Conference: NELS50 @ MIT, October 25, 2019

Presenter: Teodora Mihoc, Harvard University (tmihoc @fas.harvard.edu)

Talk: Ignorance and anti-negativity in the grammar: or/some NPsg and modified numerals
This document: Handout to accompany slides

1 or/some NPgg

1.1 Truth conditions and alternatives

(D) Jocalleda,bor...

a. dze€{ab,...}[C(],2)] (assertion)
b. {3z e D'[C(j,x)] | D' C {a,b,...}} (DA)
c. {vze{ab, .. }C( )]} (0A)
d. {VzeD|C(jz)]|D c{ab,...}} (DoA)
2) Jo called some student.
a. Jz € [student][C(j, z)] (assertion)
b. {3z e D'[C(j,z)] | D' C [student]} (DA)
c. {Vz € [student] [C(j,z )]} (cA)
d. {Vx e D'[C(j,x)] | D' C [student]} (DoA)
» examples
3 Jo called Alice or Bob / some studentyajice, Bob} -
a. dzr € {a,b}[C(j, )] (assertion; abbr. a \V b)
b.  Jz € {a}[C(j,2)] (singleton DA; abbr. a)
Jz € {b}[C(j, x)] (singleton DA; abbr. b)
c. Vze{a,b}[C(j,x)] (cA; abbr. a A b)
)] Jo called Alice, Bob, or Cindy / some studentyajice, Bob, Cindy} -
a.  Jz € {a,b,c}C(j,2)] (assertion; abbr. a V bV ¢)
b. Jz € {a}[C(j,2)] (singleton DA; abbr. a)
Jz € {b}[C(j, x)] (singleton DA; abbr. b)
Jz € {c}[C(j, )] (singleton DA; abbr. c)
Jz € {a,b}[C(j, x)] (doubleton DA; abbr. a V b)
Jz € {a,c}[C(j, x)] (doubleton DA; abbr. a V ¢)
Jz € {b, c}[C(j, x)] (doubleton DA; abbr. b V ¢)
c. Vze{a,b c}[C(],)] (cA;abbr. a AbAc)
d. Vz e {a,b}[C(j, )] (doubleton Do A; abbr. a A b)
Vz € {a,c}[C(j,7)] (doubleton Do A; abbr. a A c¢)
V€ {b, c}[C(j, x)] (doubleton Do A; abbr. b A c)

1.2 Exhaustification

* Syntactically:

(&) Opa(Jo called Alice or|_, ,p) Bob/some|_, . pj student.)

(6) Oga(Jo called Alice OI' {4, D] Bob / Some[, _p] student.)
* Semantically:
M [0c®)]* = [p]*" A Vg € [pI° [[a]*" — M’ [p]”* C g

E.g.,



8)  Opa(aVb)=(aVb)A-ah-b =1 (G-trivial)
9)  Oga(aVd)=(aVb)A-(aAb) (~ not and/every)

* or/some NPsg are exhaustified relative to pre-exhaustified DA, ExhDA:
(10)  [p]®*™* ={0(q) : g € [p]™*}; e.., (a v b)EPA = {Oa, OB}

* Pre-exhaustification done relative to DA of the same size. E.g., for prejacent (a VbV ¢), Oa = a A —b;
O(aVb)=(aVb)A=(aVe)ANa(bVec).
* orlsome NPgs¢ are by default exhaustified relative to both ExhDA and o A; simplest version: Opxhpa-+oA-

1.3 Capturing ignorance

(1n Jo called Alice or Bob / some student.
Okgxhpatoala V b)

a. (aVb)A (prejacent)
b. = Oa A— Ob A (ExhDA-implicatures)
<~ =~
a/A—b bA—a
——
a—b b—a
c. —(and) (o A-implicature)
=1 (G-trivial)

(12) Jo may call Alice or Bob / some student.

Okxhpa+0a(Q(a V b))
a. OlaVvbA

b, —0(0a) A—O(Ob) A
S—— S~——
Qan—0Ob ObA=Oa

—_—— ——

Ca—Ob Ob—0a
c. —O(aNb)
=0(aVb)ANGaNObA-O(aND) (Free Choice)

(13) Jo must call Alice or Bob / some student.
Okxhpatoa((a V b))
a. O(aVvbA

b. —0(Oa) A—0O(0Ob) A
N —r N
OaA-0b ObA-Oa

N——

Da—0b Ob—0a
c. —O(aAb)

=[0(a VvV b) A =Oa A =ObA=O(a A b) (Free Choice)

O(aVb)AGandb
(14) Jo called Alice or Bob / some student.
Ogxhpa+oa(Cs(a V b))
a. Llg (a vV b)/\

b. - O(Dga) A= O(ng) A
N—— N——
JS(L/\—!st \_fgb/\—!uga

Jga%Usb Usb—)Uga
C. ﬁDS(CL VAN b)
=[ls(aVb) A=lsa A =sb A=s(a A D) (epistemic Free Choice = ignorance)

Ls(aVb)AOsanOsb
(15)  Ogusgpatoalls(aVbVe)
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(MI)

(M2)

(M3)

(M4)

(16)

(M4)

(M2)

(M3)

M4)

a. Ls(aVvbVe)A

b. - Ollsa A= OlIsb A= Ollsc A
S—~— S—~— S~—~—
Csan—lsbA=sc CsbA=Llsan—=lse Csen=llsan—=lsb

’_‘ga—ﬂigb\/’_‘gc [sb—llsaViise [se—llsaVviish
c. —lls(anbAc)
total ignorance / ‘no winner’:
=Lsa A =Llsb A =[sc v
partial ignorance with positive certainty / ‘one winner’:
usa/\ —d_]g/Ug—\b/\ ﬁUS/US_\C X
(Suppose [ Isa. Then, if =[Jsb is true and —[Jsc is true, the second and the third implication can
be true, but the first one cannot.)

partial ignorance with negative certainty / ‘one loser’:

Lg—a A =llsb A =lsce v
no ignorance / ‘all winners’:
[sa A Llsb A Llge XV

(Clash with the o A-implicature. Possible if it is suspended.)

OExhNonSgDA+oAls(a V bV ¢)
a. Ls(aVvbVe)A

b. - Olls(a V b) A= Ols(a Ve) A= Ols(bVe) A
—_——— —_——— —_————
Ls(aVvb)A=Lls(aVe)A=Ls(bVe) Ls(ave)A=Ls(aVvb)A-LIs(bVe) Lls(bve)A=Lls(avb)A—-Lls(aVe)
Ls(avb)—Lls(ave)VvLis(bVe) Hs(ave)—Lls(avb)vLs(bVe) Ls(bve)—Lls(avb)vils(ave)

c. —lls(anbd)A=ls(ane)AN=LIs(bAc)AN=s(aANbAc)

total ignorance / ‘no winner’:

=lsa A =Lsb A =lse v
partial ignorance with positive certainty / ‘one winner’:

[lsa A ﬁDg/Dg—\b/\ ﬁDS/DS—'C Ve
partial ignorance with negative certainty /‘one loser’:

[lg—a A =llsb A =lsc X

(Consider, for example, the third implication. Suppose [ Is—a is true. Then, if —[Isb A =[sc
is also true, the whole consequent is false. This means that the implication can be true iff the
antecedent [ s (bV ¢) is also false. But this would contradict [ls(aVbVc)Alls—a = Ls(bVe).)

no ignorance / ‘all winners’:
Dsa/\ng/\Dgc X//
(Clash with the o A-implicatures. Possible if they are suspended.)

* Assumption: To accommodate context, some NPsg, but not or, can prune its DA-set to just SgDA or
just NonSgDA. (To accommodate context, they can both also prune their cA.)

1.4 Capturing polarity sensitivity

amn

Jo didn’t call Alice or Bob / some studenty ajice, Bob} -
OExhpa+oa(—(a V b))

a. —(aVb)
b - 0(—a) A= O(-b)
~—— ~——
—aA——b, =—aAb —bA——a, =—bAa

already excluded by the prejacent already excluded by the prejacent
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c. = (—\ (a A b))
—_——
already entailed by the prejacent

* Assumption: For presuppositional prejacents, O looks at the presupposition-enriched content (con-
junction of assertive and presuppositional content) of the prejacent and of the alternatives. Then:

(18)  If Jo called Alice or Bob / some studentajice, Bob}» She won.
Everyone who called Alice or Bob / some studentyajice, Bob} WON.
ORxhpasoa0[(a V b), — W]

a. Vol[(a V b)y, = Wy] A Ju[(aV b),] A
b. - O(Vvlay, — Wy] A Fvlay)) A= O(Vulby, — Wy] A Jv[by])
(Fo[av—sWol ATv[as] ) An(Vobo— Wo AT0[bo])  (Folbu—s Wo AT[bu]) A(Volas— W ATv[an])
(Vo[aw— W] ATv[aw])— (Yo by — W ]ATu[by]) (Volbo— W ]AT0[bo]) = (Volaw— W] ABv[as])
c. =(Yo[(a A b) — Wy A Jul(a Ab)y, — W,
M1)  (a) AJv]ay,] A Fvlby] (cf. Opxhpa+o0a(O(a V b)), Free Choice)
M2)  (a) A=Fv[ay] A =C1Fv[by] (cf. Ogxhpa+oa(Cls(a V b)), Free Choice)

* Assumption: some NPgsg, but not or, requires that Ogx,pa must lead to a properly stronger meaning.

2 BNs/CMNs/SMNs

2.1 Truth conditions and alternatives (for CMNs/SMN:ss, see tree on p. 8)
19) n people quit.

a. Jz[|z] =n A P(x) A Q(z)] (assertion)
b. _ (no DA)
C. {3z[|z| = m A P(z) ANQ(x)] | m € S} (cA)
d. — (no Do A b/c no DA)
(20) [much] = An.A\d.d <n (21 [little] = An.Ad.d>n

e.g., [much] (3) = Ad.d <3 e.g., [little] (3) = Ad.d >3

(22) More/less than n people quit.

a. max(Ad. 3z[|z| = d A P(z) A Q(x)]) € [much/little] (n) (assertion)
b {max(Ad.3z[|z| = d A P(z) N Q(x)]) € D' | D' C [much/little] (n)} (DA)
c. {max(\d.3z[|z| = d A P(x) A Q(z)]) € [much/little] (m) | m € S} (cA)
d. — (no Do A b/c impossible or identical to existing o A)

(23) At most/least n people quit.

a. max(Ad. 3z[|z| = d A P(z) A Q(x)]) € [much/little] (n) (assertion)
b. {max(Ad.3z[|z| = d A P(z) N Q(x)]) € D' | D' C [much/little] (n)} (DA)
c. {max(\d.3z[|z| = d A P(x) A Q(z)]) € [much/little] (m) | m € S} (cA)
d.

— (no Do A b/c impossible or identical to existing o A)

» examples
(24) Three people quit.

a. Jz[|z] =3 A P(z) A Q(z)] (assertion; abbr. 3V 4V ...)
b. _ (no DA)
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Jallz| = 2 A P(x) A Q)] (0A: abbr. 2V 3V ...
Jzf|z| =4 A P(z) A Q(z)] (cAjabbr. 4V5V...)

(25) Less than two people quit. / At most one person quit.

a. max € [little] (2)/ [much] (1) (assertion; abbr. 0\ 1)
0.1}

b. max € {0} (singleton DA; abbr. 0)

max € {1} (singleton DA; abbr. 1)

c. max € [little] (1)/ [much] (0) (cA; abbr. 0)

{0}

max € [little] (3)/ [much] (2) (cA;abbr. 0V 1V2)

{0,1,2}

(26) Less than three people quit. / At most two people quit.

a. max € [little] (3)/ [much] (2) (assertion; abbr. 0V 1V 2)
{07172}

b. max € {0} (singleton DA; abbr. 0)
max € {1} (singleton DA; abbr. 1)
max € {2} (singleton DA; abbr. 2)
max € {0, 1} (doubleton DA; abbr. 0V 1)
max € {0,2} (doubleton DA; abbr. 0V 2)
max € {1,2} (doubleton DA; abbr. 1V 2)

c. max € [little] (1)/ [much] (0) (cA; abbr. 0)

{0}
max € [little] (2)/ [much] (1) (0A;abbr. 0V 1)
{0,1}
max € [little] (4)/ [much] (3) (cAjabbr. 0V 1V2V3)
0,123}

2.2 Exhaustification

Same as for or/some NPgg.

2.3 Scalar implicatures — reasons to rehabilitate them

* Conceptual generality: or/some NPsg/CMNs/SMNs all entail one bound, o A-implicate another.
* Empirical predictions generally good, and in some cases unique to this approach (indirect o A-implicatures).
* Once we dig deeper, the problematic cases in fact never even arise (see (33) and (36) below).

2.4 Capturing ignorance

27 Jo called less than two people / at most one person.
OExhpA+0a(0 V' 1)

a. (OVI)A (prejacent)
b. A= 00 A= O1 A (ExhDA-implicatures)
~~ —~~
0A—1 1A=0
~——
0—1 1—0
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(28)

(29)

(30)

(€29)

M1)

M2)

(M3)

(M4)

c. 0 (o A-implicatures)
=1 (G-trivial)
Jo may call less than two people / at most one person.
OExhpA+0A (O(0 V 1))
a. O(0VI1A
b. —=0(00) A=0O(O1) A

~—— ~——

OOA—O1L O1A-00

N——

G0—01 O1—00
c. =00

=00V I1)AO0AQLA=HH (after default o A-pruning (see end of section), Free Choice)
(Other exhaustification parses, e.g., Oy Opxhpa+oa (@ V b), can also yield stronger results.)
Jo must call less than two people / at most one person.
Okxhpa+0a(O(0V 1))
a. OOVI)A
b. —-0(00) A= 0O(O1) A

S—— SN——

0oA—01 O1A—00

N N——

00—01 O1—00
c. -0

=00V 1)A-=00A-0O1A=00 (Free Choice)

O(0V1)AQOADL

Jo called less than two people / at most one person.
Okxtpa+oa(Ls(0V 1))
a. [ls(0OV 1A
b. - O(Dso) A O(Dsl) A
~—— ~——

[Is0A=[g1 [IsIA=[50

[1s0—[Js1 [s1—0s0
C. ﬁDsO

=[s(0V 1) A=lIs0 A =g A=Is0 (epistemic Free Choice = ignorance)

s (0V1)AQOAOT

OExhsgbA+oal s(0V 1V 2)

a  Os(0V1V2)A

b. - OLls0 A= Olls1 A Olls2 A
——

—— ~——
LsOA=LsIA=Ls2 LsIA=Ls0A=s 1 Ls2A=0s0A=0s1
’_‘goﬁrglvig2 7S14)—‘30\/’_‘32 HSQ*)HQO\/rgl

c. —LlsOA=llg (O V 1)

total ignorance / ‘no winner’:
L0 A =g A =2 Ve

partial ignorance with positive certainty / ‘one winner’:

Os0 A =EsA0s =1 A =Hs g2 X

(The first implication would end up false.)

partial ignorance with negative certainty / ‘one loser’:

[Jg=0 A =T A —g2 XV
(For [Js—2, in conjunction with the prejacent, clash with the o A-implicature —[s(0 V 1), pos-
sible if it is suspended.)

no ignorance / ‘all winners’:
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(32)

M1)

M2)

(M3)

(M4)

[IsO A Llg1 A Llg2 X
(Impossible because of the nature of the domain.)

OEthonSgDA+crADS(O V1v 2)
a. [s(0V1V2)A

b. - O s(0V 1) A= 05(0V 2) A= Ol s(1V 2) A
N——— N————’ N———
s (0v1) A= (0v2)A=Ls(1v2) Ls(0v2)A=Ls(0v1)A=Ls(1v2) s (1v2)A=Ls(0v1)A=Ls(0v2)
s(0v1)—Lls(0v2)vils(1v2) Ls(ov2)—Lls(0v1)vils(1v2) s(1v2)—Lls(0v1)vils(ov2)

c. —LIsOA Ll (O V 1)

total ignorance / ‘no winner’:
=Ls0 A =T A =[g2 v

partial ignorance with positive certainty / ‘one winner’:

Cs0 A =HsA g1 A=A Tg—2 X/

(Clash with the o A-implicature —[ 50, possible if it suspended.)

partial ignorance with negative certainty / ‘one loser’:

[lg=0 A =gl A =2 X
(Consider the third implication. Suppose [Is—0 is true. If —[Js1 A —[ls2 is true also, then
the whole consequent is false, so for the implication to be true, the antecedent [ Is(1 V 2) must
be false. But this would contradict the conjunction of the prejacent [I5(0 v 1 V 2) with our
assumption [ls—0, which entails [s(1V 2).)

no ignorance / ‘all winners’:
LIsOALls1 ALlg2 X
(Impossible because of the nature of the domain.)

* Assumption: To accommodate context, CMNs, but not SMNs, can prune their DA-set to just SgDA
or just NonSgDA. (To accommodate context or to avoid clash with ExhDA, they can both also prune
their cA.)

‘Exactly’ scalar implicature is never in fact generated

(33)

Jo called less than three people / at most two people. ~ ‘exactly 2’
Opxhpa ((sOqa (0 V 1V 2))

a. DsOUA(O vV1v 2)/\
b. =050 A =051 A =052 A =015 (0 V 1) A =OLJs(1 Vv 2) A =05 (0 V 2)

= (a) A (b) (L resolved by default o A-pruning)
~~ —~—

75((0V1\/2)/\—\(0\/1)) =LsOA-sIA-g2

=[s2

€

2.5 Capturing polarity sensitivity

(34)

Jo didn’t call less than two / at most one people.
OExhpA+oa(—(0V 1))

a. —=(0Vv1)
b - 0(-0) A 0(-1)
—— ——
—0A——1, =—0A1 —1A==0, =—1A0

already excluded by the prejacent already excluded by the prejacent
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c. = (=(0v1iv2)
A e

not entailed by the prejacent

ov1v2
* Assumption: O looks at presupposition-enriched prejacent and alternatives. Then:
35) If Jo called less than two / at most one people he won.

Everyone who called less than two / at most one people won.
ORxnparoa70[(0V 1)y — W]

a. Vo[(0V 1)y — W] ATv[(0V 1),] A
b. - O(Yv[0, — W] A Fv[0,]) A= O(Yv[l, — W] A Fu[1,])
(V[0 =W ATV[0, ) A= (Vo[ly =W ATo[L])  (Vo[lo—We]ATv[Le]) A= (Vo 00— W] AT0[0,])
(Vo[0u =W ]AT0[0,]) = (Vo[ Lu— W] ATv[14]) (Fo[Ly— Wiy ATo[Lo])— (V0 [0, — W] AT0[0,])
c. S(Vo[(0OV1IV2)y, = Wy AF[OV1V2), > W]

* Assumption: SMNs, but not CMNs, require that Ogxnpa must lead to a properly stronger meaning.

‘Exactly’ scalar implicature is never in fact generated

* The oA of, e.g., 3 under negation are not just {...,—2,—4,... } butalso {...,2,4,...}. Negating all

the non-entailed oA leads to L. With last resort insertion of [ g, it leads to ignorance.

(36)  Jodidn’t call three / more than two / # at least three people. ~ ‘exactly 2’

Opallsm(3V4V...)
a. [sm(BVv4v...)A

b. —ls=(2V...)A=Ls=(1V...)A... (traditional o A)
c. —Lls(2Vv... )A-ls(Iv...)A... (new oA, obtained by deleting —)

‘In all the worlds compatible with what the speaker believes the relevant number is not three or

more but the speaker is not sure which one of the remaining numbers (0 or 1 or 2) it is.’

[More/less than three / at most/least three people quit]
= 1 iff max(A\d.3z[|z| = d A people(x) A quit(z)]) € [much/little] (3)/ [much/little] (3)

ModP

/\ I,Ad  3z[lz| = d A people(z) A quit(z)]
NumeralP
three /\
/\ .

DP VP
[comp]/[at-sup] much/little AQ . 3z[|z| = d A people(z) A Q(z)] quit
Mdaty - Ana-ADapy - Ang.Adg.d</>n /\
max(Ad. D(d)) € f(n)/f(n)
NumP

Az . |z| = d A people(z

AP. Q. EI:c[P(x YAQ(z /\

ModP
t1,d )\n.)\x.|x| = n/\people(x)
Num NP
[count] people
AP . An. Xz |z| = n A *P(z)]

Figure 1: The syntax and semantics of CMNs and SMNs.
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