SSem (Bittner) Top 4: Encapsulated quantification across domains Fall 2007

Encapsulated quantification:
Stone 1997, 1999

1. DATA & BASIC IDEAS

o Referential parallels

Deictic reference

(1) She,, left me. nominal (Partee 1973)
[uttered by a man sitting alone with his head in his hands]

(2) My neighbours would,,, kill me. modal (Stone 1997)

[looking at a high-end stereo in an electronics store]

Anaphoric reference within a clause
(3") Pedro owns a** [donkey],, nominal
(4" I must,”" [buy a car],, modal (Stone 1997)

Anaphoric reference in discourse
(3) Pedro"' owns a** donkey. He,, beats it,,. nominal
(4) I must,”" buy a car. But I can’t modal (Stone 1997)

w, wl*

Anaphoric reference in conditionals
(5) If.,*" a“' man commits a murder, weak rdg. only!
he,1 should, ,,"* go to prison.

, wl

Nominal anaphora across modalities (Stone 1999)
(6) If.,”" thereare bears in this area, a** bear might,, "> come by.
But he,, wouldn’t,, ., hurt you. I have, a* gun.

If,, ., the,, bear attacked you, I would,, ,s"° use it,; to shoot him,,.
e Stone’s (1997, 1999) theory

Adapting and extending Muskens (1995), Stone (1997, 1999) proposes:

(a) parallel analysis of nominal and modal reference in terms of drefs for individual concepts
(type swe) and modal concepts (type sw(wt)).

(b) nouns and verbs relate their nominal arguments to a modal domain (encapsulated quant. Yw)

(c) modals (may, would, etc) do not quantify over worlds; instead they relate modal drefs.

(d) representation of reality:
“Assume that the initial environment i assigns a value to o corresponding to the information
implicitly available to the participants in the conversation, which we can represent by a
proposition or set of worlds E. Formally, then, for each world w € E, w(i, w) = E, and for any
other world w(i, w) is empty.” (Stone 1999:20)

, W5

NOTATION:

a* for the speaker (type e) u, for nominal drefs (type swe)
p* for E of Stone 1999:20 (type wi) u = M. (Aw.a*)

M for modal base functions (type w(wt)) w, for modal drefs (type sw(wt))
w<,w” =W s, w'Aw's, w) o = M. (Aw € p*E. p¥*)
min., p = {w'Ep|l Aw” Epw” <, w')} Dom M = {wlMw # J}

wep.f, ={w, f)ywEptU{w,I):we&p} RanM := {w'lIww' € Mw)}
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2. DEICTIC REFERENCE

ey
(1%

iff
iff

She left me.

Start-up

Iq

Aw. a*

Aw € p*. p*

Accommodate presupposition of she,
I

Aw. a*

Aw € p*. p*

. a,

Sheu1

[female {u,}1i,i,

Vw € Ran wi,(female, (u,i,w))
Vw € p*(female,(u,i,w))

[In every p*-world, q, is female.]

Fall 2007

a la Bittner 2007

The past tense left further adds the presupposition that a, used to be with Bill, but this cannot be
represented in this tenseless system.

(1)

iff

left, me.

[leave {u,, u}li,i,

VYw € p*(leave, (a,, a*))

[In every p*-world, a,-female leaves the speaker a*.]
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(2) My neighbours would kill me.
[uttered while looking at high-end stereo, c, in electronics store]

(2% Start-up

I
u Aw. a*
u, Aw.c

o  Aw € p*. p*

(2") Accommodate presup. of would,, ;% by pragmatic inference (pfb = play for full blast)
max, " ([buy,, {u, u,}, pfb,{u, u,}1)igi,

iff  i[w: w,]i, A Dom w,i, = p* A Vw € p*(w,i,w = {w’'l buy, (a*, c) A pfb, (a*, c)})
L

u Aw. a*

u, Aw.c

o  Aw E p*. p*

®w, AweEp* B s.t. *B:={w’l buy, (a*, c) A pfb (a*, c)}

(2*) My neighbours
[w,: w,l neighbours.of,,{u,, u}lii,
iff  i[o: u,]i, A Dom u,i, = B A Yw € B(neighbours.of, (u,i,w, ui,w))

2
u (a*)°
u, Aw.c
u, MEB.b, s.t. *VYw &€ B(neighbours.of (b, a*)

o  Aw € p*. p*
®w, AweEp* B s.t. *B:={w’l buy, (a*, c) A pfb (a*, c)}

(2% would,, ,,** kil me.

o ol
Notation: ‘<’ for ranking by similarity to w, ‘<;” for ranking a*’s expectations in w
([remote<;(w, w,)];
max, ([0, C oy, kill ,{u,, u}]); [nece(w1, 02)])i,i;

iff  Vw € p*((min<, ,, p*) N B=0O)

i[w: m2]is A Dom wyi3 = p* A Yw € p*(waisw = {w' € B| kill,, {by, a*)})
A Yw € p*((min< ,, B) C K)

2
u (a*)°
u, Aw.c
u, MEB.b, s.t. *VYw &€ B(neighbours.of (b, a*)

o  Aw € p*. p*
®w, AweEp* B s.t. *B :={w’l buy, (a*, c) A pfb (a*, c)}
* VYw € p*((minx, ,, p*) N B # O)
0w, Mwep* K s.t. *K:={w' €BIkill (b,,a*)}
* Yw € p*((min-,, B) C K)
[For every p*-world w, the most <, ,-likely p*-worlds are not B-worlds, and in every
w-closest B-world w’, where the speaker a* buys the stereo ¢ and plays it for full blast,
he is killed by his w”-neighbours b,,.]
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3. ANAPHORIC REFERENCE

(3) Pedro owns a donkey. He beats it. nominal anaphora
(3% Start-up
Iy
u Aw. a*
o  Aw E p*. p*
(3") Pedro

[w: u1| uy = Pedro, male,{u, } Jioi

iff  do[w: u1]iy A Dom ujiy = p* A Yw € p*(uiiyw = pedro n male,, uyiyw)
I

u Aw. a*

u, Aw € p* pedro s.t. ¥Yw € p*(male, pedro)
o  Aw € p*. p*

(3% owns
[w: us| own,, {uy, uz} iriz

iff  i[w: ua]iz A Dom uaiy = p* A Yw € p*(own,(pedro, uzirw))
)

u Aw. a*

u, Aw € p* pedro s.t. Yw € p*(male, pedro)

u, AweEp*. b, s.t. VYw € p*(own,(pedro, b,))

o  Aw E p*. p*

(3%) adonkey
[donkey ,{uy} izin
iff  Vw € p*(donkey,(b,))
)
u Aw. a*
u, Aw € p* pedro s.t. Yw € p*(male, pedro)
u, AweEp*. b, s.t. VYw € p*(own,(pedro, b,) A donkey, b,)
o  Aw € p*. p*

(3" He beatsiit
[male,{u,}, beat, {ui, us}, us #, uiliziz
iff  Vw € p*(male,(pedro) A beat,(pedro, b,) A b,, # pedro)
)
u Aw. a*
u, Aw € p* pedro s.t. ¥Yw € p*(male, pedro)
u, Aw€e€p*. b, s.t. Yw € p*(own,(pedro, b,) A donkey, b, A beat,(pedro, b,) A b, # pedro)
o  Aw E p*. p*
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(4) I'mustbuyacar. Butl can't.
(4% Start-up
Iy
u Aw. a*
o  Aw E p*. p*
4" [l _buyacar],”!
max, "' ([0 C o]; [w: ui| car,i{u}, buy, {u, u1}])ioi
iff  Jk(io[w: wi]k A k[w: ui]i
A Dom wii; =p* A Yw € p*(wiiiw = {w’' € p*| Iy(car, y A buy,(a*, y)}
A Dom ui; = Ran wyi; A Yw’ € Ran wyii(cary, uiiyw’ A buy(a*, uriyw’))
L
u Aw. a*
u, Mw€EB.c, s.t. *Vw’'€ B(car, c, A buy,(a*, c,))
o  Aw € p*. p*
o, Aw€Ep* B s.t. *B={w’'€ p*l Ay(car, y A buy, (a*,y))}
(42) mustw, ol
Notation: <y’ for ranking by a*’s needs in w
([vivid<z(w, m1)]; [necc<(w, w;)])iii;
iff  Vw € p*((ming,,, p*) N B £ J)
Vw € p*((min<,,, p*) C B)
iff Vwep*( C (min,, ,, p*) C B)
L
u Aw. a*
u, Mw€EB.c, s.t. *Vw’'€ B(car, c, A buy,(a*,c,))
o  Aw € p*. p*
o, Aw€Ep* B s.t. *B={w’'€ p*l Ay(car, y A buy, (a*,y))}
* Vw € p*(J C (min<,, ,p*) € B)
(4% Butlcan't, .
Notation: ‘<;’ for ranking by a*’s expectations in w
([vivid<z(w, m1)]; [not<;(w, w1)])i1i;
iff  Vw Ep*((min<2,wp*) N wiijw# @)
AVw Ep*((minq,wp*) N wiijw= @)
L
u Aw. a*
u, MwEB.c, s.t. *Vw’'€ B(car,, c, A buy, (a*,c,))
o  Aw € p*. p*
®w, AwEp*. B s.t. *B={w’'€ p*l Ay(car, y A buy, (a*,y))}

e Yw € p*(J C (min<, p*) C B)
* VYw € p*((min<, p*) N B =)

Fall 2007

modal anaphora
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4. DONKEY CONDITIONALS: WEAK READING ONLY

(&)
(5")

(59

iff

iff

If a man commits a murder, he should go to prison.

Start-up

Iy

Aw. a*

Aw € p*. p*

If.“! a“! man commits a murder
Notation: mrd = commit a murder

manw]([(D]Z u1| man, {ul}, mrdwl {ul}])ioil

io[w: w1]i1 A Dom wyi; = p* A Yw € p*(wiiiw = {w’| Ix(man,,. x A mrd,, x)}
A Dom uyi; = Ran wii; A Yw € Ran wiy(man,, ujiyw’ A mrd,, ujiyw’)

I

Aw. a*

weM. b, s.t. VYw' & M(man,, b, A mrd, b,)

Aw € p*. p*

weEp* M s.t. M = {w’l Ax(man,, x A mrd, x)}

he,; should,), 1. 2 90 to prison
Notation: gtp = go to prison
‘<3’ for ranking by conformity to the laws of w

([remote<(w, w1)]; presup. test on i
max,"*([w: C w1, gtp o {ui}]); update to i,
[IleCC<3((,l)1, (Dz)])i]iz test ip

Vw € p*((mins ,, p*) N M =)
A Di[m: m2]iz A Dom waiz = p* A Yw € p*(maiaw = {w’' € B| gtpw by })
AVw Ep*((min<3,w M) C (l)zizw)
)
Aw. a*
wmweM.b, st eVw'&M(@man, b, A mrd, b,)
Aw € p*. p*
wep* M s.t. eM={w'l Ax(man,, x A mrd x)}
* VYw € p*((minz;,,, p*) N M = O)
[UNREALISTIC: in the most law-abiding worlds, among the speaker’s
doxastic alternatives p*, there is no murder]
wEp*. P st. *P={w'EMlgwp, b, }
*Vw € p*((min<_ , M) C P
[BAD: in M-worlds w’, with one or more murderers, the laws of w
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5. How 1O SHOOT A HYPOTHETICAL BEAR WITH A REAL GUN

(6a)

(6")

(6"

iff

iff

If there are bears in this area, a bear might come by.

Start-up

Iy

Aw. a*

Aw € p*. p*

If ! there are bears in this area
max, " ([0: u1| bear,{u}, near,i {u1, u}])ioi

io[(,l)I (JJ]]il

A Dom wii; =p* A Yw € p*(wiyw = {w’| Ax(bear,, x A near,. (x, a*))}

A Dom uyi; = Ran wii; A Yw’' € Ran wiij(bear,, uiiyw’ A near, (uiiyw’, a*))
)

Aw. a*

MmEB.b, s.t. Yw' &€ B(bear,, b, A near, b,)

Aw € p*. p*

Aw € p*. B s.t. B={w’l Ax(bear, x A near, (x,a*))}

a"* bear might,, 1. > come by
Notation: ‘<4’ for ranking by a*’s hopes in w, ‘<;” for ranking by a*’s expectations in w

([remote<(w, w;)]; presup. test on i
max, “*([wy C w1]; [wa: ua| bear p{uy}, comen{us}]); update to i
[pOSS<1((,l)1, (Dz)])i]iz test ip

Vw € p*((miny,,, p*) NB=0
A [i[w: m2]iz A Dom waiz = p* A Yw € p*(waiow = {w’' € B| Iy(bear,. y A come,. y)})
A Dom uyi; = Ran wpi; A Yw € Ran waix(bear,, uaixw A come,, uziaw)
AYw Ep*((min<1,w B) N waiow # @)
)
Aw. a*
MmEB.b, s.t. *Vw’'& B(bear, b, A near, b,)
wecC.c, s.t. *Vw’€& C(bear,, c, A come, c,)
Aw € p*. p*
Aw € p*. B s.t. *B={w’l Ax(bear, x A near, (x, a*))}
e Vw € p*((min, , p*) NB=Y
[in w, a* hopes there are no bears nearby]
Aw € p*. C s.t. «C={w’'€ Bl 3y(bear, y A come,, y)}
*Vw € p*((min<; ,, B)NC#J
[in w, a*’s expected B-worlds include some C-worlds.]
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(6b) But he wouldn’t hurt you.

(6")

iff

;3

he,» wouldn't,, .. ,3 hurt you
Notation: ‘<4’ for ranking by a*’s hopes in w,
‘<;” for ranking by a*’s expectations in w

([remote<s(w, m2)]; presup. test on i
max,”([w3 C wy]; [Aurt,z{us, adr{u}}]) update to i
[Il()t<1((,l)2, (D3)])i2i3 test i3

Vw € p*((miny,,, p*) NC=J
A L[w: w3]is A Dom w3i3 = p* A Yw € p*(w3izw = {w' &€ C| hurt,,(c,, adr a*)})
AVw Ep*((min<1,w C) N w3izw = @)
I
Aw. a*
mEB. b, s.t. *Vw’'& B(bear, b, A near, b,)
wecC.c, s.t. *Vw’€& C(bear,, c, A come,. c,)
Aw € p*. p*
Aw € p*. B s.t. *B={w’l Ax(bear, x A near, (x, a*))}
e Vw € p*((min, , p*) NB=9Y
[in w, a* hopes there are no bears nearby]
Aw € p*. C s.t. «C={w’'€ Bl 3y(bear, y A come,, y)}
*Vw € p*((min<;, ,, BN C#J
[in w, a*’s expected B-worlds include some C-worlds.]
*Vw € p*((min<y, ,, BN C=Y
[in w, a*’s hoped for B-worlds do not include any C-worlds.]
wep* H s.t. *H={w’€Cl hurt (c,, adr a*)}
*Vw € p*((min<;,,, ) NH=Y
[in w, a*’s expected C-worlds do not include any H-worlds.]



SSem (Bittner) Top 4: Encapsulated quantification across domains Fall 2007

(6¢) I(do) have a gun.

(6% [l _have a* gun],**
max, " ([0w4: us| gun a{us}, have 4 {u, us}]))isis

iff  i3[w: w4]is A Dom wais = p* A Yw € p*(waigw = {w’| y(gun,. y A have,(a*, y))})
A Dom 3is = Ran wais A VW' € Ran wais(gun,, usisw’ A have,(a*, uzisw’))

Iy
u Aw. a*
u, MwEB.b, s.t. *Vw’'& B(bear, b, A near, b,)
u, awecl.c, s.t. *Vw’€& C(bear,, c, A come, c,)

u, wmweaG.d, s.t. *Vw’ € G(gun, d, A have (a*,d,))

o  Aw € p*. p*

®w, AweEp* B s.t. *B={w’l Ax(bear, x A near, (x, a*))}
e Vw € p*((min, , p*) NB=Y

w, Awmwep* C s.t. «C={w’€ Bl 3y(bear, y A come,, y)}
*Vw € p*((min<;,,, BN C#J
*Vw € p*((min<y, , BN C=Y

0w, wep* H s.t. *H={w'€Clhurt (c,, adr a*)}
*Vw € p*((min<;,,, ) NH=Y

0w, wep* G s.t. G ={w’l Iz(gun,, z A have, (a*, 7))}

(6) do,, .4

[real(w, w4)]isis
iff (Di4 Q (1)4i4
iff p*CG

(6°) Pragmatic strengthening
[real(w,, w,)]
iff (Dzi4 Q (1)4i4

iff CCG
Iy
u Aw. a*
u, MwEB.b, s.t. *Vw’'& B(bear, b, A near, b,)
u, mmwecl.c, s.t. eVw’€& C(bear,, c, A come,. c,)
u, mwmweaG.d, s.t. *Vw’ € G(gun, d, A have (a*,d,))
w AwEp*. p* st ept*CG (6

®w, AweEp* B s.t. *B={w’l Ax(bear, x A near, (x, a*))}
e Vw € p*((min, , p*) NB=Y
w, Awmwep* C s.t. «C={w’€Bl3y(bear, y A come, y)} TG (6%
*Vw € p*((min<; ,, BN C#J
*Vw € p*((min.y, ,, BN C=Y
w;, wep* H s.t. *H={w'€Clhurt (c,, adr a*)}
*Vw € p*((min<;,,, C) NH=Y
0w, wep*G s.t. G ={w’l Iz(gun,, z A have, (a*, 7))}
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CH

iff

I, ..°° the,, bear attacked you
(manwS([(Ds C wal; [bears{uz}, attack,s{u, adr u}])); [remote<;(w,, Ws)])isis
is[w: ws]is A Dom wsis = p* A Yw € p*(wsisw = {w’ €& C| attack, (c,, adr a*)})
A Vw Ep*((min<1,w C) N wsigw = @)
Is
Aw. a*
mEB. b, s.t. *Vw’'& B(bear, b, A near, b,)
wecC.c, s.t. *Vw’€& C(bear,, c, A come, c,)
weG.d, s.t. *Vw’ € G(gun, d, A have (a*,d,))
Aw Ep*.p* st ep*C G
Aw € p*. B s.t. *B={w’l Ax(bear, x A near, (x, a*))}
e Vw € p*((min, , p*) NB=9Y
Aw € p*. C s.t. «C={w’'€BIl3y(bear, y A come, y)} CG
*Vw € p*((min<,, ,, BN C#J
*Vw € p*((min<y, ,, BN C=Y
wep* H s.t. *H={w’€Cl hurt (c,, adr a*)}
*Vw € p*((min<,, ,, C) NH=O
w € p*. G s.t. G ={w’'l Iz(gun,, z A have, (a*, 7))}
Aw E p*. A s.t. *A={w’'e Clattack,(c,, adr a*)}
*Vw € p*((min<, ,, C)N A=

| would,, ,s*° use it,s to shoot him,, uts = use to shoot
([remote<;(w, ws)]; max,*([ws C ws]; [uts,6{u, us, us}]); [necc<(ws, we)])isis
Vw € p*((min<; ,, p*) N A =T A is[w: wg]ic A Dom wgig = p*
A Yw € p*(weigw = {w' € A| uts,, (a*, d,, cw)}) A Yw € p*(ming, ,, A) C weigw)
ls
Aw. a*
MmEB. b, s.t. *Vw’'& B(bear, b, A near, b,)
wecC.c, s.t. *Vw’€& C(bear,, c, A come, c,)
weG.d, s.t. *Vw’ € G(gun, d, A have (a*,d,))
Aw Ep*.p* st ep*C G
Aw € p*. B s.t. *B={w’l Ax(bear, x A near, (x, a*))}
e Vw € p*((min, , p*) NB=9Y
Aw € p*. C s.t. «C={w’€BIl3y(bear, y A come, y)} CG
*Vw € p*((min<,, ,, BN C#J
*Vw € p*((min<y, , BN C=Y
wep* H s.t. *H={w’€Cl hurt (c,, adr a*)}
*Vw € p*((min<,, , C) NH=O
s.t. G ={w’l Iz(gun,, z A have, (a*, 7))}
s.t. *A={w’'e€ Clattack,(c,,adr a*)}
*Vw € p*((min, ,, C)N A=
e Vw € p*((min<, , p*) N A=
Aw € p*. S s.t. «S={w'€ A|uts,(a*, dy, cy)}
*Vw € p*((min<,, ,, A)C S

Aw € p*.
Aw € p*.

> Q

10



SSem (Bittner) Top 4: Encapsulated quantification across domains

APPENDIX 1: THREE VERSIONS OF KEY DEFINITIONS

Version 1: Stone 1997 (our notation)

* Discourse referents as concepts restricted to modal domain

DI1. i[w: ulj Vv(mKk(v) A v = u — vi = vj)

A Yw(w € Ran j — wjw in w)

'D2. i[w: w']j Vv(mKk(v) A v = o' — vi =v))

A Dom o'j € Ran wj

* Lexical relations (relativized to modal domain )

D3. R{9,,...,0,} = Ai. Vw(w € Ran wi — R (§,iw, ..., d,iw))

* Modal relations (parametrized by modal base M and weak optimality ranking <)

'D4. “’ elaborates on »” (cf. Brasoveanu’s 2007 “=")
> o = Ai.VYw € Dom wi(w'iv C wiw)

'D5. necey, (o, ) = Ai.Vw € Dom wi((min_(wiw N M)) C w'iw)

Fall 2007

nominal dref
p- 29

modal dref
p- 29

p. 28

cf. p. 23, 30
p. 31

(For all w € Dom wi, every M-accessible <, -ideal world in wiw is also in w'iw.)

'D6. possy (0, ®) = ALVYw E Dom wi((min(wiw N M)) N 'iw # D)

(For every w, some M-accessible < -ideal world in wiw is also in 'iw.)

* Modal presuppositions

“Modals are classified not only by the relationship they impose between

o, [MB: reference modality] and w, [MB: event modality], but also by

the relationship they presuppose between w, and w, [MB: speech modality].
These are given by further conditions: real(w,, w,, *), vivid(w,, ®,, *) and
remote(w,, ®,, *), describe the presuppositions of factual, vivid and remote
modals, respectively.”

'D8. realy, (0, ®) = neccy (0, ®)
vivid,, (0, ®") = possy (0, ®)
remotey, (0, ®) = Ai.7possy (0, ®)i (idea 1)
= AM.i=i (idea 2)

p. 31

p. 25

cf. p. 31
cf. p. 31
cf. p. 31

* Conditional update (L for weak similarity ranking) and “default inference” (implicature?)

'DI. if (0, 0, D) =
Aij.3k(ilw: o'k A Dkj)
A Yh(Fk(i[w: o'k A Dkh)
— Yw(w € Ran wi

- VYwwwew jwaw eohwaw’ L, w—=w'L w’

AVww’ € w'hw — Aw'w' Ew jw A w’' L, w")))

11

p.- 30
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Version 2: Stone and Hardt 1999 (our notation)

* Discourse referents as concepts restricted to modal domain w

DI1. i[w: ulj Vv(mKk(v) A v = u — vi = vj)

A Yw(w € Ran wj — ujw in w)

'D2. i[w: w']j Vv(mKk(v) A v = o' — vi =v))

A Dom o'j € Ran wj

e Lexical relations (relativized to modal domain )

D3. R{9,,...,0,} = Ai. Vw(w &€ Ran wi = R (0,iw, ..., 0,iw))

* Modal relations (no parameters)
’D6. poss(w, w) = AiIw(w € Ran wi A w € 0'iw)
(Some world w in Ran wi is in w'iw.)

D7. not(w, ®') = Ai-Iw(w ERan wi A w E 0'iw)
(No world w in Ran wi is in w'iw.)

* Conditional update (£ for weak similarity ranking)

'DI. if (0, 0", D) =
Aij.3k(ilw: o'k A Dkj)
A Yh(Fk(i[w: o'k A Dkh)
— Yw(w € Ran wi

- VYwwwew jwaw eohwaw” L, w—=w' L, w’
AVww’ € w'hw — Aw'w' Ew jw A w’' L, w")))

12

Fall 2007

nominal dref
in (6): 1st clause

modal dref
in (6): 2nd clause

in (7)

in (10)

in (10)
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Version 3: Stone 1999 (our notation)

* Discourse referents as concepts restricted to modal domain w

DI1. i[w: ulj = VYv(mk(v) A v = u—vi=vj) nominal dref
A Yw(w € Ran wj — ujw in w) (28)

D2. i[w: '] =  Vv(mKk(v) Av =o' —vi=vj) modal dref
A Dom w'j € Dom wi (27)

e Lexical relations (relativized to modal domain )

D3. R{9,,...,0,} = Ai. Vw(w &€ Ran wi —= R (d,iw, ..., 0,iw)) (26): 1st line

* Modal relations (parametrized by modal base relation M and weak optimality ranking <)

D5. necey (0, ®') =
Ai.Yw(w € Dom wi
— VYww' € wiw A w € Mw
Adw'w"Ewiwvw Ewiw) Aw' EMwAw s, w
AW w”"Ewiw A w”"EMwAw” s, w —w"€E w'iw))))
(For all w € Dom wi, for every w’ € (Mw N wiw) there is some approximation w” to the
<,-ideal s.t. every (Mw N wiw)-world w”” as good as or better than w”is in w'iw.
This is a “close enough” theory, which as we’ve seen gets into trouble with comparatives.)

4

D6. possy (0, ) =
Ai.Yw(w € Dom wi
— dw'w' € wiw A w € Mw
AVWw"Ewiwvw’ E€wiw) Aw' EMwaw’"s, w
—dw”w”"Ewiw Aw”EMw AW s, w—=w"E wiw))))
(Dual of “close enough” necessity. Hard to paraphrase and, in my view, not worth the
trouble.)

4

e Conditional update
DO. if, (0, ', D) =

Aij.3k(ilw: o'k A Dkj)
A Yh(Fk(i[w: o'k A Dkh)
— Yww'(w’ € wiw
= Vww,w,Ew' jw A w, E0'hw Aw, L, w,—w; LW,
AVw,(w, € w'hw — Jw(w, € w'jw A w; L, w,))))

13
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DO1. Basic terms

Variables  Constants
i,j, k h
X, 9,2 a*, john,
w w*,
b,c, ...
p P* A, B,
M, .
Sn
un
)

Top 4: Encapsulated quantification across domains

APPENDIX 2: DYNAMIC Ty, WITH ENCAPSULATED QUANTIFICATION (EDy,)

Type Name of objects

s atomic (info) states (aka indices)
e entities

w worlds

we entity-concepts

wt propositions

wwt accessibility relations

WWWwWi ordering relations

s(we) e-stores (u, for the speaker)
s(wwt) wwi-stores (w, for the reality)

DO02. Auxiliary definitions

for (for every dref § other than u, 8i = §j) & Dom uj = Ran wi
for (for every dref d other than w, 8i = §j) & Dom w'j = Dom wi
* min< (p) =
s AwEp.f, =

o jlw: ulj
ifw: o']j

e MCM
e Dom M
Ran M

DO03. Defined dref’s

o John

D1. Conditions (type st)

e R{5,, ..
e 5=0
e 0 Cw

* necc-,(w, )
poss <,(®, ®")

not -,(w,

L0, =

)

e real(w, ®") =

vivid-,(w, ®)
remote,(w, ®') :

« (C.O)

D2. Updates (type s(st))

* [C]
[w: 3l C]
* (D; D,

e max, " (D) =

e =D

Wwilw'E€pa-Aw'w €paw’<,w)}
{w, £,): w E p} U {(w, D): w & p}
Yww'w' € Mw — w’' € Mw)

{wl Mw =}

{w’l Iww’ € Mw)}

M. (Aw. john)
Al (Aw. a*)
Ai. (Aw € p*. p*)

Ai. Yw € Ran wi(R,(d,iw, ..., 0,iw))

Al Oi=0'i

M. wi C w'i

Ai.NYw € Dom wi((min<, ,wiw) C w'iw)
Ai.¥w € Dom wi((min<, ,wiw) N w'iw # &)
Ai.¥w € Dom wi((min<, ,wiw) N w'iw = J)
(0 Cw)

POoss<,(w, ®")

not-,(w, ®")

M.CinCli

Aij.i=jACj
Aij. ifw: 8]j A Cj)
Aij. 3k(Dyij A D,kj)

Fall 2007

cf. S97:~
S97:31
S97:31
S97:31
cf. S97:25
cf. S97:25
cf. S97:25

Alj.(Fk(ifw: o'k A Dkj) A YVh(k([w: w']ik A Dkh) = o'h C w'))
D3. Truth (relative to default state)

3ij Dij

14
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APPENDIX 3: SAMPLE DERIVATIONS

(2)My neighbours would kill me.

2"

[uttered while looking at high-end stereo, c, in electronics store]

Start-up

I

Aw. a*

Aw. ¢

Aw € p*. p*

Accommodate presup. of would,, ,,°> by pragmatic inference (pfb = play for full blast)
max, " ([buy,, {u, u,}, pfb,{u, u,}1)igi,

(1) iff (9)

1.
2.

maxwwl([buywl{u’ ul}’ pfbwl{u’ ul}])ioil

Hk(ZO[(’O U‘)l]k A [buywl{u’ ul}’ pfbwl{u’ ul}]kll) D2.maX
A Vh@k(ig[o: w,]k A [buy,, {u, u,}, pfb,{u, u,Y1kh) = w,h C w,i,)

Jk(iy[w: w, ]k A k=i, A Vw € Ran w,i,(buy, (ui,w, u,i,w) A pfb,(ui,w, u,i,w)) D2.C,DI1
A Yh(3k(olw: w1k A [buy,,{u, u,}, pfb,{u, u,}1kh) = w,h C w,i,)
iolw: w,]i; A Vw € Ran w,i,(buy, (ui,w, u,i,w) A pfb,(ui,w, u,i,w)) simplify
A Yh([w: w,]iji, A Yw € Ran w,h(buy, (uhw, u,hw) A pfb, (uhw, u,hw)) D2, 1, smp
— wh & o)
iolw: w,]i; A Dom w,i, = Dom wi, A Vw € Ran w,i,(buy,(a*, ¢) A pfb,(a*, c)) DO2.[w: w']
A Yh(io[w: w,]A A Dom w4 = Dom wi, A Yw € Ran w,h(buy,(a*, c) A pfb,(a*, c))
— wh & o)

iolw: w,]i; A Dom w,i, = p* A Yw € Ran w,i,(buy,(a*, ¢) A pfb,(a*, c)) D02, df. i,
A Yh(ip[w: w,]h A Dom w,h = p* A Yw € Ran w,h(buy,(a*, c) A pfb,(a*, c))
— VYww'w' € whw —w’ € w,i,w) D03.C

iolw: w,]i; A Dom w,i, = p* A Yw € Ran w,i,(buy,(a*, ¢) A pfb,(a*, c))
A Yh(ip[w: w,]h A Dom w,h = p* A Yw € Ran w,h(buy,(a*, c) A pfb,(a*, c))

— Yw € p*(w,hw C w,i,w) simplify
io[w: ®,]i; A Dom w,i, = p*
A Yw € p*(w,iw ={w’l buy, (a*, c) A pfb, (a*, ¢)}) simplify
I
Aw. a*
Aw. ¢
Aw € p*. p*

Aw € p*. B s.t. *B:={w’l buy, (a*, c) A pfb (a*, c)}

15
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(2% My neighbours
[w,: w,l neighbours.of,,{u,, u}lii,

(1) iff (4)
1.  [w;: u,l neighbours.of,,,{u,, u}li,i,

2. Llo: u,]i, A (neighbours.of,,{u,, u})i,

3. i[w: u,)i, A Dom u,i, = Ran w,i,
A Yw € Ran w,i,(neighbours.of, (u,i,w, ui,w))

4.  ilo: u,)i, A Dom u,i, =B A Vw € B(neighbours.of, (u,i,w, a*))

I
u Aw. a*
u, Aw.c
u, MEB.b, s.t. *VYw &€ B(neighbours.of (b, a*)

o  Aw € p*. p*
o, Aw€eEp* B s.t. B :={w’'l buy, (a*, c) A pfb (a*, c)}
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Strong readings in UTy,

0. OUTLINE OF ANALYSIS

Q) Start-up update a la Bittner, 2007
[l u = All; [1l speaking (u)]; [pl; [p ~ 1; U= gy 1= Ty p =y

(V)  Strong readings as maximizing anaphora

(1) 0. presupposition accommodation
[, u, = country.of (w)]; [p,| law.of {p,, u;)1;

i. [According to®""* the law]
[S:1; [S, ~ pil; [Pl p, = US| 1,

Output if the GB-law in w, is m,, the laws in w, are &, m,, and m,, and in w;, 7, and m,,
where m, ;= {w,}, m, := {w,, w,} and m, := {w,, w,, w,}.

Joou r p Uy P S P2
Loal w  Awawwst gh . {mko T, NS
i al wy, {w,wy,w} gb m, {m,n,mn wm Jirewm

i3 al W, {wl’ W, w3} gb J-El {TEO’ TE], TEZ} TEZ
i5 al Ws {wl’ W, w3} gb J-EO {TEO’ J-El} J-El Jl,r:w3
e al wy {w,wy,w} gb  m {m,m} T

ii. if,,” [a"®"* man commits a murder]”
[ral 7y € pol; [ul ma”r2<uz>, m”dr2<uz>]; [A,];5 [Ay ~, w]5 [ps]; [ps ~, 7]

Output if no man commits murder in w,, men a and b commit murders in w;, men a and ¢
in w, (and men b and ¢ in w;):

S u r p . p S P I u, A, Ps

by al w, ... gb wm {m,m,m} wm w a {a,b} {w,w} J,_»
i, al w, ... gb w, {my,m,m} wm w2 b {a, b} {w,w,}

iyy al w, ... gb w A{my,m,m} w w2 a {a, b} {w,w,}

iy, al w, ... gb w {my,m,m} w w2 b {a, b} {w,w,}

iy al w, ... gb n, {m,m,m} wm w, a {a, b} {w,w,}

iy al w, ... gb n, {my,m,m} wm w, b {a, b} {w,w,}

iy, al w, ... gb wn {my,m,m} wm w, a {a,c} {w,w,}

iy al w, ... gb wn, {my,m,m} wm w, ¢ {a,c} {w,w,}

iy, al w, ... gb wm {my,m,m} wW w, a {a,c} {w,w,}

iy, al w, ... gb w {my,m,m} wW w, c {a,c} {w,w,}

iy al w, ... gb n, {m,m,m} wm w, a {a,c} {w,w,}
gl Wy ... gb T AT, .0t T w, ¢ {a.ct  {w,w}

is; al wy ... gb wm {m,m} o owoa {a, by {w} o v
is, al wy ... gb w2 {m,m} m, w, b A{a b} {w}

i al wy ... gb wm {m,m} mn, w, a A{a b} {w}

ipc al wy ... gb wm {m,m} mn, w, b A{a b} {w}

17
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iii. [he,, shouldy, ,, ,;"* go to prison].
[ming,(p,) & p:)1; [pl ps = ming (ps)]; [81p,(u)]; [A; ~p w15 [Py~ 1515 [P): [p ~ 7]
Output if @ and b go to prison (gtp) in w;; only a gtp in w,; (and nobody gtp in w;).

Top 4: Encapsulated quantification across domains

Jy u r p U S Py o U A Ps P4
by al w, {w,w} gb m {mp,m,n,} w w a {a, b} {wi,wyp {w}
by al w, {w,w} gb w {mp,m,n,} w w b {a, b} {wi,wyp {w}
iy al w, {w,w} gb m {m,m,n} w w a {a, b} {wi,wyp {w}
iy al w, {wy,ws} gb m {mp,m,n} w w b {a, b} {wi,wyp {w}
iy al w, {wy,wi} gb m {mp,m,n,} w w a {a, b} {wi,wyp {w}
ig.al _w, {w,w} gb m {mp.m,m} w w. b {a.b} _ {w.w} {w}
is; al wy {wy,,wi} gb m {m, mw} ntn woa {a b} {wi} {wi}
is; al wy {wy,w;} gb m {my,m} . w b {a, b} {w} {w}
g al wy {wy,w;} gb m {m,m} n, w a {a, b} {w} {w}
o al wy {wy,w;} gb m {my, m} . w b {a, b} {w} {w}

1. START-Up UPDATE

Default info state (dummy)

u eee T e P e S A,
e @, @, {3 {3 {3
(*  [ulu=All
= MAj. i € I(i[u]j A uj = al)
J, u
i, al

() [ speaking,(u)]
= MAj. i € I(i[r]j A speaking, (u)))

Output if Al is speaking in w,, w,, w, and w,:
J, u r

i, al w

i, al w,

i, al  wy,

") [phlp~r]
= MM.AiEIi[pj rn @, & pj Apj=r])
Jo u r p
il Cll Wy {Wl’ Wo, W3}
2 al  w, {w, wy, wi}
I3 al  wy  {w, wy, wit

18
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2. STRONG READING AS MAXIMIZING ANAPHORA

(1°)  presupposition accommodation (the law presupposes a salient region with laws)
(| live.inu, u,)]; [p)) law.of {p,, u,)]

Output K, := [u| live.in{(u, u,)1J,

if the speaker (Al) lives in Great Britain (GB):
Kyu r p U,

ki al w, {w,wy,w}  gb

ky al w, {w,wy,w} gb

ky al wy {w,wy,w;}  gb

Output K, := [p,| law.of {p,, u)1K,

=M. i € K, \(i[p,lj A law.of (p.j, u.j)) D2, D1.R, D02
if the laws of GB are the propositions x, in w,, &,, 7, and 7, in w,, and m, and 7, in w;:
Kou r p U p

kio...al _wy_ {w,. wy.wsk gb

(A [ . L AN 4 44 [ J-EO K12,r:wl
ky al w, {w,wy,ws} gb m, Kpy,_n
ky al w, {w,wy,w} gb m

kyy.al  w,  {w.w,, Wi}  gb T,

ky, al wy {w,w,,wi} gb m, Ky ons
ky al wy {w,w,wit gb m

(1Y)  According to*"”*
[S.I; [S, ~, pil; [pol py = US| ]

Output /,, := ([S,]; [S, ~. p. DK},
= M. AEK,GS ASj=pKy ) D2, D3.~,
Ly u r p u. p; S
i,oal owy {w,wy,wil gb om {m}
L al w, {w,wy,wi} gb m {m,m, 1}
iy al w, {w,wy,wi} gb m {m,m, 1}
iy al wy, {w,wy,wi} gb m {m,m, 1}
is al wy {w,wy,w} gb m {m,m}
is al wy {w,wy,w} gb m {m,m}

Output I, := [p,l p, = US\1I;,

= M. i€ 1,(i[p,lJ A pyj =U(Sy))) D2, D05.US
if my := {wy}, m, := {w,, w,} and m, := {w,, w,, w,}:
L, u r p u. pr S P2
Jioal owy Aw,wy,wid gb wy {m} T

j2 al W, {wl’ W, w3} gb J-EO {TEO’ TE], TEZ} TEZ
Jioal ow, {w,wy,wit gb o {m, ®, )} w,
Jooalowy, Aw,wy,wil gb w, {m, W, W} o,

Js al wy {w,wy,wid gb wy {m, W} 4o
Js al owy {w,w,wil gb ow {m, w} T
(1*» the law
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[S, ~ pils [laW.Of,<p1, u1>]
Output 1,5 := ([S, ~, p.1; Uaw.of {p,, u)DI,,

= 1, D2, D3.~, DI.R
Iy u r p u, p S P2
hioal owy {w,wy,wil gb omy {m} T

Joooal owy {w,wy,wid gb wy {m, w, M} W,
Jioal owy, {w,wy,wid gb oy {m, w, M} w,
Jooal owy {w,wy,wid gb m, {m, w, m,} w,
Js al wy {w,wy,wib gb wy {my, W} T
Js al wy {w,wy,wib gb w {m, W} T

@Y if," I

[rol ry € )]
Output H, := [r,l r, € p,]1};
= M. i€ 1,([r] A ry € p,)) D2,Dl.e
given m, := {w,}, w, := {w,, w,} and m, := {w,, w,, w, }:
H u r p u, p, S P I
hy al w; {w,w,,wi} gb m {m} Ty Wy

hy, al w, {w,w,,wi} gb m, {7, n,m} T w
hy al w, {w,w,wi} gb m, {7, m,m} T w
hy al w, {w,w,wi} gb m, {m,n,m} ®n w,
hs al w, {w,w,,wi} gb mm {7, n,m} T w
he al w, {w,w,,wi} gb m {m,m,m} Tm w
hy al w, {w,w,,wi} gb m {m,n,m} ®n w,
hy al w, {w,w,,wi} gb m, {7, n,m} T w
hy al w, {w,w,w} gb m, {m,n,m} Tm w
ho al w, {w,w,wi} gb m, {m,n,m} ®n w,

hy al wy {w,wy,wit gb m, {my, 7} T Wy
hy, al wy {w,wy,wit gb m, {my, 7} oW
hiy al wy {w,wy,wit gb m {my, 7} T Wy
hy al wy {w,wy,wit gb m {my, 7} oW

20



SSem (Bittner) Top 4: Encapsulated quantification across domains Fall 2007

2> [a“ man
[, man,z(uz)]

Output H, := [u,| man,(u,)]H,

= A di € H\(i[u,]j A man,,; u,j) D2,DI1.R
if the men are a in w,, a and b and w,, and a, b, and ¢ in w, (and w;):
Hy u r p u, p S P I U
i,oal owy {w,wy,wyt gb wy {m} Ty W

L oal wy, {w,wy,w} gb m {m,m,m} m w,
iy oal wy, {w,wy,w} gb m {m,m,m} ®m w
iy al w, {w,wy,wi} gb m {m,m,m} ®m w
iy al wy, {w,wy,wi} gb m {m,n,m} ®m w,
iy al wy, {w,wy,wi} gb m, {m,mn,m} ®n w,
ip al wy, {w,wy,wi} gb m, {m,n,m} ®n w,
is al w, {w,wy,w} gb m {m,m,m} m w
i al wy, {w,wy,wi} gb m {m,m,m} ®m w
g al wy, {w,wy,wi} gb m {m,m,m} ®m w
i al wy, {w,wy,wi} gb m {m,m, W} ®T w,
iy al wy, {w,wy,wi} gb m {m,m,m} ®m w,
ipal wy, {w,wy,wid gb m {m,m, W} ®T o ow,
is al w, {w,wy,w} gb m {m,m,m} m w
iy al w, {w,wy,wi} gb m {m,m,m} ®m w
iy al wy, {w,wy,wi} gb m {m,mn,m} ®m w
Lo al wy, {w,wy,wi} gb m, {m,xn,m} ®n w,
Lo al wy, {w,wy,wi} gb m, {m,xn,m} ®n w,
Lo al wy, {w,wy,wid gb m, {m,n,m} ®n w,

QA Q T2 QO T T2 QO T QO T TS QY

iy oal wy {w,wy,wil gb m {m, m} T Wy
ip al wy {w,wy,wi} gb m {m,m} oW
Ly al wy {w,wy,wi} gb m {m,m} oW
iy al wy {w,wy,wi} gb m {m, m} T Wy
Ly al wy {w,wy,wi} gb m {m,m} oW
Ly al wy {w,wy,wi} gb m {m,m} oW
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commits a murder}”
[mr dr2<u2>]

Output H; := [mrd,(u,)]H,
= M.JEH, A mrd,,; u,j D2, D1.R
if no men commits murder in w,, @ and b commit murders and w,, and a and ¢ in w,

(2%

(and b and ¢ in w;)

Hy u r p u, p S P I U
iy oal w, {w,wyw}t gb w, {my,m,m} W, w a
iy al w, {w,wyw} gb wy {my,m,m} w w b
iy, al w, {w,wyw}t gb w, {my,mn,m} W, w, a
iy al w, {w,wywt gh wy {my,m,m} W w, ¢
e al w, {w,wyw}t gb mw A{my,mn,m} W w a
i al w, {w,wyw} gb m A{my,m,m} m w b
i al w, {w,wyw}t gb w {my,m,m} W, w, a
ipal wy, {w,wywt gh w {my,m,m} W, ow, ¢
iy al w, {w,wyw}t gb m, {my,mn,m} W w a
iy al w, {w,wyw}t gb m, {my,m,m} m w b
Lo al w, {w,wyw}t gb m, {my,n,m} w w, a
Lo al wy, {w,wywt gh m {my,m,m} wm w, ¢
iy al wy {w,wywt gb my {my,m} Towoa
iy al wy {w,wywt gb my {my,m} T ow b
iy al wy {w,wywt gbh w {m, m} T,owoa
Ly al wy {w,wywt gh m {my, m} T ow b
i.e., rearranging the rows to highlight the r,-substates:

Hy u r p u, p S P I U
iy al wy {w,wywt gb w, {my,m} Towoa H; 5
iy al wy {w,wywt gb my {my,m} T ow b
iy al wy {w,wywt gbh w {m, m} Towoa
Ly al wy {w,wywt gh m {my, m} T ow b
iy oal w, {w,wyw}t gb w, {my,mn,m} W, w a
iy al w, {w,wyw} gb wy {my,m,m} w w b
e al w, {w,wyw}t gb mw A{my,n,m} W, w a
i al w, {w,wyw} gb m A{my,m,m} m w b
iy al w, {w,wyw}t gb m, {my,mn,m} W w a
lg.al _w, {w,wyw}t gb m {my,m,m}t T, w b
iy al w, {w,wyw}t gb w, {my,m,m} W w, a H; oy
iy al w, {w,wyw}t gh mwy {my,m,m} W, w, ¢
i al w, {w,wyw}t gb w {my,m,m} W, w, a
ipal w, {w,wywt gh w {my,m,m} W, ow, ¢
Lo al w, {w,wyw}t gb m, {my,n,m} w w, a
Lo al w, {w,wywt gh m {my,m,m} wm w, ¢
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A3

2%

]r, u3

[Ay]; [Ay ~,, 1]

Output H, := ([A,]; [A; ~,, u,])H,;

Top 4: Encapsulated quantification across domains

scope of a*

= M. di € Hy(i[A))j A Ayj =uH, 5. ) D2, D3.~,
H u r p u. pr S Py o U A,
Jioal owy {w,wy,wip gb my {m, T} n w, a {a, by H, , _.;
Joooal owy {w,wy,wi gb wy {m, W} n, w, b {a,b}
Jiooal owy {w,wy,wib gb w {m, W} n, w, a {a,b}
i, al ws; {w.w,w;} gb m {m,m} n,_w,_ b {a.b}
Js oal owy, {w,wy,w} gb mw, {m,m,m,} ® w, a {a b} H,, .,
Jo al wy {w,wy,w} gb wy {m,m,n} w w, b {a,b}
Jrooal owy, {w,wy,wid gb o {m,my, )} w owy oa {a, b}
Jsooal owy, {w,wy,wd gb o {m,m,m} w wy b {a, b}
Jo al wy {w,wyw} gb m, {m,m,n} w w, a {a, b}
Jiooal wy {w,wy,wid gb m, {m,mw,m} w wy b {a, b}
Juoal wy, {w,wy,wib gb Wy {m, W, M} W w, a {a,c}
Jiooal wy {w,wy,wi gb Wy {m, w, M} W ow, ¢ {a,c}
Jizoal owy, {w,wy,wi} gb w {m, w, M} W, ow, a {a,c}
Jiu al wy {w,wy,wib gb oy {m, w, M} W, ow, ¢ {a,c}
Jis al owy, {w,wy,wib gb w, {m,mw, M} W w, a {a,c}
Jis al wy {w,wy,wi} gb w, {m,mw, M} W w, ¢ {a,c}
2 1.7 scope of if, ">
(p;); [p5 ~, 12l
Output H; := ([ps]; [ps ~, r.DH,
= M. di€eH(pljrpj=1H,,_,) D2, D3.~,
Hs u r p u, p S Py 1 Uy A Ps
ki al wy {w,wy,wi}t gb m {my, m} nt, w, a {a,b} {w}
ky al wy {w,w,w} gb m {m,m} nt, w, b {a,b} {w}
ky al wy {w,w,wi}t gb m {m, m} nt, w, a {a,b} {w}
ky al wy {w,w,wi}t gb m  {my, m} . w, b {a,b} {w}
ks al w, {w,wy,w} gb w {m,n,m} wm w, a {a, b} {w,w}
ke al w, {w,wy,w} gb w {m,n,m} wm w, b {a,b} {w,w}
k, al w, {w,wyw} gb w {m,n,m} wm w, a {a, b} {w,w,}
ks al w, {w,wy,w} gb w {m,n,m} wm w, b {a,b} {w,w,}
ky al w, {w,wy,w} gb m {m,n,m} wm w, a {a, b} {w,w}
ki al wy, {w,wy,w} gb m {m,n,m} wm w, b {a, b} {w,w}
ki, al w, {w,wy,w} gb mw {m,n,m} wm w, a {a,c} {w,w}
ki al w, {w,wy,w} gb mw {m,n,m} wm w, ¢ {a,c} {w,w}
kiy al wy, {w,wy,w} gb w {m,n,m} wm w, a {a,c} {w,w}
ki al w, {w,wy,w} gb w {m,n,m} wm w, ¢ {a,c} {w,w}
kis al w, {w,wy,w} gb mw {m,n,m} wm w, a {a,c} {w,w}
ke al wy, {w,wyw} gb mw {m,n,m} wm w, ¢ {a,c} {w,w}
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()  he, .l maximizing he

[male,2<u2>]; [As ~p us];
Output J, ;= ([male{u,)]; [A; ~,, u,])Hs
= M.Jj € Hs(maley uyj A Ayj = uHs 5 _ )
= H;

D2, D1.R, D02, D3.~,

4

3

[should, ,, ,;"
[mins1<P2> ) p3>]; (P ps= mins1<P3>]

Output J,,:= [ming(p,) & p;)1J, remoteness-presup.

= M.JEJ, A (ming; p,j) N pyj = D2,D1.9
= J
for, given m, := {w,}, @, := {w,, w,}, and m, := {w,, w,, w,}, we have:
e (ming, ,, )N {w}
= {wo} N{w} D03
= g
° (min{no,m,nz} 7T,) N {wy, wy}
= {wo} N{wy, wy} D03

= O

The p;-antecedent modality is remote from the §;-ideal of the p,-modal base, i.e. at each index,
the p;-modality is disjoint from the §,-ideal of p,—{w,}, where nobody commits any murder.

Output J,,:= [p4l p, = ming{p;)1J,, necessity-update

= A.di € J,,(i[p,)j A pyj = ming; p,j) D2,D1.9

given 7, := {w,}, , := {w,, w,}, and 7, := {w,, w,, w, }:

Jp u 1 p u. pr S Py o U A, Ps P4
i,oal owy {w,wy,wil gb m, {m, m} nt, w, a {a,b} {w} {wi}
L al wy {w,wy,wi} gb m {m,m} . w, b {a,b} {w} {wi}
iy oal wy {w,wy,wi} gb m {m,m} . w, a {a,b} {w} {wi}
iy al wy {w,wy,wi} gb m {m,m} . w, b {a,b} {w} {wi}
is al wy, {w,wy,w} gb m, {m,m,m} 7w w, a {a b} {w,w} {w}
i al wy, {w,wy,w} gb m, {m,m,m} 7w w b {a b} {w,w,} {w}
i al owy, {w,wyu,w} gb m {m,m,m} w, w,oa {a, b} {w,w,} {w}
is al wy, {w,wy,w} gb m {m,m,m} wm w b {a, b} {w,w,} {w}
o al wy, {w,wy,w} gb m, {m,m,m} wm w a {a b} {w,w} {w}
Lo al wy, {w,wy,w} gb mm, {m,m,m} 7w w b {a b} {w,w,} {w}
by al wy, {w,wyu,w} gb m, {m,m, M} wm w, a {a,c} {w,w,} {w}
i al wy, {w,wyu,w} gb m, {m,m,m} wm w, ¢ {a,c} {w,w} {w}
Ly al wy, {w,wyu,w} gb m {m,m,m} wm, w, a {a,c} {w,w,} {w}
Ly al wy, {w,wy,w} gb m {m,m,m} wm, w, ¢ {a,c} {w,w} {w}
Lis al wy, {w,wy,w} gb mm, {m,m,m} wm w, a {a,c} {w,w,} {w}
he al wy, {w,wyu,w} gb mm, {m,m,m} wm w, ¢ {a,c} {w,w} {w}
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(3  go to prison

[gtp, ()]

Output J5 := [gtp,{u)]/» necessity-update
= M.JEJ, A gp, u,j D2, DI1.R

if all murderers go to prison (gtp) in w,, only a does in w, (and no murderer does in w;):
Jyou r p u pr S P2 N U A P3 Ps
ial owy {w,wywit gh wy {my, m} TowW {a, b} {w} W} J5pem
L al wy {w,wy,wi} gb mw {m,mw} TowW {a, b} {w} {w}
iy al wy {w,wy,wi} gb m {m,mw} TowW {a, b} {w} {w}
iy, al wy {w,wy,wi} gb m {m,mw} TowW {a, b} {w} {w}

{a, b} {w;, wy} {w}
{a, b} {w;, wyp {w}
{a, b} {w;, wyp {w}
{a, b} {w;, wyp {w}
{a, b} {w;, wyp {w}

is al w, {w,wy,w} gb m {m,m,m} ®m w
i al w, {w,wy,w} gb m {m,m,m} ®m w
i al wy, {w,wy,wi} gb m {m,m,m} ®m w
is al w, {w,wy,wi} gb m {m,m,m} ®m w
iy al wy, {w,wy,wi} gb m {m,m,m} ®m w

SR T Q T QR TR TR

iy al w, {w,w,w}y gb m, {m,m,m} w™ w, {a,c} {w,w} W} J3,0om

a
Ly al wy, {w,wy,w} gb m {m,m,m} 7w, w, a {a,c} {w,w,} {w}
Lis al wy, {w,wy,w} gb mm, {m,m,m} wm w, a {a,c} {w,w} {w}
(€2 . S scope of maximizing he[
[A; ~ 1]
Output J, = [A, ~, u,]J;
= MJELNAJ=u; o D2, D3.~,
Jy o u r p u. pr S Py o U A, Ps P4
i, al wy {w,w,wi}y gb m, {m,m} m, w, a {a, b} {w} WY s
L al wy {w,wy,wi} gb m {m,m} . wy b {a,b} {w} {wi}
iy oal wy {w,wy,wi} gb m {m,m} nt, w, a {a,b} {w} {wi}
iy al wy {w,w,wit  gh m  {m, Wk . w. b {a.b} {w}  {w}

{a,b} {w,w,} {w} Jirem
{a,b} {wi,w,} {w}
{a,b} {wi,w,} {w}
{a,b} {wi,w,} {w}
{a,b} {wi,w,} {w}
{a,b} {wi,w,} {w}

is al w, {w,wy,w} gb m {m,m,m} ®m w
i al w, {w,wy,wi} gb m {m,m,m} ®m w
i al wy, {w,wy,wi} gb m {m,m,m} ®W w
is al w, {w,wy,w} gb m {m,m,m} ®m w
iy al wy, {w,wy,wi} gb m {m,m,m} ®m w
Lo al wy, {w,wy,wi} gb m {m,m,m} ®m w

SR QR SR
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3 1. scope of [should
[Py~ 1]

Output J5 := [p, ~, 11/,

= MJEJ Apj=1,,_,; D2, D3.~,

= J,

3 P common ground update
[Pl [p~rl

Output Jg := ([pl; [p ~ rDJs

= MN. i€ J(i[plj A pj =rJs D2, D3.~
Jo u r p u. pr S Py o U A, Ps P4
Jiooal wy {w,, wi} gb m {m,m} . w, a {a,b} {w} {wi}
Joooal wy {w,, wi} gb m {m,m} . w, b {a,b} {w} {wi}
Jiooal wy {w,, wi} gb m {m, m} nt, w, a {a,b} {w} {wi}
Jooal wy {w,, wi} gb m {m, ™} nt, w, b {a,b} {w} {wi}
Js al wy {w,, wi} gb w, {m,m,m} w w, a {a b} {w,w,} {w}
Jo al wy {w,, wi} gb mw, {m,m,m} w w, b {a,b} {w,w,} {w}
Jiooal wy {w,, wi} gb m {m,m,m} w w, oa {a b} {w,w,} {w}
Jsoal wy {w,, wi} gb m {m,m,m} w w, b {a, b} {w,w,} {w}
Jo al wy {w,, wi} gb m, {m,m,m} w w, oa {a b} {w,w,} {w}
Jiooal wy {w,, wi} gb m, {m,m,m} w w, b {a, b} {w,w,} {w}
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APPENDIX: UPDATE SEMANTICS + Ty; (UTy,)

DO1. Basic terms of UTy,

Variables  Constants Type Name of objects
i,j, k h lo s atomic (info) states (aka indices)
X, ¥, 2 @,, john, ... e entities
w @, W, ... w worlds
LJ K H {i.} st (plural) (info) states
T W}, .. wt propositions
b {{wo}}, ... (wi)t sets of propositions
fut w(Wt) (possible) futures
adr w(ee)
u, se e-stores (u, for the speaker)
A, s(et) et-stores
r, SW w-stores (r, for the reality)
D s(wr) wt-stores (p, for the common ground)
S, s((w)t) (wi)t-stores

DO02. Dummies
° @w¢ wn A @w¢ a‘w(wz) Wn
A @e * Ce A @e * I?)ee ce A @e * Yw(ee)wnce

* R(x,..x)—=>wz@ A@,&{x,..x,} for any basic relation R, .,
Rx,nm)=wz@ Axz@Anz{} @, & for any basic relation R,

e Jig=@, A Aip={} for 8,,, A,y a € {e, W, Wt}

DO03. Order & minimal elements

e ws,w = {mlneEZAawERC{mInEZAWET}

e w<yw = wssw AW sgw

e mingmw) = {wWweEanar-Iww'Enaw <;w)}

DO04. Defined sa-dref’s (a € {e, w})

e John = Ai,. john,

e ofd) = Ai.a,di for o, O,

*  B{d) = Ai. B oi for B, O,

DO05. Defined s(wf)-dref’s
* mingp) = Ai,. ming(pi)
o dox u) = i, N{nl believe,(ui, n)}

Al {wl Vru(believe,(ui, 1) — w € m)}

e (p-p) = M.(pi-pl) = M. {wlwEpirnw&p’}

e US = Al U(SI) = M. {wldn(xESiAweEn)}

DO06. Global values, substates

e 0/ = {di:i, €1} for 0,,, a € {e, w, et, wt, (W)t}

e I_, = {i,elldi=d} ford,,d,, a € {e, w, et, wt, (Wt)t}

27



SSem (Bittner)

D1. Conditions (type st)

* PL(A) = Al Al > 1
SG(A) = AL lAil =1
e §=0 = M. 0i=0'i
SEA = Ai.di €A
o SM(AA) = AT CAICA
« ADN = Ai.AiNAi=Q
AOA = M. ANiNAizD
o R(3,..8) = Ai.R(8i,...8,0)
Ru, r’) = Al An(R (ui, ) A r'i E )
D2. Local updates (type (st)(st))
e [9] = M Aj. i, € I(i[d) » @, # d))
e [A] = M Aj. i EII[A]] A @, E A))
e [Cph..Cl = MA.Jj€IAC)A...Cj
e (D;Dy = M, DyD\I)

(D, v D)
e [BlC,...C]l = [8:[C,....C,]

D3. Non-local updates (type (st)(s?))

M.(D\I'U D)

Top 4: Encapsulated quantification across domains Fall 2007

ford,, &', a € {e, w, et, wt, (Wit}
for 8, Ay, a € {e, w, wt}

sa’ S

for Ran...al w9 61, salse* ‘6n, san
for R

(Wh)ew

for 0,,, a € {e, w}
for A,,, a € {et, wt, (Wi)t}

for 0,,, a € {e, w, et, wt, (W)t}

e [A~9] = AMA.JEIAA =0] for A, 0,,, a € {e, w, wt}
[A ~, 0] = MAj.jEIANA=0I_, for A, 0,,, a € {e, w, wt}
[S ~, 1] = AMMA.jEIASj={r

o [sG{8}] = AMMN.JEIABI=1)
[PL{8}] = MM JETANL_ > 1)
[SG,{8}] = MM JETARL_|=1)
[(SG,{d])] = MM JEIN@&Eul,_, ANx,Eul,_ (S,_, ,.|=1)

D4. Truth (relative to default state)
* =D = 3j( € D{ia})
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