in 3.2.2.4, the CPS failed to account
for Speaker's commitment toward the prejacent.

There was a similar problem in the cloud of contexts framework in (von Fintel & Gillies, 2011). Modal
assertions float a set of contexts from which Hearer chooses one for evaluation purposes, but Speaker need only
be committed to the reading which is relative to a solipsistic modal base. Since Speaker is not committed to the
intersubjective modal base, it is odd for Hearer to "agree" with it, and it also does not predict that she would defend
herself. An additional empirical inadequacy we observed was its inability to account for responses which indicated
agreement while expecting that what relevant knowledge Speaker has is different from hers.

In this section, I will show how the presuppositional framework presented in this dissertation, wherein
Speaker's modal assertion results in committing himself to non-modal pragmatic presuppositions in the common
ground, does result in discourse pressure on Hearer to present evidence if she rejects Speaker’s proposal. I will also
show how the varied range of responses Hearer can make in response to a possibility assertion fall out naturally

from the effects of an epistemic modal assertion interpreted as being in accordance with the quantity-quality maxim.

% One might point out that "1 know that Superman must be jealous of Lois" is felicitous even if the prejacent isn't common ground
even though know is a factive predicate. However, for it to be felicitous in such a case, know must be interpreted like an assertive
predicate, which means that Speaker is arguing that the prejacent should be true in the common ground. Therefore, this does not
constitute a counterexample to the argument developed here.
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This is because it allows us to maintain that assertions are a result of the presupposition that discourse participants
have different knowledge which they are disposed to make increasingly common, rather than assert that their

knowledge is common to begin with, as in the intersubjective modal base approach.

Alex is aiding Billy in the search for her keys.
(33) a: (Alex=female) You might have left them in the car.
b: (Billy) You're right. Let me check.

b': (Billy) No, I still had them when we came into the house.

Alex’s first assertion results in Fa: a is true & usually if a then p and Zb,b',p": b is at least contextually
possible & usually if b'(x) then —p'(x) being presupposed. In effect, Alex commits himself to the first. Since this
commitment is non-modal and therefore its truth is not bound to the confines Speaker’s knowledge, Hearer can evaluate
it as she would any other assertion. In most discourse, participants will reflexively reject proposals they know are
false, perhaps to prevent the common ground from deteriorating™.

In the case of (b”), it is added to the common ground that Billy believes that Alex’s commitment is incorrect.
For (b”) to be accepted, Alex has to retract his commitment. There isa general discourse pressure, not restricted to modals,
for a participant to present evidence when they contradict a public commitment of another participant. Billy is claiming
that p is either slightly possible or contextually impossible, though she does not make it clear which. This is contrary
to Alex's assertion and its truth may be disagreeable to him. Thus, she gives her evidence to circumvent
counterarguments. This is a manifestation of Prediction F(=(xvii), i.e. Speaker's assumption that Hearer will
accommodate his pragmatic presupposition, can lose validity if the human possibility of the prejacent is
disagreeable or surprising to Hearer. When Speaker believes this is the case, he will be more likely to make the
situation-specific content of his instantiation of a'(x) explicit and Hearer will be more likely to present evidence for

the prejacent's complement (i.e. an instantiation of b'(x).) from 3.4.2.

9 This reflexive reaction is an empirical fact, and the goal is a theoretical motivation for the fact which is reasonable but not proven.
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In the case of (b), Billy is agreeing with Alex. We noted before that this is informative enough to encourage
her to go and check the car, but not enough for her to fully believe that the keys are there. Both of these observations
fall out naturally if we interpret Alex's assertion as one of human possibility, so that there is it is one possible normal
state of affairs in which the keys are in the car. By accepting it, Billy also accepts the keys being in the car as a

likely state of affairs. Next let us examine the three variations of response the other frameworks could not address.

(34) (Billy) I hadn't thought of that. You're right.
(35) (Billy) Hm, maybe. What makes you say that?
(36) (Billy) You’re right, but what made you say that?

The explanation for all of these responses fall out easily from the current framework, as per Prediction (E.1).
(34) is Billy admitting that it hadn't occurred to her that the keys being in the car was a likely state of affairs. In
(35) she is not sure if she wants to accept the assertion but is tempted to, and so asks for confirmation of what
Alex’s evidence a is. In (36), Billy suggests that she had already considered it a likely state of affairs, i.e. that she
had an instantiation of a'(x) already in mind, but is surprised that Alex also had one too and asks what it is, perhaps
because she didn't think Alex was aware of whatever such propositions she has an mind (perhaps she had secretly
snuck out to the car when Alex wasn't looking and suspects she might have left her keys when she did).

This approach, by posing possibility assertions as objective proposals for the prejacent to be a human
possibility relative to the common context set can thus explain the presence of informativity and commitment in
modal possibility assertions. Speaker is committed to a stereotypical entailment of the prejacent by some fact of
the current situation, i.e. Fa,a',p': a is true & usually if a'(x) then p'(x). This commitment naturally lends itself to
committing oneself to the prejacent in a positive fashion. If Hearer makes an assertion which contradicts this
commitment, it is natural that she would feel a need to support her claim. If Hearer accepts the proposition to which

Speaker is committed, it is natural that it would be enough to motivate her to take action.
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3.5.3 Section conclusion

We started with an observation that epistemic modals are not relative to all the knowledge in the world, that
they are subjective. We then noticed that sometimes the truth conditions seem to be stricter than they would be if
they were entirely based on Speaker's knowledge. In this section, | have shown that by factoring in the quantity
maxim before fixing the truth conditions, we can address this without supposing non-solipsistic modal bases. There
are demands on what the modal base and ordering source must contain in order for a modal assertion to be
informative, and the sentence Speaker formulates expresses a proposition which meets these demands. Our truth
judgments are also relative to a proposition which meets these needs.

This also allows us to explain the observations which motivated the subjective/objective dichotomy. We
have accounted for the presence of a positive commitment by Speaker in making epistemic modality assertions
through the use of general stereotypical trends. The proposal that “there is an instantiation of a stereotypical trend
entailing the prejacent” gives Hearer something to agree and disagree with, and also a reason to justify herself if
she gives a negative reaction. We can also account for the intuitive differences in objective and subjective modal
assertions. When Hearer believes Speaker's intended instantiation of a'(x) is common ground she can identify it
and refer to it specifically, and this leads to us identifying the modal as objective. When she cannot identify it, she
can only address the situation-general presupposition which, in the case of agreement involves finding a likely
instantiation of a'(x) based on her own knowledge and stereotypical trends that she knows, and in the case of
disagreement of finding an instantiation of b'(x) which is true, which would give evidence for the complement of
Speaker's prejacent. This leads us to identify her response as being her own subjective assessment. The state of the
common ground was also an active factor in making certain utterances seem infelicitous when embedded under
factive predicates.

We also determined that the proffering speech act was just an instance of assertion of a modal proposition
whose prejacent was reference time oriented so that the question presupposition and the possibilities operated over
by the modal are simultaneous. In making an assertion, Speaker commits himself to the prejacent as a likely

possibility/necessity, and this commitment can be interpreted as his confidence in the prejacent as an answer to the
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question.

3.6 Chapter summary

We started the chapter by observing that modal assertions, given Kratzer's semantics, would seem to violate
the quantity maxim derived from the Cooperative Principle. We framed this problem in Stalnaker's discourse model,
and saw that since both possibility and necessity assertions are relative to Speaker's internal knowledge, they should
not entail any sort of 1st-order belief update for the common ground. However, observationally, as we saw, they
do. We labeled this as Level 1 acceptance, and set out to identify it.

We succeeded in doing this by adjusting our treatment of the truth conditions of modal propositions. We
determined that the truth conditions that are relevant for a discourse-situated modal proposition are those pertaining
to a proposition that can contribute to the common ground. We saw that modal propositions partially indicate the
Possibility Configuration intended by Speaker, and that they can be proposals to update the Possibility
Configuration of their prejacent with respect to the context set. We then determined that the Possibility
Configuration can be changed when a linking proposition, hedged or not, and its antecedent are present in the
common ground. We then bridged the gap between a Speaker's private knowledge and the common ground by
showing that Speaker can presuppose that the antecedent of such a linking proposition is true, thus prompting
accommodation by Hearer.

We determined the identity of Level 0 acceptance to be accommodation of pragmatic presuppositions which
are systematically produced by modal assertions. This portrayal of Level 0 allowed us to explain truth conditional
judgments, the proffering speech act effect, embeddability conditions for factive predicates, the object of agreement
and dissent and the type of commitment made by modal assertions. This also allows us to give a very succinct

description of the difference between the two assertions below, which we started this chapter with.

(19) It may be raining in South Africa.

(21) It may have snowed in Tokyo this July.
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In (19), Hearer could not believe that Speaker believed the pragmatic presuppositions that would be
necessary to make an informative assertion, i.e. that he had some positive evidence for "it's raining in South Africa"
being a normal/predictable state of affairs. In (21), Hearer could believe that Speaker had such positive evidence,
and thus it could be interpreted as an informative utterance. Though both assertions were random and of little
interest to Hearer, the state of the common ground allowed (21) to meet a minimal quantity demand but not (19).
This is an instance of the observation that the interpretation of any utterance must be analyzed with all three
components of the tripartite system in mind: grammar, the common ground, and the CP.

In the next chapter, | will show how this doubly-relative modal semantics paired with the quality-quantity
maxim allows us to explore a whole new dimension of discourse interaction. In formal discourse, much effort has
been put into uncovering how to settle an issue in terms of yes and no. But there are also times when yes and no is
untenable, and in these cases rather than yes or no, we have our five possibility configurations. Discourse events

involving modals often revolve around settling on a possibility configuration for the common ground.

167



Chapter 4 May/might and must as "modal issue"-raisers in discourse events

Through Chapters 1 to 3, | have endeavored to show that stereotypical human modality allows Speaker to
express a positive commitment to the prejacent which differs from a commitment to its truth. The fact that this
commitment is not a commitment to the proposition's truth may be responsible for leading researchers over the
years to liken modals to questions.

For instance, Lyons said, "..subjectively modalized utterances, unlike categorical assertions and objectively
modalized statements, are not acts of telling; and [....] their illocutionary force is in this respect similar to that of questions,
which are also non-factive.” In referring to modals as non-factive, Lyons points to the fact that the truth status of the
embedded proposition is not known by Speaker. Since this implies that the truth status of neither the proposition
in question nor its complement is settled, it intrinsically brings both into the realm of discussion.

In this sense, modals resemble polar questions: they both raise an "issue" which features a proposition that
is not known to be either true or false. Portner's (2009) CPS is a formalization of this idea. It attributes modal
assertions with the function of putting their prejacents on the discourse table without committing to their truth
values. This, like a polar question, would make determining a truth value for the prejacent a priority in the discourse
event.

However, modal assertions are different from polar questions because they do express a positive commitment
by Speaker toward the prejacent and not toward its complement. It is a commitment to the stereotypical truth of
the prejacent, i.e. that there is an accessible world where it is true in the stereotypical max set, which entails that it
is @ human possibility and can mean that it is a human necessity if there is no evidence for its complement. Given
the different nature of the commitment, the issue it raises in discourse is also different form that of a non-modeal
assertion.

While a non-modal issue can be settled by deciding on the truth or falsity of a proposition in the common
ground, a modal issue has more ways of being settled: the prejacent can be determined to be in one of 5 different

Possibility Configurations. When the discourse participants have high stakes in the status of the prejacent, it will
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typically be necessary to decide on a specific Possibility Configuration. When they do not, just knowing that the
proposition is a human possibility will typically be sufficient. This process is mediated by the pragmatic
propositions that were introduced in 3.3.4-5.

In this chapter, | will show a variety of examples of how this process can proceed. We will see that once a
modal issue has been raised, the Possibility Configuration can be changed and settled on in a way contrary to
Speaker's original proposal even without introducing new modal expressions by contradicting and adding new
commitments which affirm or reject the pragmatic presuppositions which are entailed by a human
modality/necessity assertion. The fact that the process of settling modal issues proceeds just as if the pragmatic
presuppositions | have proposed were present as Speaker commitments will give further corroboration for their

social reality from the perspective of the discourse process.

4.1 Modeling a discourse event

The object of this chapter is to characterize the deliberation process instigated by modal assertions by which
the final common ground is settled on. A modal assertion can serve to refine a contextual possibility to human
possibility/necessity, or it may instigate clarification, agreement or disagreement by other discourse participants.
In all cases, it raises a modal issue which is resolved when all discourse participants decide on a Possibility
Configuration, or in some cases a constrained set of Possibility Configurations, for the common ground.

In order to make this process more visible, | will borrow the discourse framework proposed in (Farkas &
Bruce, 2009), which was designed to compare the effects of (non-modal) assertions and (non-modal) polar
questions on discourse. It uses Stalnaker's common ground but accounts for more details of discourse by including
a table of issues, or questions under discussion, a set of public discourse commitments for each discourse member,
and a projected common ground reflecting any non-common discourse commitments. The motivation for
incorporating these components is to account for segments of discourse during which participants deliberate over
what parts of which proposals should be added to the common ground. This is also the segment of discourse with

which this chapter is concerned.
169



The Table represents issues raised by utterances in discourse. An assertion adds its syntactic material and its
denotation to the Table. For instance, "John is at home™ would result in "John is at home[D]; {g}" being added to
the table. The left side represents the syntactic form of the assertion. [D] is an indicator for sentence type, which is
declarative. The syntactic material is preserved on the Table because it influences how Hearer responds; for
instance, it is used to account for ellipsis in proceeding utterances. In addition to this addition to the Table, an
assertion also results in adding the denotation of the asserted proposition to Speaker's set of discourse commitments.

In section 3.1.2, | showed that when a Speaker asserts a proposition p it is automatically added to the
common ground that "Speaker believes p." This was a manifestation of the quality maxim, by which it is common
belief that an individual asserts only what he believes. This is part of what motivates Hearer to evaluate his assertion
for addition to the common ground. In Farkas & Bruce's framework, this is represented by adding p to a set of
discourse commitments DCx where x is Speaker. Thus an assertion of a proposition p, "John is at home," results in
DCx being updated to DCx U {p}.

Speaker, in making his commitment apparent, also projects a set of common grounds, which correspond to
how he intends for the common ground to be settled.. What is directly affected by Speaker's assertion is not the
common ground itself, s, (except for adding his commitment) but the set of projected common grounds, ps. Thus,
an assertion of "John is at home" results in ps being updated to ps U {p}. In the case of a non-modal assertion, only
one common ground is projected so ps is a singleton set.

In the case of a question such as "Is John at home?", "John is at home[l]; {p, —=p}" would be added to the
Table, where [1] is a marker of the interrogative sentence type, but nothing would be added to DCy. There would
be two projected common grounds: ps= { sU {p}, sU {-p}}. Note that the projected set of common grounds
serves as a diagnostic of the state of the discourse commitments and the Table and is not directly used to update
the actual common ground. Its usefulness will be more apparent when we look at an example where Speaker and
Hearer have contradicting commitments.

In sum, the set of the above information, including the Table, DCX, s, and ps, is referred to as the discourse

context K. The state of the discourse context can be represented using tables such as below, where Kj is the starting
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discourse context, K is the one following the assertion of "John is at home," and K>' follows K after aquestion of,

"Is John at home?". "A" refers to Speaker and "B" to Hearer.

Figure5  Kji: Initial discourse context

DCa Table DCsg

Common Ground s; Projected Set ps: = {s1}

Figure 6  Kj: Aasserted ""John is at home."

DCa Table DCs
p John is at home[D]; {p}
Common Ground s;=s; Projected Set ps2 = {s2U{p} }

Figure7  Kj: Aasked "'Is John at home?"

DCa Table DCsg

John is at home[l]; {p, —=p}

Common Ground s;=s1 Projected Set ps2 = {s2U{p}, s2U{-p} }

When an item is on the top of the table, such as John is at home[D]; {p} in Figure 6, it poses an issue to be
resolved and the discourse proceeds in a way such as to settle the issue and thus remove the item from the Table.
In response to assertions, the canonical way of doing this is to accept the assertion. If B accepts the assertion, p is
added to B's discourse commitments. Thus, DCg is updated to DCg U {p}. Once all discourse members accept p
so that it is added to all of their discourse commitments, it is then added the common ground and removed from

the Table and the individual discourse commitment lists. That is, only those discourse commitments which are not
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in the common ground are in DC,.

In portraying the direction of discourse, they write, "We assume that two fundamental engines that drive
conversations are the need to increase the common ground and the need to reach a stable state. The former drives
participants to place items on the Table; the latter drives them to take the necessary steps to remove these items in
such a way as to increase the cg" (Fargas & Bruce, p. 5). An item on the Table can be removed when a discourse
state is reached where the issue is decided. Any item on the table will be either a proposition {p}, as in the case of
non-modal assertions, or a set consisting of a proposition and its complement { p, =p } as in the case of a non-
modal polar question. For any given item on the Table, that item is settled if its truth value is added to the common
ground. Thus, for any issue {p} or { p, —p }, the issue will be settled if the common ground comes to entail p or
—p.

If Hearer rejects a Speaker assertion p, —p is added to the Table and to DCg, Hearer's set of discourse
commitments. Since p and —p are inconsistent, the two projected common grounds are both inconsistent, meaning

they would produce an empty context set. This information is reflected in Figure 8.

Figure8  Kas: B rejected ""John is at home.™

DCa Table DCsg

P John is at home[D]; {p} —p

John is not home[D]; {—p}

Common Ground s3=s Projected Set psz = { ({sz U {p}) U {—p}}

When there is no consistent projected common ground, as in Kz, the conversation is "in crisis" and either A
or B has to retract their commitment before the Table can be cleared. The projected set is calculated by the
information in the discourse commitment lists and the Table. If A or B retracts a commitment, the projected set
will be recalculated to exclude the retracted commitment. In this way, it serves as a diagnostic, but not as an active

ingredient in determining the common ground.
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To review, this model expresses what | have been calling second order beliefs in the common ground as
discourse commitments. It uses a projected set to show the state of the negotiation before the actual common
ground is updated. When a discourse commitment is common to all discourse members, it is added to the common
ground and the corresponding issue is removed from the Table. When all items are removed from the Table, the
context state is "stable."

When there are contradictory discourse commitments, participants must decide on which one to accept
before the issue can be removed from the table and a stable discourse context can be attained. Another option is to
"agree to disagree" in which case an item is removed from the Table along with the projected set it gave rise to
without making any changes to the common ground. In the next section, we will use this model to examine modal

issues.

4.2 Modal issues

A modal issue shall refer to a set of issues which are placed on the Table by means of uttering a modal
assertion. Given any proposition which is no more than contextually possible with respect to the context set, it will
be possible to elaborate on its possibility configuration through discourse. A modal issue will be raised by a modal
assertion, and resolved by constraining the Possibility Configuration for the prejacent as much as possible given
the beliefs of each participant of the discourse event which they are willing to make public. There can be cases
where discourse participants simply lack the beliefs necessary to settle the issue, or where completely settling the
issue is not required by the discourse goal.

Since a Possibility Configuration defines the relation of both a proposition p and its complement —p with
the relevant set of worlds (i.e. a pair of epistemically accessible worlds and a max set, or a context set), a modal
issue puts an item on the Table for each p and —p. | have repeated the table of Possibility Configurations below for

reference in the coming sections.

Table 2 The possibility configurations of doubly-relative modality
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Contextually | Contextually | Slightly | Humanly Possible | Humanly Contextually
Impossible Possible Possible Necessary Necessary
mustc not mayc mayh musth mustc

p -p —p —p —p

2 -p p p p p

3 -p, p -p p p

4 -p.p p -p -p

5 -p,p P, p

4.2.1 General acceptance

I will start with a simple exposition of “general acceptance.” This was mentioned in Prediction C in section
3.4.2: when Hearer has no contrary beliefs and also trusts that Speaker is in a position to have the relevant
knowledge, acceptance at the most general level will occur. This means that Speaker accepts that there is some
instance of the antecedent of a linking proposition that is true. We will consider two examples from Willer (2013),
and compare some of the differences between his approach and that of this dissertation. The first will be a

possibility assertion and the second will be a necessity assertion.

(54) Mary: I can’t find John. Do you know where he is?
Alex: He might be at home.

Mary: Oh, OK, I'll call himand check.

In this situation, Mary does not know where John is, and so it is presumably contextually possible for her that
he is at home. And yet, Alex's assertion persuades Mary to call and see if John is home, indicating that she did gain

some information from Alex's assertion.
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Willer (2013) suggests that what "might" does is "change possibilities that are merely compatible with the
agent's evidence into "live possibilities"--possibilities that are compatible with the agent's evidence and that the agent
takes seriously in inquiry."

My proposal models this as updating the prejacent from 'no more than a contextual possibility' to a human
possibility. Additionally, as we shall see, it can pose a "modal issue" which is settled by constricting the possible
Possibility Configurations for the prejacent relative to the context set. Intuitively, a human possibility and a live
possibility capture very similar intuitions, but aside from my approach being truth-conditional and Willer's being
non-truth conditional, there are significant differences in the details which are captured. These will be discussed after

I have shown how my model can account for the above exchange.

Figure9  Kj: Alex asserts, ""John might be at home."

DCMary Table DCAlex
John might be at home; {p} p
Common Ground si=s Projected Set ps; = {s; U {p}}

Alex's answer is a response to Mary's question. We shall take this for granted and assume that Mary's question
about John's whereabouts has been cleared from the Table in exchange for the modal issue raised by John's
assertion®>%, John's asserted proposition is an epistemic modal whose modal base contains John's knowledge, so
acceptance of it does not semantically require Mary to change her beliefs concerning the possibility configuration of
the prejacent, "John is home." However, if she accepts that the prejacent is humanly possible given Alex's knowledge,

i.e. she accepts John's asserted proposition at Level 1, she can derive the pragmatic presuppositions that were

% The goal of this chapter is to show that human modality pragmatic presuppositions influence discourse. A complete model of how
modals interact with other linguistic devices in discourse is beyond the scope of this dissertation, so we shall ignore the role of
variable questions such as that of Mary in (54). Of course this is a key area of analysis for a precise characterization of the speech act
effects of acts involving modals, so this will be an important area for future investigation.
% Since if Alex's assertion is rejected, Mary's question still has to be addressed, the discourse might be better represented by
demoting her question in the Table stack. But again, the modest objective of this chapter is to show that modal pragmatic
presuppositions systematically affect discourse, so these complications are put on the back burner.
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introduced in 3.3.4-5 and evaluate it as an objective proposal for the common ground.

We will assume that she accepts John's asserted proposition and that it is added to Mary’'s commitment list and
then to the common ground. This means that p is entailed by the common ground, and it is removed from the Table.
Next, Mary must evaluate the pragmatic presuppositions, which, by virtue of being derivable from publically
expressed beliefs of Alex, are taken to be discourse commitments of Alex. Note that the pragmatic presuppositions

are not physically uttered, so they add only a denotation and no syntactic information to the Table.

Figure 10 K:. Mary acceptsp and derives Alex's pragmatic presuppositions

Ja,a',p": ais true & usually if a'(x) then p'(x) where a is an instantiation of a' and John is home is an instantiation of
p'(X) (= g in the Table)

3b,b'p": b is true & usually if b'(x) then —p(x), where b is an instantiation of b'(x) and John is not at home is an

instantiation of p'(X) (=r in the Table)

DCMary Table DCAlex

19} q
{r-r}

Common Ground sz=s, U p Projected Set pss = {ss U{q} U{r}, ssU{q}U{-r }}

John has committed himself to g, but his assertion has only shown via scalar implicature that he at least
believes that r is contextually possible. Since this means that he is pragmatically presupposing a common ground
which includes both r and —r, which is already the case, it does not require a change to the common ground. This is
similar to a polar question, where Speaker is not positively committed to either truth or falsity of the questioned
proposition, but raises the issue in the hopes that another discourse participant will contribute information to settle it
in the common ground. A modal assertion such as John's raises the issue of { r, —=r } as part of the larger modal issue,
but does not commit the Speaker to either way of settling it. We shall represent this in the same way that Fargas &

Lucas represent polar questions. In the figure above, all projected common grounds include John's positive
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commitment, but he projects separate common grounds for each value of r since he is not committed to either. From
these, ideally, only one will be chosen, which would result in constraining the Possibility Configuration of the
prejacent, thus contributing to settling the modal issue.

In this case, Mary believes that John would know a suitable instantiation of a' and accepts g. This entails that
"John is at home" is a human possibility with respect to the common ground. The actual common ground is still
indeterminate between 3 (if the first projected common ground is chosen) or 5 (if the second common ground is
chosen) but Mary deems this sufficient for her purposes, i.e. sufficient reason to call John's house and check if he is
there. Since Mary does not respond to the r issue, it is taken that the discourse demand has been satisfied (i.e. the
answer to her question), and { r, =r } is removed from the Table without being settled. In sum, the hew common
ground entails g but is left as it was with respect tor.

In this example, we examined an example of a possibility assertion which was informative enough to give
Hearer reason to take action. We saw that what occurred was an update to the Possibility Configuration of a
proposition which was related to Hearer's question with respect to the context set. This consisted of upgrading the
common ground such that "John is at home™ was either in Configuration 3, where it is both a human necessity and a
human possibility and its complement is a slight possibility, or in Configuration 5 where the proposition and its
complement are both human possibilities but neither is a human necessity.

We might describe assertions in contexts such as that above as attempts to refine the possibility from no more

than contextual to (stereotypical) human. This refinement is comparable to adding an adjective to a common noun.

Suppose that everyone knows that John is a man. Speaker can restrict the set of men to which John belongs by asserting,
“John is a smart man.” This entails that John is among the set of smart men and not the set of dumb men. Speaker can
similarly restrict the class of contextual possibilities to which a proposition belongs using human possibility
assertions; if a proposition is a human possibility it is not a slight possibility.

With respect to this discourse only, the formalization is different but the results are similar to Willer's results.
Willer supposes that Speaker and Hearer have a set of possibilities they take seriously, and a might assertion by

Speaker is a proposal for Hearer to update the prejacent to one of her live possibilities. However, Willer does not
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make this update dependent on any other information. Rather, he supposes that a proposition being a live possibility
relative to one's internal information state is a result of that agent's evidence, but does not incorporate evidence into

the context change potential semantics that he develops. He writes:

"The working assumption of my semantic proposal, then, is that inquiring agents distinguish between live
possibilities and possibilities that are merely compatible with their evidence (which | will sometimes call
"plain" or "mere" possibilities); might-statements are designed to change possibilities of the latter kind into live
possibilities. This proposal does not require a detailed story about how agents draw this distinction in inquiry,
and so | restrict myself to stating the obvious: there are various reasons an agent may have for taking a
possibility seriously, including practical concerns, but it is safe to say that at least in many cases agents decide
which possibilities to take seriously on the basis of plausibility. Some possibilities are far-fetched while others
seem to be more reasonable, and in general only possibilities that meet a certain standard of plausibility play a

significant role in one's practical and theoretical deliberation™ (p. 6).

As can be seen, his idea for "live possibilities™ as reflecting a threshold of plausibility is notionally very similar
to stereotypical human possibilities, and his "mere possibilities” are notionally similar to contextual possibilities,
both of which are compatible with Speaker's knowledge but not necessarily anything more. However, the mechanism
for change Willer proposes is not directly dependent on the presence of evidence. That is, the presence of "positive
evidence" is lacking from Willer's semantics. This may be sufficient to account for changes such as the one above,
where Hearer simply accepts Speaker's assertion without questioning him. However, it fails to account for more
complicated discourse events where the evidence for the prejacent directly affects the possibility status.

In the next section, we will see how once a modal assertion raises a modal issue, the exchange of positive
evidence for the prejacent and the prejacent's complement can lead to a possibility configuration different from the
initial configuration and different from that of either participant's initial belief state. Concretely, a common ground

where p and —p are no more than contextual possibilities ends up with both being human possibilities, when the
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modals assertions actually made were may p and must —p. This will serve as corroboration, from the perspective of

an overall discourse event, for positive evidence as an essential component of the meaning of modal assertions.

4.2.2 Settling on a Possibility Configuration indirectly

The example taken up in this section settles the modal issue by committing to Possibility Configuration 5,
where both the prejacent and its complement are humanly possible, without ever asserting that the complement is
humanly possible. This will serve as evidence for the social reality of modal issues and the influence of modal
pragmatic presuppositions.

In the example below, we'll see what happens when two participants have conflicting beliefs. In this example,
we use intensionally distinct but contextually complementary propositions. Suppose that Anne and Hanako are
roommates to Belle. They have found that she is not at home and are discussing where she went. Imagine that they are
presupposing that she went to only one place; within the discourse domain given, the truth of her having gone to one
place entails the falsity of her having gone to any of the other places.

A person who thinks it is humanly necessary that Belle went to the store may have a reason such as, “usually, if our
groceries are running low, then Belle goes to the store.” If "Belle goes to the store™ is p (the prejacent), this conditional
could be generalized as usually, if a then p. From this same perspective, positive evidence for “Belle goes to the gym"
would be positive evidence for —p, such that it could be expressed as, usually, if b then —p. Consider the following

dialogue.

(55) Anne: Hm, | wonder where Belle went.
Hanako: She may have gone to the gym.
Anne: No, look. We're almost out of groceries. She must've gone to the store.
Hanako: Yeah, but it's Tuesday and she usually goes to the gym on Tuesdays.

Anne: Oh, yeah. Hm.

179



Anne and Hanako get in a debate about where Belle is. Hanako asserts that it would be a normal state of affairs
for her to be at the gym. Anne asserts that the only normal state of affairs is her having gone to the store. Hanako
accepts that it would be a normal state of affairs for her to have gone to the store, but maintains that her having gone
to the gym would also be a normal state of affairs. Anne agrees, and they now have to consider two possible locations
where Belle could be. Below, we shall view the inner workings of this exchange.

We will not be dealing with any examples where a modal assertion is rejected at Level 1 in this chapter, so we

shall skip the step where Speaker accepts the Level 1 assertion and go straight to the objective proposal.

Figure 11  K:: She may have gone to the gym.

Hanako asserts human possibility of "Belle went to the gym' and Anne accepts at Level 1

Belle may have gone to the gym[D]; {p}

Ja,a',p': ais true & usually if a'(x) then p'(x) where a is an instantiation of a'(x) and Belle went to the gym is an
instantiation of p'(x) (= g in the Table)

3b,b',p': bis true & usually if b'(x) then —p'(X), where b is an instantiation of b' and Belle did not go to the gym is an

instantiation of p'(X) (=r in the Table)

DCanne Table DChanako
{a} q
{r-r}
Common Ground ss=s, U p Projected Set
pss={ssU{aq}U{r}, ssU{a}u{-r}}

K1 in Figure 11 is identical to K in Figure 10 from the last section up to the identity of p, g and r. Hanako has
raised a modal issue and expressed commitment to g. However, as we shall see, in this case, Anne has contrary

beliefs.
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Figure 12 K3: ""No, look. We're almost out of groceries. She must've gone to the store."'

Anne entails human necessity of "'Belle did not go to the store," and gives evidence.

Belle must have gone to the store[D]; {o}

We are almost out of groceries[D]; {m}

Ja,a',p': ais true & usually if a'(x) then p'(x) where a is an instantiation of a'(x) and Belle went to the gym is an
instantiation of p'(X) (= g in the Table)

3b,b',p": b is true & usually if b'(x) then —p'(X), where b is an instantiation of b' and Belle did not go to the gym is an
instantiation of p'(X) (=r in the Table)

Jc,c'p": cis true & always if ¢'(x) then —p'(x) where ¢ is an instantiation of ¢'(x) and Belle did not go to the gym

[went to the store] is an instantiation of =p'(X) (=j) <-- Note: strict entailment of -p

DCanne Table DChanako
—q {. i} q
r {r}
m {m}
{—a}
{a}
{r,-r}
Common Ground s:=s3 U 0 Projected Set
PS4 =
{saU{a}U{=r} U{r} U {=a} U {m} U {j},
SaU{a}U{r yU{r}U{~q}U{m}U{j},
saU{a}U{ryU{r}U{-q}U{m}U{j},
SaU{a}U{=r PU{r}U{=a}U{m}U{~j}}
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It seems that Anne has wrought chaos on the discourse context, but given that modal issues put issues on the
table for the prejacent and its complement, she has not been entirely disruptive. First, by uttering "no," she is rejecting
Hanako's discourse commitment. Every projected common ground is now empty. In order for any of them to be
consistent, either Hanako has to retract her commitment to g or Anne has to retract hers to —g. Another alternative
would be to agree to disagree, in which case the common ground would be unchanged with respect to g. This would
mean that both Hanako's going to the gym and not going to the gym would be contextually possible and no more in
the common ground, as before. However, there is another way to update the common ground which does not
contradict Anne's assertion.

Anne can address the other issue on the table,{ r, =r }. This is what m [=We're almost out of groceries] does,
it serves as an instance of b'. Because { r, =r } is on the Table and it is common belief that Anne will try to increase
the common ground in the optimal way but that she has already rejected Hanako's commitment, Hanako will be
expecting Anne to address the other issue. This facilitates the interpretation of m as an instance of b', i.e. as evidence
for the complement of the prejacent.

In evaluating m, Hanako can look for a way that m is stereotypically associated with not going to the gym,
question whether or reject that such an association exists, or just accept that there is some stereotypical association.
In this case, Anne provides the connection with her own modal assertion: there being no groceries is associated with
going to the store, and if Belle is at the store she is not at the gym.

However, notice that Anne has already committed herself to the presuppositions necessary for the truth of
human necessity even before her modal assertion. Anne has already rejected g and provided an instantiation of b’
intended to entail r. As such, the necessity assertion adds no new commitments, but it does add a new issue and two
additional ps.

Must —p can express only human necessity of —p or also contextual necessity of —p. For either to be true
relative to the common ground, =g and r must be entailed by the common ground. However, the contextual necessity
has a stricter requirement: j must be the case. That is, given the manner maxim such that must —p is not used if —p

is known directly (discussed in 2.1.3), Speaker can felicitously assert must —p if he believes he knows that an
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instantiation of the antecedent of a strictly implicative linking proposition, such as j, is true. Since Anne has not
indicated whether she intends contextual or human necessity, and at minimum she must believe —q and r, these two
will be interpreted as her discourse commitments, while { j, —j } will be raised as an issue until confirmed or
eliminated. In many cases, Hearer will assume that Speaker does not know a proposition suitable to be the antecedent
of j and disregard the ambiguity for human necessity, but it can come up. (For example, (15) from Chapter 2, where
Speaker was prompted to clarify whether he was proposing human necessity or contextual necessity)

Continuing with the conversation, if Hanako accepts m, she forfeits her option to dispute that "Belle did not

go to the gym" is a human possibility. This is what she does in producing K3 below.

Figure 13  Ks: Yeah, but it's Tuesday and she usually goes to the gym on Tuesdays.

Hanako accepts Anne's evidence, but offers evidence backing her own commitment.

It's Tuesday and she usually goes to the gym on Tuesdays[D]; {u}

We are almost out of groceries[D]; {m}

Ja,a',p': ais true & usually if a'(x) then p'(x) where a is an instantiation of a'(x) and Belle went to the gym is an
instantiation of p'(x) (= g in the Table)

3b,b',p": bis true & usually if b'(x) then —p'(X), where b is an instantiation of b' and Belle did not go to the gym
[went to the store] is an instantiation of p'(x) (=r in the Table)

Jc,c',p' cis true & always if ¢'(x) then —p'(x) where c is an instantiation of ¢' and Belle did not go to the gym [went

to the store] is an instantiation of -p (=]) <-- Note: strict entailment of -p

DCanne Table DChianako
—q {u} q
4, ik u
{-a}
{a}
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Common Ground ss={s:U{m} U {r}} Projected Set

pss = {ss U{a}U{-~a}U{~i}, ssU{a}U{~a} U {i}}

Hanako accepts m, making it, and r which is entailed by m (given that m is accepted as an instantiation of
b), mutual commitments and thus common ground. The current common ground allows for Configuration 2, 4 or
5. Configuration 5 was one of the Paossibility Configurations projected by Hanako's assertion, so there is still a
possibility she can accept without changing her commitments. In other words, Anne's disagreement has updated
the common ground without requiring Hanako to retract her discourse commitment. This is possible because due
to the interaction of pragmatic presuppositions which result in multiple issues being put on the Table. A modal
assertion is not necessarily all or nothing.

Hanako's acceptance of m has eliminated the projected set which includes —r and thus clears {r} and { r,
—r } from the Table. However, we still have contradictory discourse commitments making the remaining projected
sets empty. Since the discourse context is not stable, unless they agree to disagree and stop here, the conversation
continues.

Hanako, in order to get Anne to retract her commitment to -q, has offered u [= It's Tuesday and she always
goes to the gym on Tuesdays] as evidence for g. The interpretation for u is similar to that of m. There are three
issues on the Table and of those, Hanako is committed to g. Assuming that u is relevant to the discourse event and
that Hanako's immediate goal is getting her commitment accepted, Anne will be prompted to interpret u as an
instantiation of q. Given that Anne does so, if she accepts u, she will have to retract her commitment to —q. This

would also entail —j. This is what Anne does.

Figure 14  Ka: Oh, yeah. Hm.
Anne accepts Hanako's evidence. The modal issue is resolved
It's Tuesday and she usually goes to the gym on Tuesdays[D]; {u}

We are almost out of groceries[D]; {m}
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Ja,a',p": ais true & usually if a'(x) then p'(x) where a is an instantiation of a'(x) and Belle went to the gym is an
instantiation of p'(X) (= g in the Table)

3b,b',p": b is true & usually if b'(x) then —p'(X), where b is an instantiation of b' and Belle did not go to the gym
[went to the store] is an instantiation of p'(x) (=r in the Table)

dc,c',p': ¢ is true & always if ¢'(x) then —p'(x) where ¢ is an instantiation of ¢' and Belle did not go to the gym [went

to the store] is an instantiation of —p'(x) (=j) <-- Note: strict entailment of —p

DCanne Table DChHanako
Common Ground se=5s U{u} U{q} U {-j} Projected Set
PSe = Se

Since Anne accepts u, which entails g, she commits herself to q and has to reverse her commitment to —q.
This makes both u and g common commitments, moving them to the common ground and removing them from
the individual discourse commitment lists and the Table. It also entails —j, settling the issue of {j, =j}. All the items
of the modal issue have been settled, and the Possibility Configuration has been determined to be 5, where both
the prejacent and its complement are humanly possible. A discourse which involved physical utterances of only
may p and must —p ended up entailing may p and may —p. This is evidence of the social reality of modal issues
and the activity of modal pragmatic presuppositions in settling them.

To sum up what we have observed in this interaction, we have seen that when a modal utterance is made,
the relation of both the prejacent and its complement to the common ground are raised as issues. In the case of a
possibility assertion, Speaker is committed to positive evidence for the prejacent, but uncommitted to evidence for
the prejacent's complement. This resulted in two projected common grounds: one where there was evidence for
the prejacent's complement and one where there was not. Both of them entailed evidence for the prejacent,
reflecting Speaker's commitment to positive evidence for the prejacent, and its human possibility, within the larger

modal issue.
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Settling the modal issue requires agreement on both items. However, Anne disagreed with Mary and in thus
doing committed herself to there being no positive evidence for the prejacent. She also committed herself to there
being positive evidence for prejacent's complement by giving an instantiation of it. This resulted in her committing
herself to both of the propositions which are necessary to entail human necessity of the complement of the prejacent.
She then uttered a necessity assertion reaffirming this and raising the issue of whether the prejacent should be a
contextual necessity in the common ground or not. Mary accepted her positive evidence for the prejacent's
complement, but rejected that there was no positive evidence for the prejacent and gave an instantiation of such
evidence. Hanako accepted, and the prejacent becomes settled as Possibility Configuration 5.

What does that mean? Exactly what the dialogue suggests. If Hanako and Anne truly wished to find Belle,
this would likely lead them to search both the store and the gym, or search for someone who might actually know
where she is. What we have done in this exercise is determine the dynamics behind the discourse, and characterized
the stances of the participants. We have shown that discourse commitments, which we are taking to be how
pragmatic presuppositions are interpreted at the discourse level, are what prompts Hearer to disagree with a modal
assertion by Speaker. This also shows exactly what propositional content she is disagreeing with: positive evidence
for the prejacent. We have also shown that, because a modal assertion also raises the issue of the prejacent's
complement, disagreement in a modal issue can update the common ground without any participant having to
retract their discourse commitments.

Incorporating pragmatic presuppositions of the existence of positive evidence for the prejacent, and
interpreting them as discourse commitments at the discourse level, allows a fine-grained accounting of what
happens in discourse events involving modals, and the concept of Possibility Configurations allows a description

of the end results which reflects the changes to the relation of the prejacent with respect to the context set.

Chapter summary
In this chapter | proposed that modal assertions raise modal issues. This approach allows us to capture the

notional similarities of epistemic possibility assertions with both non-modal assertions and polar questions. While
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a modal assertion commits the Speaker to positive evidence for the prejacent similar how a non-modal assertion
commits him to the truth of the uttered proposition, it also raises the issue of positive evidence for the prejacent's
complement without committing Speaker to either way of settling the issue.

We saw that epistemic necessity assertions also raise an issue of whether the prejacent should be contextually
necessary or not, but only commit Speaker to human necessity. This could be accounted for by differentiating
between the type of positive evidence needed for each.

In this way, at the level of discourse, modal assertions are a hybrid of questions and assertions. They are a
way of settling an issue or answering a question under discussion when the correct answer is not available to the
current discourse participants. By raising the issue, a participant can share his related information even if it is not
determinate, as in 4.2.1, or both participants can cross-examine their relevant beliefs and arrive at a more precise
answer or conclusion than just "either true or false," as in 4.3.2. The use of modal sentences to raise and settle

modal issues is a true example of the resourcefulness of humans in using language.
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Conclusion

Over the course of this dissertation | have advocated for a tripartite approach to analyzing utterance meaning
in discourse, that is, an approach which does not split analysis into independent "pragmatic" and "semantic" types,
but takes the common ground, the Cooperative Principle and semantics as independent but highly integrated
systems which produce a larger process called discourse.

This is not to say that they should not be investigated as coherent, independent systems. However, an
essential part of understanding what the contribution of the independent system is to recognize what is NOT a
contribution of that system. Kratzer's human modality semantics makes no requirements for what kind of
knowledge must be in an epistemic modal base or a stereotypical ordering source or even how these two formal
objects should interact logically, nor should it; that is a job for the Cooperative Principle, which links semantics
with the common ground.

Simply allowing the quantity maxim to operate on the semantics in connection with common ground
generates an essential mechanism for interpretation which | have called "a linking proposition.” Hearer expects
Speaker, as per the Cooperative Principle, to be able to activate this proposition, and Speaker knows Hearer expects
this. These expectations manifest as pragmatic presuppositions to which Speaker is committed in the common
ground and which are not part of the semantic meaning but originate from the semantic meaning.

Identifying these pragmatic presuppositions does away with the need to suppose modal bases relative to the
knowledge of individuals other than Speaker or to that of larger groups; it accounts for the intuitive differences in
"objective™ and "subjective” modal assertions; it offers insight into embeddability facts, it accounts for what Hearer
is arguing with, it allows for proffering speech act effects, and it shows that modal assertions can lead to additions
to the common ground which no given discourse participant proposed.

This is achieved without adding any new theoretical devices. It does, however, require that we accept doubly-
relative modality as the standard for epistemic modals. However, since doubly-relative modality is already

employed for deontic modality, this argument maintains an Occam’s razor appeal.
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As | hinted at the beginning of the first chapter, the concept of the linking proposition may allow similar
explanations for the different kinds of directive force speech effects of deontic assertions (requesting, ordering,
suggesting). Of course, a better understanding of speech act effects will require a better understanding of the
syntactic distribution of modal verbs, the modal base and the ordering source. When and why does the modal base
take the event time of a verb instead of that of the speech act? Are there structural factors in determining the
conversational background chosen for the ordering source? However, as | hope | have shown, future comparative
investigations of epistemic and deontic modality will surely benefit from a combination of the structural clues that
have been classically relied on such as scope and distribution facts with the clues we can get from their behavior

in discourse, which have been the principle topic of this dissertation.
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