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An identification perspective on superlative modifiers

#r TF& (Zicheng XU)"
VR NE YN T S

HE

AWFFEIEIX 5y DREEAL (Cell identification) DR (Bar-Lev & Fox 2020) ZRE 5 Z

& T, fx FAERGT (superlative modifiers) OEIRIZBEIT DL N DI Y OFEITH /72

TR T %,

i EAER IRV A EHERR  (ignorance inferences) 5| & 27,

. ZORAHERRIIRNE DO ZERME (scalar diversity) OXHRTH D,

ii.  fx EAES T O REEHER. (scalarimplicatures) (XA FIHE CIX/RVY, 7272, REORLE
(granularity) @ L~JUIZIKLFT 5,

22T, R EREMF “atleast” DX A 77 U —DEEH,
REHEGR DT D T2 D XAy DR ELOF G DOILIE, &) ISy L5,

i K EREMTOXY AT T ) —OEKm L, B4l (alternatives) I[CEFELZEID M TS
&) TR % (domain-general) OEEAFAGOE D Z LT, XOIELWEES
RO EAER B U s Hmar B A E < 8 Tx 5,

i, HFC, & BRREM T2 S DO BRI Z OfEGRIEL, EAxTSR O REEAEE O
(BERENEEERE)) LEEFBRTHLAEZELI I TE S,

iii. L7=2-o7T, ’)‘f£< &b AEHERRIE, & BRREMTORBER LI a2 IET D
ST IZIT e By,

BEORBIS & R THI%

o Iy LMREMT A AEHEGR A S I Z L%, B LWEOBEERITIE (e.g., Aloni & van
Ormondt 2021; Biezma 2013; Buccola & Haida 2020; Biiring 2008; Cohen & Kritka 2014;
Coppock & Brochhagen 2013; Kennedy 2015; Mendia 2022; Schwarz 2016) ,

FhRMFSE (e.g., Alexandropoulou 2021; Alexandropoulou et al. 2016; Cremers et al. 2022;
Cummins & Katsos 2010; Westera & Brasoveanu 2014) TR « iim STV 5

Question under discussion: How many cats does Mary have?
a. Mary has at least 3 cats.

~Db. The speaker is ignorant about exactly how many cats does Mary have.

“xu.zc.linguistics@gmail.com



® RN (ignorance) DfiE
QDOTRT IO, HOLEENMEEDOMEIZKH L TRAEITHDL WS DX, £DE
KIZ, @NETHDLZLEEZEFEL TR, Ho, @MATHDLZ L BIEL TR,
EWVWH Z L THD (Buccola & Haida 2019; Fox 2007; Meyer 2013; Sauerland 2004, see
also Aloni 2022; Mendia 2022; Nygren 2023) ,
KHESOEL L —HETZEEXHTOIE, A ONTOERRSH TIERW,

2 Ignorance(@) < —Believe(@) A —Believe(—¢)
® JLATHISE
o EaW

Biiring 2008 LAKE, iz EARERG 1 &8 F OFELMEDNILBO LTINS,

& FAERIF O LT a i, FRNREEORR - MELXRET 285 (Aloni &
van Ormondt 2021; Biezma 2013; Biiring 2008, a.0.) Z #1138 57 (structural disjunctive
theory) & 9%, ZOWMEZQGIIRT,

(3) [[at least p]]w = [[[p]]w =1A Vq[(q >scale p) = [[CI]]W = 0]] v [Elq[(q >scale p) A [[q]]w = 1]]

2O ORRIT =25 5,
i. A EARERT O — ik E b 1 BiF (Barwise & Cooper 1981; Keenan & Stavi 1986)
%> (cf Krifka 1999), &EMDOYE, 4)DRT ML EL Y Lo,

(4) a. [atleastn] = APAQ.IPNQ| >n
©b. [atleastn] = APAQ.[PN Q| =n v APAQ.[PNQ| >n
<c. [atleastn] = [exactly n] v [more than n]

ii.  f EAMEAT T “atleast” |E “exactly” & “morethan” DEEE L ERELAIIZFEE O 7=
W, TOREHGELERS ORMHGHIE T TE D,

® EEHOFHNII—T 3
EE L OBUMELED DL OO0, FRRIES ORIEIIE L7 (e.g., Buccola &
Haida 2020; Coppock & Brochhagen 2013; Kennedy 2015; Mendia 2022; Schwarz 2016) ,
RV IZ, “exactly/only” & HEGHREATT “more than” % i EAMESRG T “atleast” D
fitl (alternatives) 72 &ARET 5,

® IRl XTalERETLHT Su—F
FEFHERRR  (Geurts & Nouwen 2007; Nouwen 2010; Spychalska 2018)
W72 BWE A & Ul ) SRATBEICAHATE L7 2 &R S U720 (Geurts 2005;
Zimmermann 2000, a.0.) .
A R EFETTA (Cohen & Krifka 2014)
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~b.

i BRRMERTF DB G DL 1M (of. HEEERTF) 1%, BEICEZE < OEITHIET
B =T % (eg., Cohen & Krifka 2014; Coppock & Brochhagen 2013; Geurts &
Nouwen 2007)

L2 L, Mendia2022 DT 5 & 912, RNEHERIC OV T ORI R E D
TOHEMMB RGNS, FERIZ, & EREMF2 64 T 5 AaHtam b REDOZERMED
®RTH D (Alexandropoulou 2021, see also Mendia 2022) ,

Al U< wh-5&fi3CD QUD 2#1RET 5, B)E&(O)bENENAmMETRZ 5| &k 27,

Mary is at least an associate professor.

At least Mary came.

® REDLARNE (scalar diversity) (Doran et al. 2009; Gotzner & Romoli 2022; Gotzner
et al. 2018; van Tiel 2016, a.0.) % > DO EH 72l % FF,

i HERESlEEIT N -0

ii. MBI AN DO N m— g

AWFFRITRTEICEREZ YL TH, BEICOWTUEL, BFGRITEND S 25 2 L1370,
LT, AREICHEREMOBEE NN 2= g VOBERO—2THDHZ &I
TATHE ClIIM A E L TW\W5,

BEDUS UL, RIHER OB X OBAHIIRFET 5,

UL, el 7 & i BRER T DM DR —BEABIEE ST\ % (Coppock &

Brochhagen 2013; Geurts & Nouwen 2007)

L?ZZ?V)’C REHEER D REDZERME DR Th D &y 5 FHEIL, F& EREM O
S OEBIER RS 72 D,

%Lﬁ@%?ﬁﬁ@%ﬁ@@%ﬁ%@:é&wij_mbgmrwémm@m%
Krifka 1999) ., 5] 2 (X (7a)D 3CIEL(Tb)D Sls Z £F72 720 ((7b)iX “Exactly 10 people came”
CREEMIICEECH D, ZOmARITIEREIERTH D),

LorL, ®)DRT Xk Hlc, WEIZRKED L~ ({10, 20, ..}) (ZH-3< SIs [ZATRE
THD I ERHEZIINL TS (Cummins et al. 2012, see also Buccola & Haida 2020)
DT, g ERIER T O IHERR & SIs IZBIT D0 OB EMEZ R T HEND D,

At least 10 people came.
At least 10 people came A —[At least 11 people came].
At least 10 people came.
At least 10 people came A —[At least 20 people came].

®  AWFEIIMEMM 2 R EHEGRIZM A T, LEDO ZSOBISRE —B LTI ot 2L T 5,
ZORRIT, ESOMIE, HWEROGM, R LT a2 RE LR,
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3 ELREHTFORKR

® RWFSEId LRMERi DX A 77 U —DERGHE D L HITIKET 5,
10)DRT L 91, FKRMUEEE Fmax | IEEORBaD R RWFEAZ T 5,
GEREOLE, a® “only” X OFANBHIIIND (BHEBOLAIL “exactly” DFiA
X 5), IEFBREOCYA, max{#HEA T1X7EE (vacuous) TH D,

) [atleast a] = AaypAP 51y max{BIP(B)} =scale @
(10) max{a|P(a)} = Va'[P(d) =1 = a >gcq1e @']
o 3/ [P(a') =1 A o >gca1e

® i KM F-max DB
Mary 2WFEEET 4 JCOD 5 2 %61 > TV S EA, “Mary has 3 cats” DRFEIETH S (-
72, EHWEITR Y 2V, R RMEE AmaxD@#EHIZ XL Y, “Mary has 3 cats”l%, H T
B HFEFED D HOR REDHRN S OTRF AT 5780, L7 L, “Mary has 4 cats”
DHEFHEZF LS ETH Y, HHOREMIZE Y iRV, ZD728, “max(Mary has 3 cats)”
134 DB & D HEISE AT - ST, BITR D,

RARMEER Fmax X, #ROHED “one-sided/atleast” DFEA% “two-sided/exactly” D
T 0 R 2 DHERER BT, 7272, (10)D BRI RICRE ST, SR
ERITHET TE %,

Kmax{fHFEFOHPIES OB, (100DERIIFEEL HIZHT N, i BRIERF D
i i L7avy GEMT Appendix A 22 R),

o U LoEkimEAWT, SroflE = omd,
o HEEi (BERE - 2EF)
AT RO EEL Z A 7(d) & LTH D, £ LT, iH#E b+ (counting quantifier)
many %/ L C—#kmfb 721135 (Nouwen 2010, cf. Kennedy 2015 (34K & % v i&
DZFEOHE L LTH D), £l2, maxHEFOHEANZLY, R =23 OF
BEAFOENIFAETH L7290, EHLE, ZOEREZADNTTT,

(11) [many] = AnAPAQ. 3x[#(x) = n AP(x) A Q(X)]

(12) a. Mary has at least 3 cats.

b. {.. 2 <scale 3 <scale 4 <scale 5 -}
C. [at least(q(at.t)) 3(a) [?\n. [Mary(e) hase et) [tn many<d,(et,(et,t>)>] cats(e,t)]”
d. maxm[EIx[#(x) = m A cat(x) A have(Mary, x)]] >scale 3

® (12d)DEPBEGMIC LHUE, Mary 35 X 5 E{3/4/5/.. IEDF 2 &> T\ HE;
B, (Ra)IFETH D ((120)DimBIE AL [t, many cats]ery P LA ZEHIET D),
4



o RFEEM (FEERE - 2IEfF)

(13) a. Mary is at least an associate professor.

=3

{an assistant professor <gcale an associate professor <scae a full professor}

[at least(etery [an associate professor] et [7\0(. [Mary<e) is ta]”

°

d. maxg[Mary is B] 2scale [an associate professor]

& ()DHENIFETEREDT-D, maxEAE FIXEWRRIICEETH D,
(13D EFRSAIZ LAE, “Mary is an associate professor”, F 721X “Mary is a full
professor” NETh HGHE, (13)ITETH D,

o EEHi (GERE - IEFF)

(14) a. Atleast Mary came.
[Mary 1 John] came

b. Mary] came < < Mary M John r Al] came
{[Mary] scale [Mary 1 Al] came scale [Mary ] ¥

c. [atleast(m [Mary came]y [)\a.ta]]

d. maxg[pis true] =gca1e [Mary came]
e. [Only [[Mary] came]] V [Only [[Mary N John] came]] V [Only [[Mary M Al] came]]
V [Only [[Mary M John M Al] came]]

o (IHDPNFIEEREDD, maxHEFIIHERET 5,
(14b)D R EEAEE 1T FIE 7 (partial order) Th v, 2NAFF (total order) TIL72VY,
(14D EHEMH T (14e)D L H ICEEHRZ ONLD (&%DH;‘Z@F'@@ ERRN 72 <
B RICIEE S ZW), if_, HERMEDHL I LY, (14)@1’(8)’%%@@%@
IRFEP(B) = AB.[Bis true] & 35,

[ U\J:@ AT EAER 2 S5 O EBH G2 EL < EEH L TW5DH, KFIZ, prejacent
GEBBRICETIEEAZE L THRIT 5, (13)OFI3CIE prejacent NETHDH I L&
é\% L7gWnEnd ok, (13d)D0EFZEMA: (“Mary is an associate professor V. Mary is a full
professor”) 7% “Mary is an associate professor” ZFHE L2V & W) FHEITEILTE H, £
L/C (14 DHICIE prejacent DETHLHZEEZEFETHENI DY, (14e)7) “Mary came”
BT 5LEWIHEEEILTE D, RIS, BEEAMOA2)DFH, Mary 8H X 5 L
{3/4/5/ MEDR %> TWDYE, Mary 28 (D7 &) 3LDORaZf]oTND D
LITEEIND (f BroE3REFRELRN),
AAFFEIE, Biezma2013 LRI UL, i BREMF “atleast” (ZT—D2D L F T a Lk
RN Z EEARET D, Kl (evaluative) * 31 (concessive) @it/ (Kay 1992; Nakanishi
& Rullmann 2009, see also Biezma 2013; Cohen & Krifka 2014) 22\ Ci% Appendix B &%
Bz,

® U Eokx EAREH T ORI &2 FELDLED A T F &5,
5



4  RyorE

4.1 BFEROEBRMEOEHIV YT

® RWFIEIE, NEIHERR % A LREM T O EWERICHAAE RV, DI, RKaoFkE(k
(Cell identification) &9 #EA N LT, RNuHins 2L~V CE X HT,

® XHDFFELE VD DIE, HDHMmEHeDEMOEREZ FRERIBVMEL, TL T, 20D
R EZEOMMLI-E®KE TS, L) 2L THD (Bar-Lev & Fox 2020),
7272, Bar-Lev & Fox 2020 DR L7 “fHEDON— g UEERIE, RaHtia a8 & 7
W, ZEDTD, AWFFRITRREL OB A —EICTET 5,

(15) T L 7o XAy DR EAL OBEE -
MEEN 2T 7 A FllB W T O TO AIREZRGEMWIZ{1,0, #I D70 ELFR{E
ZED M TH,

0 XOOKrEMNERBT L, “fEICHEINT-ExhiHE %2 5,
22510 24 C DM OFEA % Innocent Exclusion (IE) & 9% (Fox 2007),
HA2E) YT oM DOES % Innocent Inclusion (II) & 7% (Bar-Lev & Fox 2020)
F=OEPEEZEID Y THHEMOES % Ignorance (IG) &7 5,
[E+I+IG D =>DHEEZ A2 Exhifi % Cell LKL T D, Cell /N— 3 » DExhi#
BT OEHRITAODFRTIEY TH D,

Pw) = 0if Y € IE(g, C)
(16) a. [ExhE) ] (@ (@)(wW) = { x(w) = 1ifx €1I(g,C)
E(w) =#if €€ IG(g,C)

, | C' € Cand C'is a maximal subset of C,}

b. [E(9,O)=nN {C s.t.{—: ¥ € C'}U {o} is consistent.

(e, C) = N {C” | C" € Cand C"is a maximal subset of C, }

¢ » = s.t.{x:xe C"}u{p}uU{—y: ¥ € IE(p,C)} is consistent.
d. 1G(¢,C) = C\ (IE(p,C) U II(p,0))

o HrE(LOEARNRNEFEEMNOMETHY, Ho, TORFEOa LTI A MIE DR
(Maxim of quality) (Grice 1975) 2MERET 256, (1T)DERAINAY S22,

(17) a. Believe() =1 if Y ell(p,C)
b. Believe(=y) =1 if Y eIE(p,C)
c. —Believe({y) A ~Believe(—y) =1 if Yell(p,C) Ay ¢IE(p,C)
d. —Believe({) A =Believe(—{) & Ig(P) RHHEFR D EF=
e. Igp)=1 if Y €IG(o,C)

® ZTOHA, KOyORENONEFERIZA)D/RTIEY TH D,

lit
(18)  Cell(g) & Exhil () 3

A{Believe(—): ¢ € IE(, C)} A A{Believe(x): x € I1(p, C)} A A{Ig(}): € € IG(@, C)}
6



4.2 RS
® Jx HERG B4 U D ARHHER DT 2 R T,
® i HHES T OEWHRZ (BT 5,

(19) [atleast al = Aa(g)AP(g ). max{BIP(B)} =scale @

® X AT7T7U—Dixg L#RIESGT “at least” (Z351F DM (alternatives) D —f&{k % (20)
2R T, ¥QRO)D “a+1,a+2,..,a+n" [TREFEEICBT 2 HBOBERE R,

(20) Alt(atleast o) = Alt(Aas)AP(5 1 max{BIP(B)} =scale @)

Aoy AP (g 1. max{BIP(B)} =scate @ )
Aa(5)AP (5. max{BIP(B)} =scale @

) 7ux(cr)m:)(cr,t)-Tnax{Blp(B)} =scale A+ 1
}\a(c)}\P(o,t)-max{Blp(B)} =scale X + 2

O\a(c)}\P(c,t)-max{Blp(B)} =scale A + NJ

o JiEf

W

fifi (G - 2NEF)

K

(21) a. Mary has at least 3 cats.
b. { 2 <scale 3 <scale 4 <scale 5 }

C. [at least(q(att)) 3(a) [?\n. [Mary(e) hase et) [tn many<d'<et’<et’t>))] cats<e't)]”

d. maxm[EIx[#(x) = m A cat(x) A have(Mary, x)]] >scale 3

® (0D —XALIZTEZIE, QDDOHIIZEIT DEMOESIZQ)DRTEY Th D,

fmaxm[EIx[# (x) = m A cat(x) A have(Mary, x)]] )
maxm[EIx[# (x) = m A cat(x) A have(Mary, x)]]
maxm[EIx[# (x) = m A cat(x) A have(Mary, x)]]

[ 1] =

(22) Alt(21a) =<
maxm[EIx #X)=mA cat(x) A have(Mary, x)

3
3
4
5

maxm[EIx [#(x) =mA Cat(x) A have(Mary, X)]] 3+n

( Mary has at least 3 cats.
Mary has exactly 3 cats.
Mary has exactly 4 cats.
Mary has exactly 5 cats.

Mary has exactly 3 + n cats.

® fH'H I, “Mary has atleastncats” %[> n],
“Mary has exactly ncats” Z[=n], EI&FET 5,
Fi, HamOHEMLOTZD, BRHD A A %{0,1,2,3,4,5 L IRET 5,
Z DG, BEHOESIR{(=3],[=3],[=4],[=5]}TH %,
7



® (23D T KL DT, prejacent Z R\ ZODFEMAE 2 THEET DHE, FEIDIRME
T2, FREIZRLRWED, 23b)DE I, DR b —oDBMA R ELRVE
T HUENRD D,

23) a. ~[=3]A=[=4]A=[=5] EL

—|[= 3]/\ﬂ[= 4—] Ll
—|[= 3] A —|[: 5] EL
A=[=4]A[=5] ¥L

——r—

vV IV IV

s
—

o D&, prejacent Z FRUVNZ(23b)DILIHE 3T TH D, VI IUL, [EEEIT

‘(6’66 (EOBEMICHBEED Y THZ LIXTERY),

%2 Difeim & B AIRITIE L THRERIZFE T TH 5,

[FIRFIZ, prejacent & FRWVVAALE D ZODBEMICEZHI D Y THHEE L P EICmET
5 (e.g,[=31L[=4]PFARFICETH D Z EIXHVIERW), EDD, prejacent([> 3])
2T NERITET,

AMFFEDIRE LT REILIZ LV, prejacent ([=3]) ZBRW\ =2 TOEEMILIG EEIC
B, bLarT 7 A MIBEORREPERET L, Z O RITAEHEGR ISR T 5,

® LLDphaQRHICELD D,
(24g)D THEBIL BAEO R IR GEE X EMREEL MO DHArTH D,
(24) a. Mary has at least 3 cats.
b. Cell([=3]) & ExhE; 23 (= 3])

c. C=Alt([=3])={[=3][=3][=4]...[=3+n]}
d. IE=¢

Il ={[=3]}

f. IG={[=3],[=4],..,[=3+n]}

°®

Quality
Cell([= 3]) & ExhE) 23 (2 3]) &=

e

Believe([= 3] A Ig([=3D Alg([= 4D A ...Alg([= 3 + n])

o REREM GFEERE - 2EF)

(25) a. Mary is at least an associate professor.

b. {an assistant professor <gcje an associate professor <gca1e a full professor}
c. [at least(etery [an associate professor]e [7\0(. [Mary<e) is ta]”

d. maxg[Mary is B] 2scale [an associate professor]
maxg[Mary is B] =scale [an associate professor]}

(26) Alt(25a) = { maxg[Mary is B] =scale [an associate professor]
maxg[Mary is B] =scale [a full professor]

®  SITOFEMNITANET 225, Q5)DEIORMHGR b ELOBETE TX 5,
8



o M (GENE - )

(27) a. Atleast Mary came.
[Mary 1 John] came

b. Mary] came < < Mary N John M Al] came
{[ rY] scale [Maryl‘IAl] came scale [ ry ] }

c. [atleast(m [Mary came]y [Aa.ta]]

d. maxg[pis true] =gca1e [Mary came]
e. [Only [[Mary] came]] V [Only [[Mary N John] came]] V [Only [[Mary M Al] came]]
V [Only [[Mary M John 1 Al] came]]

maxg[p is true] =gca1e [Mary came] \
[ ] =scale [Mary came]
(28) Alt(27a) = { maxg|[B is true] =scale [[Mary M John] came] L
[ ] =scate [[Mary 1 Al] came] J
[ | =scale [[Mary M John M Al] came]

maxg|f is true

maxg|p is true

\maxg|p is true

(At least |[ [ Mary] came]. A
Only [[Mary] came].

Only [[Mary M John] Came].

Only [[Mary n Al] came]. J
\  Only [[Mary N John n Al] came].

A

® 2NDOHNIIT DA KR D AT DFEANIZQNDRTIEY TH D,
(29) a. Atleast Mary came.
b. Cell([=[M]]) & Exhc =ale([z[M]] )([2 M1])

C=Aut([= M]]) = {[= M]].[= M]],[= IMnJ]].[= IMn A]],[= M nJnA]j}
IE=0

1= {[= 1]}
IG ={[=M]],[=MnJ]].[= MnA]],[= [Mn]nAl]}

o Quali
g. Cell([z [M]]) = EXhEJLu([E[M] )([> D ty

Believe([> [M]])
A Ig1|= |M||I/\Ig{|= |MI'I|||I/\Ig(|= MDA |)/\Igl|= MMO] I'IA||[

° uL®\ﬁ®r¢i9 Z, EREMTORA T 7Y —0EKRE, ZEICTHBEINT-
FOREEACDHEGR M B DY D Z & T, & LREMF B4 U DA Eiem 2 R
<%mf%50
F7o, I EREM ORI, B ROREMEDOHE (FERENESERE
D, VLA %Wﬂ#%ﬁ#)kﬁﬁwf%é BEELOF, K EREM 25T
1L, oL LA (prejacent BE A FR<) ZFRITNIETRERNENI HTH D,
9
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4.3
[ ]

(30)

G

(32)

(33)

WE L REHE
B EARAEST 7O REEHER. (scalarimplicatures) IR F[RETIX/2V, 7272, K (granularity)
DL 72 LA-VIHRAET D, 0 ) 2 ERHME S TS (Cummins et al. 2012, see also

Buccola & Haida 2020)

®  (BO)DHINVVRIEE [+1IZED < SIs MWFIAEK TH L Z LITHH LT, GHEWVI LD
HLORZEE[£1012 35 < SIs IZATHETH 5,
$Cummins etal. 2012 D FEERTlL, HEAREL T “more than” @ Sls 23 XL V) 7 < HER
SINTWDH, —xpy72p i & U CIEmFILFENIITEDRNE WS T ERRES
nacunsg,

a. At least 10 people came.

+»b. Atleast 10 people came A —[At least 11 people came].

a. At least 10 people came.

~b. Atleast 10 people came A —[At least 20 people came].

° AW@RF%ﬁ@%M’kof%%%bwﬁf®%%iKHW@BMTi&w
ZZOEMICB W TCHEEZRDIL, 0O X5 REMNBEE LI NTSGE, KO R
%%%mé_kf,E%@Rgﬁﬁ%%mféé,Ho,?ﬁ%m®”ﬁkmu
L, EWVWODERTIETHD,

9, GHONHT &R T, GlalBi) DEMOEAR ZG2ITTRT,

(B2)D “a+1,a+ 2,..,a+n” IIREMIEIZBIT HHBNERERT 20, RIEDO L)L
N[+10]DHE, REMHED “417 133 ED “+10” 15T 5,

Fio, HWREZHWL5E, MEOREmWERIZ=Z 7 7 2 MICEEEMEZ Rz 7o,
ZD7, [=n] TR, [=n]OBEMERET 5,

(maxm[ax[#(x) = m A people(x) A came(x)]] > [10 (= )] \
maxm[ﬂx[#(x) = m A people(x) A came(x)]] >[20(=a+1)]
Alt(31a) = maxy[Ix[#(x) = m A people(x) A came(x)]] = [30 (= a + 2)]

maxm[EIx[#(x) = m A people(x) /\.came(x)]] > [[n +1]0 (= a+ n)]

® NHDOREEITIHELE (non-dense) THDHZ L AHIIRET S (ie., | AKH D ATEEM: % M
B2 L72VY)  (cf. Buccola & Haida 2020), (33)D <3 L 912, prejacent H & &R\ 7=
ETOBEMESDE L THIEICRBR, ZD7), [210]128 TERIIEL, o
ETORMIT IEESITET, IGERITOTH D,

[>10] A =[=20] A=[=30] A...A=[=[n+1]0] L

® > 20[1EfthD IE M OEE &2 R EMICE BT 5, ZOMEIXGIbIIHIGT 5,

10



® RIZ, I EEMFOREHZIL, HVREDOLSLVERETIHAEORELDLZ L%
R,
® O E L, GHEWVIFIEZHND, MWKE[R1ZRET 256, T OHEMO
HEHIIGHDOTRTIHEY ThHD (RAL U E[2I)ETET D), 7272, [20[1 A VKLIEE
[£1] E ORI EE[R10] O H kG T D728, “Atleast 20 people came” & s DEES
IZAND,

(34) At least 18 people came.

maxm[EIx #(x) = m A people(x) A came(x) 8)

maxm[EIx #(x) = m A people(x) A came(x)

-~

(35) Alt(34) = A maxm[ax #(X) =mA people(X) A came(X)

maxm[EIx #(x) = m A people(x) A came(x)

[
[
maxm[EIx[# (x) = m A people(x) A came(x)
[
[
[

e e b b b e

maxm[EIx #(x) = m A people(x) A came(x)

At least 18 people came.
Exactly 18 people came.
Exactly 19 people came.
At least 20 people came.
Exactly 20 people came.
Exactly 21 people came.

L T AV | I | I AV
N NN ===
= O O 0w 0
—_— e e e

—

® [[U< AEDOREIFIELE (non-dense) THHZ L EET D,
(36)DRT XL 9DIZ, prejacent &RV HEEH7IZOTH D, T700H, IEEAITOT
b5, [Z18]72F NERICET, TNLSNOETOMEMILIG E£EAITET,
BOWEOWET D37 7 A2 N T, ZOMRIIRMERIRET 5,
HERDIL, fi7e 2 RE#HZ & TS 720,
MR AL U EAREARICILEL THHBEORRITED L 720,

[> 18] A =[= 18] A =[= 19] A== 20] L
[> 18] A =[= 18] A =[= 19] A=[=21] #1
(36) [> 18] A[= 18] A [ 20] A —[= 20] A =[= 21] L
[> 18] A=a[=19] A a[= 20] A =[=20] A=[=21] ¥#L

® LLEDONHIE, MNVKEEDLR, (30b)e D REMER Y 2y 7 Shd 2L O
Z 725, XEIREIZ, “Atleast 19 people came” Z(35)DEAIZANLTH, =[=19]D
REREENSAEL D Z &30,

® L7=NoT, EMEMTOREHEENAETHD VI DIL, EWKRIED L~ L%
ETDHEAICRD, )7, FEOEWIE RN R EOMBE TH 2546, Mo VhLE O
WEIE LT 7e bewn, ZogE, Kk EREM XN a2 0 25 Sk 23,
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5 o &/\T&@ﬁ%
AWFEIE, X5 OFeE L (Cell identification) DG (Bar-Lev & Fox 2020) ¥R IH 5
LT, %L%&ﬂ%ﬁfﬁ?iiﬁéﬁ?—éﬁ%ﬁ%, RS EHERR D BLRITIH — 7 o2 s L
Too ABFFEOREITNE XL, Fx DAREMFITEE O, & OVRHEE 72 5 3UIRAE (see also
Coppock & Brochhagen 2013) Z#E A3 %, Z DX 5 RMEEFHORIUIX G OFENLD
KNG ThHD, £ LT, NI IR E DL & HDOERDIFNETH L,

® L

i R EREMI T DX A 7T ) —OERmE, BEMICEREEE D Y TH VD ik
% (domain-general) DOFAEEMAGHOESHZ LT, XOELWEESM, KUK E
PAER B L dHmmar A~ < BHTE 5,

i, RIS, e BARERR 725 D SCORESEECZ OHERIL, BTG o R E O FEfE
R THLINEZELI DI TE 5,

iii. L7z2io T, Dl &b RaHEmnd, & LREMTFORRR LI a2 RET S
ST IR B0,

® 7R Dk
® fHEIEAE S (structural disjunctive theory) (22U T
i EARERTF I O BAl, KON EREHRIKEBEZEAT S, ZORIE, B/E
FeD THALLT 2, FEBRIS, ARORELTZZA 77U —OERiwS, 37DV
BEORRICEZMRZ OND (UDORLFITZA T T —DESEERT),

L
D
(37) [[at leaSt(cr,‘r) a(c)]] = [max{B(G)lp(c,t)(B)} =scale O‘] u [I—l{max{Y(c)|P(0',t)(Y)} >scale O(}]

& L2L, ZHuE MIESEWEROL BT, K EREN TN RSTH
LZEEEWRLARV, B)DRT LI, FEEETFHRLIEEDOERICESE
iz onsd, Zhd, BEMICHEERETITIRETHDL I 2B LN,

(38) [IxAx]M8 = 1 iff [a,;]™8 € [AIM8 v [a,]M8 € [A]IM8 Vv ...v [a,]M8 € [A]MS

® i LHEMiFORAHEERIIREDOZ RO R Th 2 2 & 2 HEFIC AL,
PR AE Al & @/\E@T Bl ) @iz (Coppock & Brochhagen 2013; Geurts
& Nouwen 2007) (%, JEFHOWEERIRMEMIZR D,

® (BNEWVIHIESIZEIMZ ONT-FERIT, RFFEOIRE LI-ERGG & SRR IR
BETHHH, THTHAREHEmIR LD, ZORITIARFEORE L ESH (99
W= 3 U ETe) O b EERRERIY72E T H 5, “Mary has at least 3 cats”
DL LT, ZOOMERENENTRIT 5 AFHERRIZLL T oMY Th b,
X O ONITRRBELIZ FE TRV RIZER S,

(39) Ig([= 3D A lg([> 3D B’ET
(40) Ig([= 3D Alg([= 4D Alg([= 5D A ... Alg([= 3 +n]) ABIFSE

12



(41)

(42)

Mendia 2022 O HIIZDUWNT

Mendia 2022 (X[F U < ANEnfesm O AR, & BRIEMF OB RO REMEN S E

RENPEGEBERENEBB LAV EEZTEEL TS, LrL, 2IEFIEIERD

BRI % LR _XTW %, Mendia2022 1%, @NEFOHE, “Only’f & @ prejacent 73

REHERO AR TRITNITRLRN LR LT, FIEFITZE) TR EEZ@H LT

TW5, ZOiEmaeVR— T 257 —XIZ@1)E@)DXRTH D,

® 72, (4le)E WO REED ARG TH D &) DIX, O (Maxim of quantity)

(Grice 1975) ~D&H 15 & £REMITHER 5 TEEMEIT PR TE 22, b LAk

FN “exactly 37 TZWZ E&E[FELTWL, FEEIFDR< LD “atleast4” %
EORETTHD, —F, @20)DFHFEITEDIEEDERITIR B,

2JIAFF (total order)
{ 2 <scale 3 <scale 4 <scale 5 }
How many people came?
#At least 3 people came, but not only 3.
Y)EFF (partial order)

[Mary 1 John] came
{[Mary] came <scale [Mary 1 Al] came
Who came?

At least Mary came, but not only her.

® ZHUTKI LT, ARMFEOSHTICHE 21T, REMEN S BRENIESERED,
BNEFHINEFD, E6 o b ARaHEm oA & \EAR TH L, Rbvig, &k
AESG 72 & e 30E, DLl EOWER (prejacent H & ZFR<) & Fr/=72 0 R/
ODRVWRDEETHS, b2 E, FHRRENREE TR D, TDY
&, W EREMFIXTRIZRD, RRFMHIZKT % (see also Cremers et al. 2022) ,

A% OIS

BIGHE, FRCAOBOERER - ME~OBRFIZEE 2T, ®EMEEOHE iR
& DRRERA) 2 TR Z LR L, BEROTEMREL LV DL 2 EIIAEROBETH D,
AR - L O AEER S, ik EAREM BT 2RO EERIFED > Th 5,
AR—=ADHEE b, AL Z OREICAN 20> T, SR E O E/ER S
A U B HERH) (authoritative) #t/4 (Alexandropoulou et al. 2015; Alexandropoulou et al.
2016; Aloni & van Ormondt 2021; Biiring 2008), X OMFAERRFH & DM ANERANBHAEL D
H H3®N (free choice) DFi/* (Aloni & van Ormondt 2021; Kennedy 2015) D Ff#l 72
RIS % OMBEDO—D>Th D Z LITES &R =72\ (Appendix C &),
e b OFH IR 5 328 (implementation) O RIBEILE 22 2 MEHIE T 5, ABFSE
DL ITME 7 < AR EMGS (Alternative semantics) (Alonso-Ovalle 2006; Rooth 2016)
ICHRETX D, LML, BEESRSHE ZOBBEORED S 72 53 EFER 72 R A

(Sharvit 2017, a.0.) ZF[E T AU, HEIREOF—L2 05 EKm GHEZRELIX
"REH SR DEEA) (e.g., Aloni 2022; Ciardelli & Roelofsen 2017; Ciardelli et al. 2018) |Z
FAEFT D LT RV EE LY, ZOMEOHRIIISHOKRBEERRETH D,
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Appendix

A) EXEEAE FmaxESIZOWT

®  (43) L\ D ERDEKRMEEHAE Fmaxi, —FOMIEN: (exhaustivity) JHE & L TOMRE
R T,

(43) max{a|P(a)} = Vd'[P(a") =1 = a Sgca1e &'] © =3 [P(a') =1 A o >gca1e A

0 L LmaxEETFOHEMNESTHY, HoOW@4H)DEY DR ERESZETIVUE, 43)DER
IFEEHTHT,
[¢]

(44) {lo VY] <scale [ <scale [@ AY]}

BV L, 52 WU BB L LTS (p SR F AR E R T) . maxlilA 0
RS BT @S ORTHY Th D, ZOMBIIFETH D,

(45) max[@ VY] =[@ V] A =[e] A=[U] A=[eAY]

o Ul FofMEEAZ MR 572, Innocent Exclusion (IE) & W IHOMESZEATHMNENRNH S
(Fox 2007, see also Sauerland 2004; Schwarz 2016; Spector 2016) ,

, | C' € Cand C'is a maximal subset of C,}

(46) [E(,©) =N {C s.t.{=: € C'} U {@} is consistent.

@ADRT LT, A6)DERICHEZL, HEOBMIZT EESICTET, T4hbb, Z0
ETZ T EETE D, [Vl Aa[e AYNIFIETIZR (cf. (45)),

[o VU] A =[] A=leAy] #L
[V U] A=[UIA=[eA Y] EL

& T, b Uik EEMi1DIEINES ThiuE, @3)DOmaxER HIXMEAS & 7
IoriclBbns, UL, EREMTOETLH@)DORERMEZ VD, &0 ) i
DORIFED L O LA IR > T, ZORENEL D,

(48a)D XL, oD AR EZA L ZE 2 (Mary 7> John 222 DOWTOARE, £ DD
FHEDADIRTIZ DN D NWTOARF, ZoODFA Tk ERER 1 & 18&F DA 2 — 7 BRIZXIG
T5), (48a)D REMEZ HIZ(44)D L O ITUET L, ®BEO R (e BRES 1
DINNA =T W DHEH) (T TE 720, REMHEEZE8)IRET 2 NENH S,

@n |

(48) a. Atleast Mary or John came.
b. Atleast[a or b] came.
[[a Lb] Mc] came
c. {[aUb]came <gcale ([a U'b] 1 d] came <scale [[aUDb] Mcmnd]came}

d. maxg[Bis true] =scate [[a U b] came]

® (48)DREMEEZHWALE, @W)DERITMOMBEL 725 X720, i, EEHBIAW
A a—THWDHGE, GHDREMBEEZME S VLEIXH L0, FHEOEENFIEIC 2D L
1720, Lo T, (@3)E W) maxEHE 1O E R T ERRER T DO E L 72w,
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B) Rl + FARIBEAIZONT

® A (ignorance) * idaikam MY (epistemic) Ft A DML, Fx EARIEST - “at least” D FEAM (evaluative)
i) (concessive) Rt DFIE S HE STV D (Kay 1992; Nakanishi & Rullmann 2009,
see also Biezma 2013; Cohen & Kritka 2014)

® /p5—% (Nakanishi & Rullmann 2009, see also Biezma 2013)

49) a.

b.

C.

(50)

o ®

{a bronze medal <gcyje a silver medal < a gold medal}

#Mary did not win a gold medal but she won at least a silver medal. KN - R
Mary did not win a gold medal but at least she won a silver medal. PEA - FEAR

{an assistant professor <gcaje an associate professor <gscae a full professor}

Mary is at least an associate professor. AFN -+ Gk

¥ Mary is an associate professor.

At least Mary is an associate professor. PEA - FEAR

E Mary is an associate professor.

® RHFFEDHHA

(49D L DOATE) X1, (49b)D3 — D DM LFrc /a2 & Tl &5, (49b)D

BIIC LY, “Mary won a gold medal” 235 E 41, “Mary won asilver medal” DA

LTINS, ZO%E, EHIREBAANHEE TRV oD, “atleast” (TR TH D (cf.
“Mary did not win a gold medal but she won at least a bronze medal”) ,

(50b)D LAY “at least” @ prejacent ZF R L7222 L1, (S0b)OEFLSLIE (“Mary is

an associate professor V Mary is a full professor”) | “Mary is an associate professor’ %

BELRVE N HEITELTE D,

MBEIIREAM - SERI0EE A TH D, (49¢) & (50¢)D i 7 D FRAEST T DIE X 5 03
BETH D RITIERICT D (cf. (49b) & (S0b)TaRFE) , &S OFPH LT,
A O RIREMEIX LV £y, “Mary has at least 3 cats” DCITxf LT, “atleast” DOIEHf
RIBRBBIDOEGE, AT EOE B IESHTERIND, LnL, Effikts
D[3 cats| DA, BMHOEMITHERLIBEOBEB XX THITE R W —ARH 5

(BIAITF—2—1 PBEx = 3 B0 b2y & LTORENRY, SUREKAF Tl
H DM, “Mary has acheetah” HEMIZ/2V1ED), FFIZ, “Atleast [Mary has 3 cats]”
LWV BB OBRE, FEMIIREEAOBEXBRZ 2 NLERSND LIRET D
DIFE B TILZ VY (see also Biezma 2013), i EAkERFOMEHIZ L Y, prejacent
K0 REBNTROVEM METE L TW R ITIUTR 520 (b R1T 41X, fRFMEICK
T5), ZOEMMPITHIL, “[Mary has 3cats] A @~ DOimEfEE L FH & 2310,

“at least” O prejacent [XMPEMIICEHE SN D, ZOFX, ®EHR=a T 7 X b
TORHM « AR AL L VEETH L Z L2 THT 5 (“Atleast Mary won a silver
medal (and John won nothing)”) , D72, (49)& (SO IT D xR, MmEEMiDY
B OB DO « RHEEMEIZER T 5 ATitERN H 5,
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(D

(52)

® BULIRZENZ LT, Nakanishi & Rullmann 2009 1%, “at least” & REEIA H OFFENLE M
BEN DI SR « SRI0EE AT 7 B A LT, &0 D FERERI A O ME IR & s
LTCW3% (7277, Nakanishi & Rullmann2009 |% “atleast” Z @i+ 7- & & LT
W5), ZOBIEITIAMEORI LEET 5,

7272, Biezma2013 & Kay 1992 D3E<TW\5 £ 912, “atleast” DHFEAISIAILFFAL + 7
HREIFE A DPTERI 72 R TlrdZevy, Kay 1992 1%, sHEORIROME NN T 4 7 G H
XK D —D72 & FiE L T 5  (see also Cohen & Krifka 2014)

a. At least this hotel is centrally located.
b. #At least this hotel is noisy.

—7J7, Biezma2013 |%, FE&IZBEIZ “atleast” O prejacent ZETHDH I L &> TWVH D
&M - RSB T 7B AT HER DO DL TR LTS, ZOBLA AN
DH EAET D,

(Sa)DeHATLEOMB L T 5, I ERERT “atleast” 1%, REEAJIZ K 0GRV MERH A28 A
T 5, TOBME[=@AYlET 5, HOWEOWIET 52727 X MTIX, KoORE
(L DIERFE 1T (520) DT Th D, (520)iX(52d) & FmBEICFETH 5.

a. Atleast[@].
Ale([z o) = {[z o], [= 0], [= @ AV]}

)
c Cell([= ¢]) o3

o[> (p] A-O[= (.p] A —O-[= (p] A-O[= (p/\ll}] A —OA[= ¢ /\lll]

ed. 0= @]AOa[=@]lAO[= @] AOa[=p A Y] A O[= @ A Y]

FEE IZREIC “atleast” @ prejacent ([= @]) WETHHLZ L EH > TWVDHIZH 0D LT,
F 0 REMIZEVMERNAE TH L AREMEICE L L. (5200 0[=@ AY]). ZORERIT,
Kay 1992 & Nakanishi & Rullmann 2009 DO #i5 U725 « EARRIHEA B9~ % EELIC AR
PO TSGR

Kay 1992 & Nakanishi & Rullmann 2009 |FEZE/R2E 42 W5 LT d, LovL, #FHfl - 78
G T A EHEHEEIILTLLEHA LN TRV E W) SITEEETH D, FFICAH
BRED LULIZEBWT, 3l - FEBRIRE A DIRITTT REXRITZ U T TRV, EORE
R, ETETHTIUL, B - BESRNBAZENTEZ EEXDITIAHARTH D,
Z OfERO KM MERORMEL 7263,

WU X, ARBFEIE, ML« BEARFEADTZDD LR v a L BRET H MLEEIT AR
L9 Biezma 2013 O#LSIZERT 5,
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C)

(53)

(54)

BRAEAEF L OHEERIZONT

FRABER - & O AEEA, & EREM OGO EERZFEO —2>Th D, K ERE

fifif- & 7 1E « MBI HAG DO D5E, RAOFAOM, H IR (free choice)

DA (GF1EREFE) (Aloni & van Ormondt 2021; Kennedy 2015), K OMERY) (authoritative)

FtA (Z2FEEFE)  (Alexandropoulou et al. 2015; Alexandropoulou et al. 2016; Aloni & van

Ormondt 2021; Biiring 2008; Kennedy 2015, see also Nouwen 2010) % 5| X =97,

® iOME bk, FIERGHRIEEAE % e, EMBHHEEEAE 2l KiLd 5, HIH
AR e L midmiEZIHE LTS, AFZEITEITHSE (Aloni & van Ormondt
2021; Biiring 2008; Kennedy 2015, a.0.) &RIU<, A a—7HBEHRELRET 52 &
T, —O0FAEEIHT, (53a)L (54a)DLTTNEN _ODOMEL A T OHiS %
T 570, b)& (D _ODHRIFRNTRETH S (7272, (53b) & (53c)MFRBEAIIC
FMETH D Z LT LT, (54b) & (S4c)TimERAIC [FME Tl 7avy),

FEAE S HRAE
a. Mary is allowed to have at least 3 cats.
b. [at least 3[An. ®[Mary has|[t, many] Cats]]] REIDFTE
c. & [at least 3[An. [Mary has[t, many] cats]]] A HE R O Hi A
EMRFEB R
a. Mary is required to have at least 3 cats.
b. [at least 3[An. m[Mary has[t, many] cats]]] AREN D FiF
c. m [at least 3[An. [Mary hasl[t, many] cats]]] MBI 35t A

® RIFFEDIREIL, (53b)& (S4b)D R DFEA, KT(53¢)& v H B HIERIR DA % i E

R<EHTE D, 1272, (540) &\ 9 HERBEA D341 1X, Alexandropoulou etal. 2015
DFEFFERICH AR — F Envy, LEaRo-T, ZOMEEZMRT 5 7o OB
AT LMENDD, £z, LTOHHTE, KoyoREOEEZ W THEED
Heim B & T, hiI7e 7 7 A AR9H#EGR  (e.g., Biiring 2008; Kennedy 2015; Mendia
2022) 1FT L BE UOMRRIZR D L) DI TR RIZIEE S LV,

® [LE® “atleast o ZHLeMMEEIZKT LT, b LeD[=]E L TOBEM{YL, Uy, ..., Unt

DES N EMEAIZFEE (g @ Yy VP, V..V, ThiuE, Felbicsir oL
DO—ALIZF | ORTHEY TH D,

B EARIER T & G e e D H B BE [=] DAY, Ua,y ..., U JOELFRE DE| V) 24T

FL—r DA il = OEME ZEY YT hH,
TFEMEDO A a—FITHALBE A 1 H ZED Y TH,
SFREF O 2 a0 —FICHN L BRE 7 Ihe 1% ZEN ) YT 5,

1 Ky OREICBIT 5 ik
17



® RHMHERR DA

(55) a.
b.

C.

(56)

(57) a.

(58)

o

(SRR

Mary is allowed to have at least 3 cats.

[at least B[An. 4 [Mary has[t, many] cats]]]

max, [ ®3x[#(x) = m A cat(x) A have(Mary, x)]] >scale 3

o xoa—THRERTIZWD, (55h)&[e[=3]ve[=4]V..ve[= ﬁk%ﬁ#@
i OEAII{e[=3], ¢[=4], .., ¢[= ]}@J: INZWEFET D, F£7-, “atleast” N
FIERBHM O R 2 —7 % WD 84, [¢[=3]A®[=4]A..A®[=n]|iTF/ET
iﬁwtb BRI DOEAITINZ D MEN B D, FELOLELX(S56)D/RTHE Y T

o (S6DD FHITIZBEDORMOFHATH D,
Cell([®[=3]v ®[=4] V..V &[=n]])
[#[=3]ve[=4]Vv..ve[=n]]
Alt([®[=3]ve[=4]v..ve[=n]]) = { 0#&Lﬂ=ﬂwuﬂ=d,}
[®#[=3]A®[=4]A..A&[=n]]

IE = {[®[=3] A ®[=4]A..A ®[=n]]}

1= {[e[=3]ve[=4]V..ve[=n]}

IG = {&[= 3], ®[=4],.., ®[=n]}

Cell([®#[=3]v ®[=4]V..ve[=n]]) &= &y

Believe([®#[=3] v ¢[=4]V ..V ¢[=n]])

A%Mwmqq=ﬂA0pﬂA A ¢[=n1]])

A lg(e[=3DAIg(e[=4D A ..Alg(®[=n])

EMBHFMBICB T 2 RN OFAD DI FEFMHOL A LIFEAEFR LTS S,

ME—DiEN T, [m[=3]Am[=4]A..Am[=n]|iTF/ETH D70, BT D AR
TN E VWD HTH D, DOFERIZG)DRTEY TH D,

Mary is required to have at least 3 cats.
[at least 3[7\n. m [Mary has[t, many] cats]]]

maxy, [m3Ix[#(x) = m A cat(x) A have(Mary, x)]] =scale 3
Cell([l[= 3] va [= 4] V..V .[: Il]]) Quality

Believe([m[=3] v m[=4]V ..V m[=n]])
Alg(m[=3DAIg(m[=4]D) A ...Alg(m[=n])
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® HHEIR (free choice) DFHiir
(59) a. Mary is allowed to have at least 3 cats.
b. & [at least 3[7\n. [Mary has[t, many] cats]]]
c. O[maxm[flx[#(x) = m A cat(x) A have(Mary, X)]] >scale 3]
0 Xa—7HRAEIRTWD, (59b)% &[>3 LELT D, FIEFEEEFAD “at least” D
Aa—TEWDEE, ®[[=31A[= 4 A LA [=0]|IEFETH D, FFEILOLELIL(60)
DORTIEY TH D, (600D FTRREIZAEDHEBIROFEATH D, ZDHAIC LN

X, Mary (X3 IEDOR %> TRV, HD, 4Loxazfio TRV, HD, nlk
Do TRV (cf RHOFATHES [Ho) Tk, EBSTHD),

(60) a. Cell(®[=3])
b. Alt(e[>3]) = {e®[= 3], ¢[=3], ¢[=4],.., ¢[=n]}
c. I[E=0
d. II={e[=3],e[=3],¢[=4].. ¢[=n]}
e. IG=0
f.

Cell(®[=3]) © ¢[=>3]A ¢[=3]A®[=4]A..A®[=n]

® (#EY (authoritative) i
(61) a. Mary is required to have at least 3 cats.
b. m [at least 3[7\n. [Mary has[t, many] cats]]]

c. m [maxm[ax[#(x) = m A cat(x) A have(Mary, X)]] >scale 3]
® [FAlERIZ, (61b)Z m[=3]L KT 5, FrELDOEFERIX(62)DRTHY Th D,

62) a. Cell(m[>3])

b. Alt(m[=3]) ={m[=3],m[= 3], m[=4],.., m[=n]}
c. [E={m[=3],m[=4],..,m[=n]}

d II={m[=3]}

e. IG=¢

f.

Cell(m[=3])) © m[=3]A-m[=3]A—-m[=4]A..A=m[=n]

® (620 &\ ) FERITHERIFE S (m[>3]A®[=3]A®[=4]A..A®[=1n]) ITXLTLY
RBERNEWVIRIFEEETH D, HRED KA A %{0,1,2,3,4} L IRET D54,
(>3] Aam[=3] A -m[=4]|DOFERITEFRELICe[=3] A ®[=4]2FET 5, L2vL,
KA A %{0,1,2,3,4,5} L RET L, [=3Vv=4] A ®[=4V=75] A [=3Vv= 5|2
GEEINDZ LI, &[=3]Ae[=4]Ae[=5]TiEA\,
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Alexandropoulou et al. 2015 D 3EER|Z, m[> 3)Icx LT, €[=3]~OHFmITL D I F
N5z L aEHE LTS (Alexandropoulou etal. 2015 O FEERIT 2FARFA T2 <, &FF

BT ETARLTWD, 27, ZHOOHE FOmBMEEIIFR L THD), ZOER
FERITREHE YA — T 2RI GERSFHILe[=3]A &[> 3052 T3
%, ZiU% Biiring 2008 O L1 HEERIEEA TH D),

o L2L, ZOMmIFE L < EDKE (Maxim of quantity) D ENLFRI T 5,
m[>3)IZK LT, b Le[=3]M0 iz, eI Ebm[>4]%
fEHIRETHD, LT, FEFHOBEM{e[=3], ¢[=4],.., ¢[=n]}zH 1
X, BELOLH T e[=3]A[=4]A .. AS[=n]ZEXHT, Z O RIIHER

Gt TH D,

AEHERR D 3T & RIARIS, AL & REBO T DEBRIFAITRR D, L)

RITEFEEIZET 2 (o= 3]/\0[_ 41N ..A®[=n] vs. ¢[=3]A&[>3]), 7272, =D
FHOFENTHGEMRICEDLL LD TH D, FEMiTE 2 2 I,
NG EE [Fi) i
B [ [=3]1v[=4]V..v[=n1] [=3]Vv[>3] O
AHN Ig[=3] Alg[=4] A ..Alg[=n] Ig[= 3] Alg[> 3] X
Bk | ¢[=3]ve[=4]V..ve[=n] o[=3]Vve[>3] O
atleast @3 nn | 1g#[=3]AIg@[=4]A..Algé[=n] Igé[=3]AIg[>3] X
eat least 3 %‘”ﬂ%ﬁﬁ% ¢[[=3]v[=4]V..v[=n]] *[[=3]Vv[>3]] O
HH®IN | ¢[=3]A ¢[=4]A...A ¢[=1] o[=3]A&[>3] X
B | m[=3]ve[=4]v..va[=n] m[=3]vam[>3] X
atleast @3 | 1gm[=3] Algm[= 4]A .. Algm[=n] lgm[=3]Algm[>3] X
wat least 3 B | m[[=3]v[=4]V = n]] m([[=3]Vv[>3]] O
FERH | ®[=3]A ®[=4] A ..A ®[=n] o[=3]A&[>3] X
#2: THIOENZIBIT S —EER

Aloni & van Ormondt 2021 D% F i

(ZF 1T D IEER) 2t o A= ke oD ] R

AT

(63a) &\ O RFRFREGRERFE OB E W5, I ERRIERG N AW A 32— T LA Fa BRI

AUF(O3b)D7RT Y Th %, FHERIA L XKHIT 57280, EFR®
&, (63b)i%(63c) & [FMEToH 5, Aloni & van Ormondt 2021 O EEFG Ti, (63¢)
12(63d) &\ D FJEDFHEAZFFDOZ &N

J%E:.u

(63) a.

Mary must have at least 3 cats.

b. [at least 3[)m. o[Mary has[t, many] cats]]]

THESHhD,

BH & 28

Sakam b tH 2 0 & RFLT Do,

Z, THUTERIAER TS 5,

c. [Mary must have exactly 3 cats] V [Mary must have more than 3 cats].

d. [Mary must have exactly 3 cats] A
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[Mary must have more than 3 cats].



(64)

(65)

(66)

67) a.

e o o e

o a0 o w

Aloni & van Ormondt 2021 D424 L7-#5a  (Bfb S Av7z Mk MR BB~ — X DR FH
P (Quantified Bilateral State-based Modal Logic) ) 1%, Aloni2022 O gs (MAIMED IR
HE— 2 OFRMHFREL (BSML)) O —FEREEFREEA~DILIE Toh 5, (63) &\ 5 IR
OREIL, fMEONEEE & MR CTH D728, HH L, Aloni2022 ORR%E T
T %, BERIEROBEGRARZLLTO L DIZEAT D,

M,sEq@ iff Ywes:V(w,@)=1
M,sE@Vy iff Itt:tut =sandM,t E@and M,t' E Y
MsE@AY iff M,skE@andM,s £y
M,s EoOg iff Vwes:MR[w]E@

M,s ENE iff s#0
[e]" = @ANE
[evy]* = ([e]"VI[W]")ANE
[end]* = ([@]" A[W]")ANE
[oe]* = o[e]* ANE

State-basedness : 7 7 7 A R[RE/R AIREH LI XEEE O IEACIRAEIZZE LU,
R is state-based in (M, s) iff forall w € s:R[w]=s

Ak R D7 7 2 A RTREME D BAFRRILH I State-basedness Td %,
{E'H I, “Mary must have exactly 3 cats” %O,
“Mary must have more than 3 cats” ZoOy & 35,

[oe voult Eop Aog

M,s E [Oe Vv oy]t

M,s = [O@]* v[oy]T ands # @

M,s E [O@]* v [oy]tiffatt:tut’ =sand M, t E [O@]" and M, t' E [Ooy]*

M, t = Op M, t' E Oy

vt t' € s:R[t] = R[t'] =s state-basedness
M,s E O@ M,s = Oy

M,s EOp AOY

6D AT DT & 91T, Aloni & van Ormondt 2021 K OY Aloni 2022 D{AR Tli, (63a)
D3I (“Mary must have at least3 cats”) (%, (63d)& V9 FJEDFHA (“[Mary musthave
exactly 3 cats] A [Mary must have more than 3 cats]”) (ZHIIR SV D, T DOFiA TR
HERRTH D, ZORMEEZRET D HEO—DI1L, & EAREM 3588 O A 22—
TEWDZENTERW, EWIHIHELRITHZ L THD (seealso Geurts & Nouwen
2007), L LIEIREIZ, Z40H(63a)DUIARHDFEAEFFLGR N L2 BT 5,
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