SSem: Conditionals in discourse Top 3: Nominal & modal anaphora Bittner: Fall 2007

Structured nominal and modal reference (1):
Brasoveanu 2007a, b
0. INDIVIDUALS AND POSSIBILITIES IN ENGLISH DISCOURSE
(I)  Anaphora to a non-maximized (‘indefinite’) antecedent Stone, 1997

(1) i. A man saw «a friend (across the street).
ii. She smiled to him.

(2) i.  There are bears in this area.
ii. So a bear might come by (during the night).
(M) Anaphora to a maximized/indexical (‘definite’) antecedent Stone, 1997

(3n) 1. Al owns {some cows, Rosie and Longtail).
ii. Tom vaccinates them.

(Bm) 1. Al owns {some cows, Rosie and Longtail).
ii. Tom vaccinates them.

(4) 1. Kennedy was assassinated.
ii. So if Oswald didn’t do it, then someone else did.

(D) Distributive quantification Heim, 1982

3) i. Al owns some cows.
ii’. Tom vaccinates most of them.

(%) [If a dry match is struck], it will light.

(@) Anaphora to a quantified antecedent vd Berg, 1996; Stone, 1997

(6) i.  John threw a party.
ii. Most of the guests had a good time.
iii. They stayed until late.

(7) i.  John threw a party.
ii. None of the guests left before midnight.
iii. They all had a good time.

(8) i.  Tom’s father is an honest man.
ii. So if Tom too were honest, people would trust him.
iii. But Tom is a crook.
ii. So if people trusted him, he would cheat them.

(8)  Quantificational subordination Roberts, 1987

(9) 1. Harvey courts a girl at every convention.
ii.  She usually comes to the banquet with him.

(10) 1. A bear might come by (during the night).
ii. Ifthere is food in the tent, it will eat it.



SSem: Conditionals in discourse Top 3: Nominal & modal anaphora Bittner: Fall 2007

* Structured nominal reference: Outline of Brasoveanu (2007b:Ch. 6)
(I)  Anaphora to a non-maximized (‘indefinite’) antecedent

(1) i A" mansaw a" friend.

> [uol; w([man{uo}]); wo([u1]; wi([ see{uo, ui}, fin{ui, uo}])) =: (1)

Suppose man a saw friends b and b’, and man a’saw friend »". Then updating the
default info state with (1'1) will output a set of plural states that record at least some of
the individuals mentioned and the relations between them—incl. the following states:

Jo uo w Jioou  w J up w
ia b a ! b ! iab/ a b !

ia/},/ a’ b/
ii. She, smiled to him,.
> (uo([smile.to{uy, uo}])) =: (1'ii)

Suppose b smiled to a, and b’, to a’. Then the distributive test (1'ii) will pass Jyand J;.

(M) Anaphora to a maximized/indexical (‘definite’) antecedent

(3) i Al“ owns some"' cows.
> [uo| uo « All; max (u([own{uo, w1}, cow{u1}])) =: (3'1)

Suppose Al owns exactly three cows: b, b’, and b”. Then the output of the maximizing
update (3'1) will record all of these cows and their relation to Al as in:

J3 [ZA0) ul
ib al b

ib/ al b/
ib// al b”

ii. Tom" vaccinates them,,.
~  [uz| uz « Tom]; a([vaccinate{us, u,}]) =: (3'i1)

The u;-distributive test in (3'ii) will pass J; iff each u;-value is vaccinated by Tom.

(D) Distributive nominal quantification (a la van den Berg 1996)

(3)  ii’. Tom™ vaccinates most* of them,.
> [ua] uz « Tom]; max®([us E w1]; w([vaccinate{uz, us}])); [MOST{u1, us}]  =: (3'ii’

Suppose Tom vaccinates b and b”. Then the maximizing update in (3'11") will yield Ju:
J4 [ZA0) ul ur us

iph al b tom b

ip, al b" tom @

ip. al b” tom b”

The MOST-test requires the set of non-dummy (non-@) us-values (i.e. {b, b"}) to
constitute a majority of the non-dummy u,;-values (i.e. {b, b’, b”}), which it does.
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1. ANAPHORA TO A NON-MAXIMIZED ANTECEDENT

Default info state (dummy)

Uo ui ur
e @ @ @
Semi-incremental update (same bottom line as Brasoveanu 2007b)
(11) auO
[140]
My Ay Vi € 13) € J(i[uo))) A Vs € JAi € I(i[uo]))
Ji = [uol{iw}

= M. J#+D AV € Higluol))
fOI'De = {@, a, Cl,, ba b/}’

= MICJIJCT
J1 Uo ul ur
a @ @ @
h a @ @
h ad @ @
i b @ @
b b @ @
(1%  .oman
w([man{uo}])

MuAJs. I=J A A Ix, € upJ(x # @) A Vx, € upJyo + @(man x)

If the men in D, are a and a’

J, = AL e Jl(uo([man {uo}])IJ
= MOCIJCJ AT, €Jupi € {a,a’})
= MOCIJC AT, €J(upi € {a,a’})

Jz Uo ul ur
e @ @ @
e @ @
L a @ @
In general:

[t40]; wo([man{uo}])
= M Ay [uollJ A Axe € upJ(x # @) A Vxe € upuo  @(man x)

FACT 2=

= ([uo]; wo([man{uo}]))
iff Ax.(man x)

Bittner: Fall 2007

D2.[u]

Al1:F1

Al: F2,

Al: F2;

Al: F2=
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(1% uo[sawa* friend]

w([u1]; w([seeluo, ur}, frniur, uo}l))
= MJ Iuo:@=Juo:@A H)CEM()I()C ;é@) A1F3uo

A VX € uplyo+ @([urlluo=xJwo=x A Iy €E 1Juo =y # @)
A Yy € urdu=x(y # @ — see(x, y) A frn(x, )))
If man a saw his friends b and 4’, and man a’ saw his friend 5’

J3 = AJ. dre Jz(uo([ul]; ul([see{uo, ul},frn {ul, Llo}])))]]
= M. DB CJIC I A i € J(uoi, mi) € {{a, b, {a, b’), {a’, b')})

J3 [ZA0) ul ur
e @ @ @
i a @ @
i32 a b @
i33 a b/ @
s a4 @ @
i35 a’ b/ @
In general:

([uo]; wo([man{uo}]); wo([w1]; wi([seefuo, ur}, fin{uy, uo} D)) tiw}
= A. HK([M()]{Z@}K A Kuo:@= Juo:@ A Elx € uoK()C ;ﬁ @) Al: F3’;, F1

A VX € upKuo + @([1]1Kuo = Juo=x A Iy E urduo =y # @))
Amanx A Yy € uiJyo-(y # @ — see(x, y) A frn(x, y)))

FACT 3|=

= ([uo]; wo([mani{uo}1); wo([u1]; wi([see{ur, uo}, fin{uo, u1}1))) Al: F3|=

iff Ix(man x A y(see(x, y) A frn(y, x))

(1%  She,; smiled to him,o.
ut(uo([smile{uy, uo}]))
= AMJ I=JA Hy € ull(y ;ﬁ @) A Vy (S ullul #@Hx € uolul :y(x ?f @)) Al: F4u1
ANy Euily +@Vx € uolyr = (x # @ — smile(y, x))))

If friend b smiled to man a, b'to a’,
Js = A dle J3(u1(uo([smile{u1, Llo}])))]]
= M. D CJIC Iy A i € J(uoi, mi) € {{a, b), {a’, b')})

Ja Up up 2%

e @ @ @

noa @ @

i32 a b @

s a4 @ @

i35 a’ b/ @

FACT 4=

= ([uo]; vo([man{uo}1); wo([11]; ui([see{uo, ur}, frniur, uo}1))); ur(uo(lsmile{ur, uo}1))

iff Ix(man x A y(see(x, y) A fin(y, x) A smile(y, x)) Al: F4}=
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2. ANAPHORA TO A MAXIMIZED ANTECEDENT

Default info state (dummy)
Uo ui ur

e @ @ @
(31) Al u0
[u0]; [uo « Al]

= AJ. [uo]llJ A Vx € upJyo + @(x = al) A2:F1;
Ji = ([wo]; [uo « A {ia}

= MICJIJCJ
Jz Uo ul ur
e @ @ @
i al @ @

(3 [ownssome cows}
max"! (1 ([own{uo, w1}, cow{u}1))"
= M [l ATy EuJy @) A Yy €E urdy 2 @Ix € uoJur = (x # @)) A2: F2m
A urdn 2@ = {y| Ix € uoJu1 = (own(x, y) A cow(y))}*

If Al owns cows b, b’, b”:
J3 = A Are Jymax“ (u([own{uo, 1}, cow{ui}1)IJ
= MJIChaumduza=1{b,b,b"y Ay E {b,b’,b"}Ix € upJy1 - ,(x # @)

Jo Uo Ui U ..

e @ @ @
i1 al @ @
in @ b @
i25 al b @
ha @ b @
i25 al b ! @
he @ b" @
i27 al b” @
FACT 2=
= ([uo]; [uo « AI); max* (i ([own{uo, ui}, cow{u}])) exercise

iff Ay(own(al, y) A cow(y))

! Actually, Brasoveanu (2007) would have a few more distributivity operators:
[0l g « AL]; wo(max” (u([cow{ur}1); i (Lown {uo, u1}]))
Also, since he assimilates to the worst possible case, he would have the more complex distributivity
operator (,(D) (required for downward entailing quantifiers) . Since these complications are irrelevant here
I’ve skipped them to avoid complicating the formulas any further.
2 2@ = {y Ix EupJui - (own(x, y) A cow(y))} abbreviates

Yy Eurdu z@ <> Ix € upJyi = (own(x, y) A cow(y)))

5
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(3°) Tom*“
[u2]; [u2 « Tom]
= AMJ. [uz]lJ A Vx € urJyp + @(x = tom) ~A2: F1;

J; = AL IS Jz([uz]; [I/lz « Tom]))]J
= AJ. JQ J3 A Ll]Jul;ﬁ@ = {b, b’, b”}

J3 Uo ui ur
W @ @ @
e @ @ tom
i1 al @ @
isi. al @ tom
n @ b @
132 @ b tom
i25 al b @
iz3 al b tom
@ b @

134 @ b’ tom
i25 al b ! @
izs al b' tom
e @ b @
136 @ b” tom
i27 al b” @

izn al b” tom

(3") vaccinates them;.

u([veelun, ur}])
= AMJ I=JA Hy € ull(y ;ﬁ @) A Vy (S ullul #@(Hx € uzlul :y(x ?f @) ~Al: F4u1

A VX € uyl, —(x # @ — vee(x, y))))

Jis = AL /e J3(u1([vcc{u2, ul}]))U
= MJIChAuduza=1{b,b,b"} ANy E {b,b’,b"} — Ix € urJy1 = (x = tom A vee(x, y))

Model 1 Model 2

Tom vaccinates b, b’, b” Tom vaccinates b and b’ only

J41 = J4 J42 = {}

FACT 4= exercise

= (([wo; [wo « AL); max"! (u(fown {uo, w1}, cow{ui}]); ([ual; [z « Tom]); w([vee{ua, ur}])))
iff Iy(own(al, y) A cow y) A Yy(own(al, y) A cow y) — vee(tom, y))
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3. DISTRIBUTIVE QUANTIFICATION

(3°) Tom*“
[u2]; [u2 « Tom]

u3 = ul

(3% vaccinateg<
max“([us & w]; w([vee{ua, us}])

Ji = M A€ J(max®([us E wi]; w([vee{ua, us} )L
= MJIChAunra={b,b,b"} Nusdiz2@={y € {b,b’, b"}| vec(tom, y)}
AYY E usdz - @Ix € usd = (x = tom)

Ji uwy ur us Model 1:

e @ @ @ @ Tom vaccinates b, b’, and b”.

i3@ @ @ tom @ J41 = )\JJQ J4 A Ll]Juhe@: {b, b’,b”} A M3Ju3¢@= {b, b’,b”}
i al @ @ @ ANy € {b, b, b"}Ax € urJy1 = (x = tom)

isi, al @ tom @

n @ b @ @

in @ b @ b Model 2:

inn @ b tom (@ Tom vaccinates b and b’ only

i42/ @ b tom b J42= )\JJQ J4 A Ll]Juhe@: {b, b’,b”} A M3Ju3¢@= {b, b,}
is al b @ @ A Yy € {b, b}3i € J(uzi = tom)

i43 al b @ b

is3 al b tom (@

iz, al b tom b Model 3:

ha @ b @ @ Tom vaccinates b only

i44 @ b/ @ b/ J43=)\J.JQJ4AulJul;e@:{b,b,,b”} Al/l3Ju3¢@={b}
isa al b tom @ A Yy € {b, b}3i € J(uzi = tom)

s al b" tom b’

i25 al b’ @ @

i45 al b ! @ b !

i3s al b tom @

s al b" tom b’

hy @ b @ @

s @ b @ b”

I36 @ b”  tom @

l46 @ b”  tom b”

i27 al b” @ @

ia7 al b” @ b”
izn al b” tom
isn. al b” tom b”

®

(3°) most of them,..
[MOST{I/{], u3}]
= AMJI=JA |I/l1Ju1 +@ N uszJ,3 ¢@| > |U1Ju1 +@— uszJ3 ¢@|
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3. QUANTIFICATIONAL SUBORDINATION

(99  (Last year) Al*attended several conventions.

Bittner: Fall 2007

[t0]; [uo « AL]; ([uo]; [uo « Al]; max”l(ul([attend{uo, u,}, convention{u,}1))

If Al attended conventions ¢, ¢/, ¢”:
Jo Uo ui us

e @ @ @
i; a'l c' @
s al ¢ @
s al " @

(9") At every convention, Bill** courted & girl.

[env ui]; wi([ua]; [uz « Bill]; [us); [crt.at{ua, us, u1}, girl{us}])

Model 1 Model 2
Bill courts girl b at ¢, and again at ¢"and ¢” Bill courts girl batc, b’atc’,and b”at ¢”
J]l Uo ul ur us J12 Uo ui ur us
B @ e e @ E @ @ e @
b al ¢ bill b is al ¢ bl b
is al ¢ bill b ic al " bill b’
iy al ¢ bill b iz al " bill b”
(9°) Shes
[UNIQUE{us}1; a > every
u1([UNIQUE{u3}]); every >a
usually,;“* came to thgs banquet with him,2.
max“([us © u1]; wa([ctbw{us, us, u2}])); [MOST{u1, 14} ]
Model 1 Model 2
Bill courts girl b at ¢, and again at ¢"and ¢”, Bill courts girl batc, b’at ¢, and b”at c”;
b comes to the banquet with him at ¢” only. b comes to the banquet at ¢, and b” at ¢”.
J]l Uo ul ur us Uy J12 Uo ui ur us Uy
n @ e e e n @ e e e e
b oal ¢ bl b @ is al ¢ bill b ¢
is al ¢ bill b @ ic al ¢ bl b @
is al ¢’ bill b c” i7 al ¢” bill b" ¢’
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APPENDIX 0. PCDRT DEFINITIONS FOR NOMINAL REFERENCE

DO1. Basic terms of PCDRT

Variables Constants Type Name of objects

X, V,z @, john e entities

L,k h i@ S atomic (info) states (aka indices)
v u se (e-)stores

LJ K H {ia} st (plural) (info) states

C (st)t conditions

D (st)(st)t updates

D02. Dummies’

* @E {x1, .. Xy} = "R(x1, ...Xn) for any basic relation R

* uig=@ for any dref u

DO03. Name-dref’s, global values, substates

 John = M\ john,

o ul = {uiii; € Iy}

o L=y = {i,ELJui=x}

o Iy {is € Iy| ui # x}

D1. Conditions’

*  R{uy, ...u,} My Liz@, unt@® DNV E Lnz@, ..un+@RWil, ...uui))
e u«u’ = My Vi, €1,:q(ui=uf)

e ul y’ My (u«u ANV, €EIuTE uly+@ — ui=u')

* UNIQUE{u} :=
* MOST{u, u’}y =

)\Jgt. |u1u¢@| =1
My [ulyz@ N u'lyz @l > uliz@—u'l+ @l

D2. Standard updates

. [u] = My Yis € [, € Ji[u]j) A Vs € i, € Ji[u]))
o [Cy,...C] = MMy I=J A CJA...CJ
* (D1;Dy) = MgAy. AKA(DIK A D2KJ)

D3. Maximizing update
¢ max‘(D) = MMy ([u]; D)J A VK (([u]; D)IK = uK,+@ € u,+ @)

DA4. Distributive updates

. dist(D) MMy, ul = uJ A x, € ul(Dly - J, - )
e u(D) = )\JS;)\JS;. Iu:@ =Ju:@ A Iu;g@ * DA diStu(D)Iu;g@Ju;t@
e <u>(D) = )\JS;)\JS;. Iu:@ =Ju:@ A (Iu;g@ * O — diStu(D)Iu;g@Ju;g@)

Alura=2 —1=J)
D5. Truth (relative to default state)
=D = 3JD{ig}J

Bittner: Fall 2007

Reference’
B:215(ftn7)
B:228

Muskens ‘96
B:130(5)
B:216(21)
B:216(21)

B:255(127a)
B:255(125a)
B:255(125b)
B:256(127¢)
B:256(127d)

B:196(136f)
B:196(136d)
B:196(136¢)

B:255(125¢)

B:255(125¢)
B:255(125f)

B:255(125g)

B:228

! @ (mnemonic for ‘anomalous’) is called the dummy entity, and i@, the dummy (atomic) state.

? ‘B’ stands for Brasoveanu (2007b), i.e. the dissertation.

M @ ---un + @ denotes the substate of / obtained by repeated application of restriction
operators of the form g defined in D02, i.e. 1 1@, ..un+@ = {is E L] wii # @ & ... usi # @}

9



SSem: Conditionals in discourse Top 3: Nominal & modal anaphora

APPENDIX 1. FACTS FOR DISCOURSE (1)

FacT 1

L. [ullia}

2. My Vis € {ig}Fjs € Jiul)) A Vjs € JAis € I(i[ul))
3. M J# D A VjE Jiglul))

FACT 2R
1. [man{uo}]

2. MyAy. I=J A man{uy}J

3. MMg. [=J A Jwra# D AVi,E Juo;e@(mal’l uoi)

4. MMy 1=J A iy € J(uoi # @) A Yis € J(uoi # @ — man uoi)
FacT,

1. «(D)

2. Mg AJ,. Iu:@ =Ju:@ A ]u;g@ * A diStu(D)Iu;g@Ju;t@

3. Mvt)hjst-lu:@zt]u:@/\]ui@?é@/\ulu#@zu']ui@

A Vxe S uju#@(DIui@,u:xJu¢@,u:x)
M AT, Iu:@=Ju:@A I/l]u;ﬁ@: uJu;t@ Adx,. E ul(x # @)
A Vxeeulu¢@(DIu:xJu:x)

b

FAcT 2,
1. wo([man{uo}])

2. Mg lw=-@ =Juw=-@ N tolw+@= toJuw 2@ A Ixe € uol(x # @)

A Yxe € uolyo+@([man{uo} o= xJuo =)

3. MuMJs. o=@ =Jw=@ A Uolw+@= toJu 2@ A Ixe € uol(x # @)

A Vxe e uOIuO;ﬁ@(IuO:x= JuOZx A Hlv € JuOZx(MOi 75 @)
A Yig € Juo = (uoi # @ —> man uoi))

4. Mg o=@ =Juw=-@ N tolw+@= toJuw 2@ A Ixe € uol(x # @)
A VX € uolyo+@(Luwo=x=Juo=x N X+ @ A (X # @ —> man x))

5. MMy I=J A Ix € upJ(x # @) A Vxe € uoJuo  @(man x)

FAcT 2;
1. [1/[0], uo([man {Mo}])
2. )\Jst st HKYI([MO]IK A uo([man {Mo}])KJ)
3. MMy AK([uolIK A K=J
A Axe € upJ(x # @) A Vxe € uoduo # @(man x))
4. MMy [uollJ A Ix, € upJ(x # @) A Vx. € uoJuo + @(man x)

FAcT2|=. (1) iff (5):
. |F ([uol; wo([man{uo}]))
2. 37 ([uol; wo([man{uo} ) i}
3. AJ([uolii@}td A Axe € upJ(x # @) A Vx. € uguo + @(man x))
4. ANJ # D A Vs € J(igluoli)
A 3x. € upJ(x # @) A Vx, € upJyo + @(man x))
5. Ax.(man x)

f—

10
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D2.[u]
simplify

D2.C
DI1.R
simplify

D4.,
D4.dist

D03

F,

F2R

D03
simplify

D3.;
F2,

D03

D5
F2;

Fl1
simplify
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FACT 3R

1.
2.
3.

4.

[see{uo, ui}, frn{uy, uo}]

MMy [=J A see{ug, ui}J A frn{u, uo}

MuMJs. I=J NJwz@,u 2@+ D N Vis € Juo+ @, ut # @(see(uol, uii))
A Jul +@, u0 @ 75 @ A Vl's e Jul +@, uo;ﬁ@(fl”l’l(uli, uoi))

M. I=J A iy € @ E {uoi, wmi}) A Vis € @ E {uoi, u1} — see(uol, uii))
A iy €EJ(@ & {uii, uoi}) A Vis € @ & {uii, uo} — frn(uyi, uoi))

5. MMy [=J A i, € J(@ & {uoi, uii})

A Vis € (@ E {uoi, wii} — see(uol, uii) A fin(uii, uoi))
FACT 3,1
1. wi([seef{uo, ur}, frn{uy, uo}])

2.

MM Ly -@ = Ju-@ A udin 2@ = 2@ A ye Ewll(y # @)
A ye € urh 2 a([seefuo, ur}, frn{ur, uo} i =y =)
M. T =@ = =@ A utln @ = wiJu 2@ A ye Ewl(y # @)
A Vye = ullul ;E@(Iul =y~ Jul =y A Hl's = Jul :y(@ $ {uoi, Ll]i})
A VYis € Jyy = (@ & {uoi, mi} — see(uol, uii) A fin(uii, uoi)))
MM Ly -@ = Ju-@ A udin 2@ = i 2@ A Iy Ewll(y # @)
A Vye € u11u1¢@(1u1:y=Ju1:y /\y;é @ A HZ'S EJulzy(uoiS'/: @)
A Vi € Ju1 = (uoi # @ — see(uoi, y) A fin(uii, y)))
MM Ly -@ = Ju-@ N VYe € il z @l =y =Ju1=y) A il z@= iu 2@
A Hye = ull(y ;ﬁ @) A Vye = ullul ;g@al'g = Jul :y(uoi 75 @)
AYYe Euily 2 @Vis € Ju = (uoi # @ — see(uol, y) A fin(y, uoi)))

6. )\JS;)\JS;. I=JnA Hye e ulJ(y 7—/' @) A Vye e ulJul ;e@al's e Jul :y(uoi 75 @)
A Vis € (@ E {uoi, wii} — see(uoi, uii) A fin(uii, uoi))

FACT 3;

L. [w1]; wi([see{uo, ui}, fin{ui, uo}])

2.
3.

MM, AK([1JIK A a([seef{uo, ur}, frn{uy, uo})KJ)
MM AK([uIK A K=J A Ay € i J(y # @) A Vye € urdui 2@3is € Ju = (uoi # @)
A Vis € (@ E {uoi, wii} — see(uoi, uii) A fin(uii, uoi))

4. AIAJ. [ul]IJ A Hye = ulJ(y 7—/' @) A Vye = ulJul ;e@al's = Jul :y(uoi 75 @)
A Vis € (@ E {uoi, wii} — see(uoi, uii) A fin(uii, uoi))

FACT 3,

L. w([u]; w([see{uo, u1}, frnfui, uo}]))

2.

MJ. Iuo:@=.]uo:@ A uoluo;g@: I/l()‘]u();ﬁ@ A Elx = u()[()C;'S @)
A VX € uoluo # @([w1]; w([see{uo, ur}, frniur, uo}1))uo=xJuo=x)
MJ. Iuo:@=.]uo:@ A uoluo;g@: I/l()‘]u();ﬁ@ A Elx = u()[()C;'S @)
A VX € uolyo+ @([u1lluo=xJwo=x A Iy E 1Juo=(y # @)
AVY E o=, u1 @i € Juo = x, u1 = (U0l # @))
AT E Jyo=x, 1 = (@ & {uoi, mi} — see(uol, y) A frn(uoli, y)))
ALJ. Iuo:@=.]uo:@ A Elx € uol(x 75 @)
A VX € uolyo+ @([u1lluo=xJwo=x A Iy E 1Juo =y # @)
Ay Ewudy=+(y # @ — see(x, y) A frn(x, y)))
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D2.C
DI1.R
simplify

simplify

F2R

D03

rearrange

simplify

D2.;
F3ul

simplify

F3;

D03
simplify



SSem: Conditionals in discourse Top 3: Nominal & modal anaphora Bittner: Fall 2007

FacT 3';

L [uol; w([man{uo}1); wo([tr]; wi([see{uo, w1}, frn{ur, uo}]))

2. AJ.3AK(([uo]; wo([man{uo} DK A wo([u1]; wi([seef{uo, ur}, frn{ur, uo}]))KJ D2.;
3. A 3AK([uo)IK A Ax € uoK(x # @) A Vx € ugKyo + @(man x) F2;

A Kuo:@=.fuo:@ A uoKuo;g@ = u()Juo;g@ Adx e uoK(x * @) F3.0
A VX € uoKyo  @([1]Kuo = Juo=x A Ay €E urd o -y # @)
Ay € udu=x(y # @ — see(x, y) A fin(x, y)))
4. AlJ. HK([M()]]K A Kuo @~ Juo =@AN V)C € uoKuo # @([M]]Kuo = xJuO = x) 51mp11fy
A Jx EupK(x # @) A Vx € upKuo @y € urduo =y # @)
A VX € uoKyo 2 @(manx A Ny € uidyo =y # @ — see(x, y) A fru(x, y)))

FAcT 3|=. (1) iff (5):
L= (([uol; wo([man{uo}1)); wo([w1]; wi([see{uo, ur}, fin{ur, uo}1)))
2.3 (([uo], uO([man {uo}]))a uO([”l]; ul([see{uoa le]},fl"l”l {ula Mo}]))){l@}] D5
3. HJHK([M()] {l@}K A Kuo =@~ Juo =@AN Vx & uoKuo + @([ul]Kuo :xJuo :x) F3’;
A Jx EupK(x # @) A Vx € upKyo @y € urduo =y # @)
A VX € uoKyo+ @(man x A Ny € uidyo =y # @ — see(x, y) A fru(x, y)))
4. HJHK(K 75 IAVkE K(l@[uo]k) A Kuo @~ Juo =@AN Vx & uoKuo # @([M]]Kuo :)‘Juo :x) F1
A Jx E upK(x # @) A Vx € upKyo @y € urduo =y # @)
A Vx € uoKyo 2 @(manx A Ny € urdyo =y # @ — see(x, y) A fru(x, y)))

5. Ax(man x A Jy(see(x, y) A frn(x, y))) simplify
FACT4R
1. [smile{u;, uo}]
2. MyAy. I=J A smile{uy, up}J D2.C
3. MMg I=JANJuz@u0+@7F D A Vi € Jui £ @, w0+ @(smile(uri, uoi)) DI1.R
4. MMy I=J A iy € (@ & {ui, uoi}) A Viy € (@ & {ui, uoi} — smile(uyi, uoi)) D03
FacT 4,
1. wo([smile{u;, uo}])
2. MJ Iuo:@=Juo:@A uoluo¢@=uoluo¢@/\EIxEuoI(x;é@) Fu

A V)C = uoluo;ﬁ@([smile{ul, uo}]]uo:xz]uo:x)
3. AJ. Iuo:@=Juo:@A uoluo¢@=u01uo¢@/\EIxEuoI(x;é@) F4R

A V)C & uoluo;g@(]uo:x: Juo:x A Hi e Iuo:x(@ $ {uli, uoi})
A Vi € L= (@ & {ui, ugi} — smile(ui, uoi))

4. AlJ. Iqu@ =Juo:@ A Vx (S uoluo;e@(]uo:x: Jqux) A uoluo;g@ = u()Juo;g@ rearrange
A Jx Eupl(x # @) A Vx € uplyo+ @i € Lio=(u1i # @)
AYx E uoly+@Vis € L= (i # @ — smile(ui, x)) D03

5. MJ I=Jn H)C = uol(x ;ﬁ @) A VX € uoluo;e@al' € ]uo:x(uli 75 @) 51mp11fy

AYXx E uoly+@Vi € Lo=(i # @ — smile(uii, x))
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FAcT 4,

1. wi(uo([smile{uy, uo}]))

2. MJIM1:@=JM1:@A u11u1¢@=u1Ju1¢@AEIyEull(y;é@) Fu
A Vy = ullul # @(uo([smile{ul, uo}])lul :)Jul :y)

3. AlJ. Iu1:@=Ju1:@A u11u1¢@=u1Ju1¢@/\ EIyEull(y;é@) F4uo

A Vy € ullul ;E@(Iul :y=Jul =y A Elx € uolul :y(x ?f @)
A V)C e uOIul =y, u0#@ 31 € Iul =y, u0:x(uli 75 @)
AYX E uolyi =y, w0+ @Vi € Lui =y, o = (111 # @ — smile(u,i, x))))

4. MJ Iul =@ =Ju1 =@ A ullul @~ ulJu1 +@ A Hy = ull(y ?f @) D03,
A Vy € ullul ;ﬁ@(]ul =y~ Jul =y A Elx € uolul :y(x ?f @) 51mp11fy
A X € uply = (x # @ — smile(y, x))))
5. MJI=J ATy € ud(y + @) A Vy € urlyi 2 @3x € uol = (x # @) simplify
ANy Euily +@Vx € uolyr = (x # @ — smile(y, x))))
FacT 4;
L ([uo]; wo([man{uo}1); wo([1]; wr([fin{ur, uo}, seefuo, ui}1))); wi(uo([smile{ur, uo}]))
2. AU AK(([uo); wo([man{uo}]); wo([u1]; w([frn{u, uo}, see{uo, ui}])))IK D2.;
A ur(uo([smile{ur, uo}1)KJ)
3. AlJ. HK(HH([M()]]H A Huo:@= Kuo:@ A V)C € uoH(x ;é @ - [ul]Huo:xKuo:x) F3’;
A Ix EugH(x # @) A Vx €E ugHy + @y € 1K=y # @)
A Yx € ugHyo+ @(man x A Yy € 1Ky = (y # @ — see(x, y) A frn(x, y)))
ANK=JA Hy € ulK(y;é @) A Vy (S ulKu1¢@ 3)6 € uoKulzy(x ;é @) F4u1
A Yy € uKy + @Vx € upKyi = (x # @ — smile(y, x)))
4. AlJ. HH([M()]]H A Huo:@= Juo:@ A V)C € uoH(x ;é @ - [ul]Huo:xJuo:x) elim. K

A Jx EugH(x # @) A Vx €E ugHy+ @y € uiHuw =y # @)
AYx EuoHy+@( manx A Yy € uiyo=(y # @ — see(x, y) A frn(x, y)))
ANyEuHY# @) A Yy EuiHy @ Ix € uoHy = (x # @)
AYY EuiHy + @Vx € uoKo = (x # @ — smile(y, x)))
5. AlJ. HH([M()]]H A Huo @~ Juo =@AN V)C € uoHuo # @([M]]Huo :)‘Juo :x) 51mp11fy
A Ix EugH(x # @) A Vx E ugHy + @y € uiHuw =y # @)
ANx € ugHy + @(man x A y € urJyo=+(y # @)
Ay Ewudy=+(y # @ — see(x, y) A frn(x, y) A smile(y, x)))
6. MJ HH([M()]]HA Huo:@=Juo:@A H)CE IA()I‘I()C?é @) A VX € uoHuo;e@([u]]Huo:xJuo:x) D03
A X € uoHy + @(man x A y € urJyo=+(y # @)
Ay Ewud=+(y # @ — see(x, y) A frn(x, y) A smile(y, x)))

13
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FACT 4=
(1) iff (5)
L= ([uol; wo([man{uo}1); wo([url; wi([see{uo, ur}, frnfun, uoi1))); wiuo([smile{u, uo}1))

2. 3J (([uo]; wo([man{uo}1)); wo[ur]; ur([seef{uo, ur}, frniur, uo})));
wGo([smile{ur, uo} )i}/ D5
3. 4J. HH([M()]{Z@}H A Huo:@=.]uo:@ F4;

A Elx = uoH(x 75 @) A VX € uoHuo;e@([u]]Huo:xJuo:x)
ANXx € ugHy+ @(man x A y € urJyo=+(y # @)
Ay Eudy=+(y # @ — see(x, y) A frn(x, y) A smile(y, x)))
4. 3J. HH(H;ﬁ SAVhE H(l@[uo]h A Huo:@= Juo:@ F1
A Elx = uoH(x 75 @) A VX € uoHuo;e@([u]]Huo:xJuo:x)
ANx € ugHy + @(man x A y € urJyo=+(y # @)
Ay Eudy=+(y # @ — see(x, y) A frn(x, y) A smile(y, x)))
. Ax(man x A y(frn(y, x) A see(x, y) A smile(y, x)) smpl.

N

APPENDIX 2. FACTS FOR DISCOURSE (3)

FACT 1«
. uo « Al]
AT T=J A (o « ADJ D2.C
. ML I=JAVYi EJuo;ﬁ@(uoi =Ali) D1.«
. ML I=JAVYi EJuo;ﬁ@(uoi = Cll) D03
LM I=JAIxEupJx £ @ — x=al) DO03

1
2
3
4
5
Fact 1;
1. [uol; [uo « Al]
2
3
4

MY 3K ([uo]IK A [uo « ALK D3.;

. A 3K ([uolIK A K=J A Vx € upJ(x # @ — x = al) Fl«

. A [uollJ A Vx € upJ(x # @ — x = al) simplify
FACT 2R ~Al: F3R

1. [own{uo, u1}, cow{u, up}|
2. MJ I=J~A Hl's = J(@ $ {Moi, Ll]i})
A Vis €@ & {uoi, wii} — own(uol, uri) A cow(u;i))

FACT 2,1 ~Al: F3,1

1. w([own{uo, ur}, cow{ui}])
2. MJ.I=JATyEulJy+@)

A Vy & ulJul ;e@(al' (& Jul :y(uoi 75 @)
A Vi€ Ju = (uoi # @ — own(uoi, y) A cow(y)))

FacCT 2; ~Al: F3;

1. [uil; w([own{uo, u1}, cow{ui}]))
2. M [wllJ A Ty € u iy + @)

AYY € urdy £ @(Tis € Ju1 = y(uoi # @)
A iy € Jur =y (uol # @ — own(uoi, y) A cow(y)))

14
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FACT 2m
1. max“ (ui([own{uo, ur}, cow{u}1))
2. MJ. ([ui]; m([own{uo, ui}, cow{ui }1)1J
A VK(([M]], ul([OWl’l{Mo, Ll]}, COW{M]}]))[K — I/llKul +@ Q ulJul +@
3. AMJ [w]lJATyEuJy+ @)
A Vy € ulJul ;e@(ai (S Jul :y(uoi 75 @)
A Vi€ Ju = (uoi # @ — own(uoi, y) A cow(y)))
AVK([w]IK A Iy € uiK(y # @)
A Vy € ulKul ;g@(al' (S Kul :y(uoi 75 @)
A Vi € Kt = (uoi # @ — own(uoi, y) A cow(y)))
= K 2 @< uiJu 2 @)
4. AMJ. [wllJ Ay EwJ(y # @) A Yy €EuiJ(y # @ — i € Ju1 = (uoi # @))

AYYY Eurdui 2@ <= Ax € ugdui = (own(x, y) A cow(y)))
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D3

F2;

simplify
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SSem: Conditionals in discourse Top 3: Nominal & modal anaphora

Structured nominal and modal reference (2):
Update Semantics + Ty (UTy>)

0. NOMINAL REFERENCE: OUTLINE OF ANALYSIS IN UTy>

()
(1

Anaphora to a non-maximized (‘indefinite’) antecedent

1.
~>

ii.

1 .
A" man saw"! a friend.

[uo]; [man(u())]; [u1]; [S€€<uo, ul)]; [ﬁ”n<ul, Mo)]

Output if man a saw his friends b and »’, and man a’saw his friend b".

Jioouw

i11 a b

i]z a b !

i13 a ! b !

She,,; smiled to him,.
~ [smile.touy, uo)]

Output if b smiled to a, and ', to a’.
Jz Uog U

i11 a b

i13 a’ b/

(M) Anaphora to a maximized/indexical (‘definite’) antecedent

3)

(D)

3)

1.
~>

ii.

~>

A1 [owns,o"' several’' cows,i]41 - u1.

[4o]; [uo = AL; [t1]; [ownuo, wr)]; [A1]; [PL(A1)]; [cow(un)]; [A1 ~ 1]
Output if Al owns exactly three cows: b, b’, and b”.

Juoouw w4

ip al b {b,b’,b"}

i, al b" {b,b,b"}

ip, al b” {b,b,b"}

Tom" [vaccinates,s, »1 themy]ui - u1.

[u2]; [u2 = Tom]; [vaccinate{us, u1)]; [PL{A1)]; [A1 ~ u1]
Joo ouwy  ur up A

ip al b tom {b,b’,b"}

ipn» al b" tom {b,b,b"}

ip. al b” tom {b,b,b"}

Distributive nominal quantification (a la van den Berg 1994)
i’

Tom"? [vaccinates,, ,1 [mosty 2 [of1 c 41 themyi]]4a2 ~ 1
[u2]; [u2 = Tom); [vaccinate{us, uy)];
[4,]; [MOST(41, A2)]; [u1 € 41]; [PL{A1)]; [A2 ~ ui]

Output if Tom vaccinates » and b”:

Js uy  ur w A, Az

ipb al b tom {b,b,b"} {b,b"}
i, al b" tom {b,b,b"} {b,b"}
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(@) Anaphora to a quantified antecedent

(6)

1.
~>

ii.

iii.

~>

cf. vd Berg, 1994, Brasoveanu, 2007
Bllluo threw a part uoul.
party

[uol; uo = Bill]; [u1]; [party.offur, up)];

Output if Bill threw party b:
J 1 [ZA0) [Z3]
in  bill b

Most™" 4% [of** € the ) - o guests,s. u1] 41 -2 [had a good time] 4 - o

([41]; [42]; [MOST(41, 42)]); ([u2]; [u2 € A1]; [A1 ~ ua); [guest.al(ua, wr)]; [A1 ~ ua]);
([hgt(u2)]; [A2 ~ u2])

Output of quantifier update J», := ([41]; [42]; [MOST(A1, A2)])Ji

if D, = {@, bill, b, c,c’,c"}

S ouw w4 A

in  bill b {bill, b, ¢, c’, c"} {bill, b, ¢, c’, c"}
iis  bill b {c,c’,c"} {c,c’,c"}

iia  bill b {c,c’,c"} {c,c’}

i1s bill b {c,c’,c"} {c,c”}

iie bill b {c,c’,c"} {c,c"}

Output of restrictor update Jy, := ([uz]; [guest.a{uz, u1)]; [A1 ~ u2])Jai
if the guests at b were ¢, ¢, ¢”,

Jo uwy wr uy A A

iy bill b c {c,c’,c"} {c,c’,c"}
i bill b c {c,c’,c"} {c,c’}

iy bill b c {c,c’,c"} {c,c”}
la bill b c {c,c’,c"} {c,c"}
s bill b ¢ A{c,c,c”} {c,c’,c"}
e bill b ¢ e, c”} {c,c’}

iy bill b ¢ Ac,cc”} {c,c”}
s bill b ¢ e, cc” {c,c"}
i bill b c¢” e, c,c” {c,c’,c"}
o bill b c¢” e, c,c” {c,c’}
iy bill b c¢” A{c,cc”} {c,c”}
iy bill b c¢” e, c”} {c,c"}

Output of nuclear scope update Jos := ([hgt(u2)]; [A2 ~ u2])J2
if ¢’and ¢” had a good time (hgt):

J uwy wr uxy A A
s bill b ¢ A{c,cc”} {c,c"}
iy bill b c¢” e, c”} {c,c"}

They 4, [stayed,, until late] ~ 0.
[PL(42)]; [stay.late{us)]; [A2 ~ us]

18



SSem: Conditionals in discourse Top 3: Nominal & modal anaphora Bittner: Fall 2007

(7) i Bill" [threw a party].o"'.
> [uol; uo= Billl; [u1]; [party.ofus, uo)];

Output if Bill threw party b:
J 1 Uo Ui
in  bill b

ii. None™ [of** S the - .2 guests,a, u1] 41 - w2 [left before midnight]4 - ,o.
> [A1]; ([ua]; [u2 € A1]; [A1 ~ ua]; [guest.at{ua, ur)]; [A1 ~ u2]); ([T[bm{u2)]]); [41 ~ u2])

Output of domain update J», :=[A1]/i
if D, = {@, bill, b, c,c’,c"}

S ouw w4

in  bill b {bill, b, ¢, c’, "}

s bill b {e, ¢ e

Output of restrictor update Jr, := ([uz]; [guest.at{ua, ur)]; [A1 ~ u2])J21
if the guests at b were ¢, ¢/, ¢”,

Jn uy w uw A

iy bill b c {c,c’,c"}

i bill b ¢ A{c,c,c”}

iy bill b c¢” e, c”}

Output of nuclear scope update J3 = ([~[lbm{u)1]; [41 ~ u2])J2
if none of ¢, ¢”and ¢” left before midnight (/mb):

Jn uwy w uw A A

iny bill b c {c,c’,c"} {@}

i bill b ¢ Ac,cc”} {@}

s bill b ¢ el @)

if any of ¢, ¢”and ¢” left before midnight (/mb):
{}

iii. They; ally; ~ .2 [had a good time] 4 ~ 2.
> [PL{A]; [A1 ~ u2]; [hgKuz)]; [A1 ~ u2]
(8)  Quantificational subordination cf. Brasoveanu, 2007

(9) i (Last year) Al [attended,o"' several’' conventions,:]ui - u1.
> [uol; [uo = AI; [u1]; [attend{uo, ur)]; [A1]; [PL{AL)]; [enun)]; [A1 ~ ]

ii. At [every, [conventiony 4 -1 [a“' ™ friend,s. .o of his, courted,s, .1 Aui(w3) 8irlua]at ~ w1
~  [PL{A)]; [enW(un)]; [Ar ~ ui]; [u2]; [frndua, uo)]; [SG{uo}]; [us); [ert.at(uz, us, ur)];
[girKus)]; [ (SG{us})]; [un(SG{ua})]; [A1 ~ 1]

iii. Sheyiws3) usuallyAzAl ~u1 [came to the banquet (of ;) with himyz]42 ~ u1.
= (86 {us})]; [42]; [MOST(A1, 42)]; [A1 ~ ui]; [ethwus, ur, u2)]; [ (SG {ua})]; [A2 ~ 1]
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1. ANAPHORA TO A NON-MAXIMIZED ANTECEDENT

Default info state (dummy)
Uo ui ur

e @ @ @
(11) auO
[u40]

MyAjs. i € I(i[uo]j A uyf # @)

Output J; := [uo]{i@} for D. = {@, a,a’, b, b'}:
J1 [ZA0) ul us

i a @ @
i a4 @ @
iz b @ @
s b @ @
(1  many
[man(uo)]

AgAjs. j € I A man uyj

Output J, := [manu)]/,
if the men in D, are a and a’
Jz Uo ul ur

i a @ @
i a @ @
FACT 2=

= [uo]; [man{uo}]
iff Ax.(man x)

(1% saw,“

[1]; [seeCuo, u1)]

My Ajs. i € 1(i{[u1]] A see(uoi, uyj))
Output J31 = [ul].]z = )gv Hl's = Jz(i[ul]j A I/l]J 75 @)
1 oug ur up

i31 a a @
i32 a a’ @
i33 a b @
i34 a b/ @
i35 a’ a @
i36 a’ a’ @
i37 a’ b @
i3g a’ b/ @
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Output J3; = [see{uo, u1)]J31 = Ns. j € J31 A see(ugy, uyj)
if asaw a’, b, and b’, and a’saw a and b’.
Joo ou ur up

i32 a a’ @
i33 a b @
i34 a b/ @
i35 a’ a @
i3g a’ b/ @

FACT 3=
= [uo]; [man{uo)]; [u1]; [seeuo, u1)]
iff Ix.(man x A y.(see(x, y)))

(1% [afriend] i .o

[firndus, uo)]
My As. js € I A fin(ug, uy)

Output Jy = [fin(u1, uo)Ja2 = As. j € J32 A frn(uyj, ugj)
if a is friends with b and 4’, and a’ with b":
Ja Up up 2%
i33 a b @
i34 a b ! @
i3g a ! b ! @
FACT 4=
= [uo]; [man{uo)]; [t1]; [seeuo, ur)]; [findur, uo)]
iff Ix.(man x A y.(see(x, y) A frn(y, x)))

(1°)  She,; smiled to him,e.
[smile.to{uy, uo)]
MyAjs. j € I A smile.to(u], ug)

Output Js := [smile.to(u, uo))Ja = Ajs. j € Ja A smile.to(uyj, ugy)
if b smiled to a, and b'to a”
J5 Uo ul us

i51 a b @
i52 a’ b/ @
FACT 5=

Bittner: Fall 2007

D3.C,DI1.R

(simplified, see sec. 5)
D3.C,DI1.R

(simplified, see sec. 5)
D3.C,D1.R

= [uol; [man{uo)]; [u1]; [seeuo, u1)]; [finur, uo)l; [smile.to{us, uo)]

iff Ix.(man x A y.(see(x, y) A fru(y, x) A smile.to(y, x)))

21



SSem: Conditionals in discourse Top 3: Nominal & modal anaphora

2. ANAPHORA TO A MAXIMIZED ANTECEDENT

Up U U o Ay
e @ @ @ .. {@
(31) Al u0

[140] 5 [uo = Al]

MyAjs. i € I(i[uo]j A ugf = al)
Output J; := ([uo]; [uo = Al){ia}
Ji Up Ui Uup Ay

in a @ @ .. {@}

(3%  [owns,"
[u1]; [0W11<u0, M1>]
MyAjs. Ais € J(i[ur]j A own uoi uyj)

Output J» := ([t1]; [own{uo, u1)])Ji
if Alowns a, b, b’,and b”:

J Uo (73] Uup Ay
i al a @ {@}
in a b @ .. @
i al b @ .. @
i al b @ ... @
FACT 2=

= [uol; [uo = All; [ur]; [own{uo, ur}]
iff Iy, own(al, y)

(3% severaf'
[41]; [PL{41)]
M M. Aig E1[A1]j A @ E Ay A Ay > 1

Output J3 = ([41]; [PL{U]}])JQ,
if D, = (@, al, a, b, b, b

J3 Uo ul ur .. A]

isn al a @ {al,a, b, b’ b"}
v ad a4 @ b, b"
v a b @ {al,a,b, b, b"}
i ad b @ b, b"
s al b @ {al,a,b, b, b"}
s a b @ b, b"
in a b @ {al,a,b, b, b"}
s a b @ b, b"
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(34) COWS,1] 41 ~u1
[cow(ui)]; [A1 ~ ui]

Output J41

= [cow(u1)])>
= Ns.jJEJ2 A cow uyj

if the cows in {a, b, b’, b"} are b, b’, b".

Ju uo
isn al

isn al

iny al
in1 al

i al

ins al
iz al

i al
inz al
Output J42
Ju  ug
isn al
i al
isgr al
FACT 3.4]=

Ui ur A]

b @ .. f{alabb,b"

b @ (b, b, b"

b @ b, b"
V@ {al,a, b, b, b"}
V@ (b, b, b"

b./ @ {’b /, b//}

b @ tal,a, b, b, b"}
b @ (b, b, b"

b @ ... {b,b"

= [A1~ Lt]].]41

= )\.]v] € J41 A A]J = u1J41
[Z3] ur A]

b @ .. {bb,b"
b @ ... {bb,b"
bY@ ... {bb,b"

Bittner: Fall 2007
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= [uo]; [uo = A0 ; [u1]; [own{uo, ur}]; [41]; [PL{A1)]; [cow(un)]; [41 ~ ui]
iff Iy (1 # 32 A own(al, y1) A cow yi A own(al, y2) A cow )

(3°) Tom*“
[u2] ; [ur = Tom]
MAjs. i € I(i{[uz]j A uy = tom)

Output Js
J5 Uo
i51 al
i52 al
i53 al

= ([u2]; [ua = Tom])Ja

= N i, € Jan(i[uz]j A uy = tom)
Uui ur A]
b tom ... {b,b,b"} ...
b" tom ... {b,b,b"} ...
b” tom ... {b,b,b"} ...
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(3%  [vaccinatesy .
[vaccinate(u, u1)]

Output Js == [vaccinate{ua, u1))Jsi

= N, J € Js A vaccinate(uyj, uyj) D3.C,DI1.R
Model 1: Model 2:
Tom vaccinates b, b’, and b” Tom vaccinates b and b’ only
J6 Uo ui ur A] J6 Uo ul ur A]
iss al b tom ... {b,b,b"} ... iss al b tom {b,b’,b"}
is; al b tom ... {b,b,b"} ... is; al b" tom {b,b’, b’}
iss al b” tom .. {b,b,Db"} ...

(3)  themulai-u
[PL(A1)]; [A1 ~ u1]

OutputJm = [PL(A])]J6

= No.jEJsA|Ay|>1 D3.G, D2.rL
Model 1: Model 2:
J71 [ZA0) ul ur A] J71 [ZA0) ul ur A]
iss al b tom ... {b,b,b"} ... iss al b tom {b,b’,b"}
is;, al b tom ... {b,b,b"} ... is; al b" tom {b,b", b’}
iss al b” tom ... {b,b,b"} ...
Output J72 = [A] ~ Lt]].]71
= N jEJIn(dy =uJn) D3.~
Model 1: Model 2:
Jrn o w U 7)) e A {}
iss al b tom ... {b,b,b"} ...
is; al b tom ... {b,b,b"} ...
iss al b” tom ... {b,b,D"} ...

Fact3.7|=
= [uol; [uo = Al ; [u1| ownluo, ur)]; [A1| PL{AL)]; [cow(un)]; [41 ~ wi];
[u2] ; [u2 = Tom]; [vaccinate {uz, ui }]; [PL{A1)]; [41 ~ u1]

iff Iy (1 # 32 A own(al, y1) A cow yi A own(al, y2) A cow )
A Yy(own(al, y) A cow y — vaccinate(tom, y))
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Top 3: Nominal & modal anaphora

3. DISTRIBUTIVE QUANTIFICATION

Default info state (dummy)

Up U U o Ay
e @ @ @ .. {@
(3  AI*°[owns," several'' cows,i]1 -u1

[uo]; [uo = ALl; [u1]; [own(uo, ur)]; [41]; [PL{AL)]; [cow(ur)]; [A1 ~ ui]
J42 [Z00) [Z3] us A]
i412 al b @ {b, b/, b”}
i422 al b/ @ {b, b/, b”}
i482 al b// @ {b’b/’bl/}
(3% Tom"“Y[vaccinates .1
[u2] ; [u2 = Tom]; [vaccinate{us, uy)]

Model 1:
Tom vaccinates b, b’, and b”
Joo uo uy  uy ... A
icc, al b tom ... {b,b,b"} ...
icac al b tom ... {b,b,b"} ...
ies al b” tom ... {b,b,Db"} ...
Model 1:
Tom vaccinates b and b’ only
Joo uo ur  uy ... A
icc, al b tom ... {b,b,b"} ...
icac al b tom ... {b,b,D"} ...
Model 3:
Tom vaccinates b only
Joo uo ur  uy ... A
issr, al b tom ... {b,b,b"} ...
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(3")  most,*
[42]; [MOST(4,, A2)]
MAjs. Ais € I(i[A2]] A @ & Ayf T Ayj A |Ayj N Ayj| > |Ay) — Ay

Output J; ([42]; [MOST(A1, A2)]) 62

= N, i€ Ja(i[42)j A Ay S Ay A JAy N Ayj| > |4 — Ay
Model 1:
Tom vaccinates b, b’, and b”
J7/ [ZA0) ul ur A] Az
inn al b tom {b,b’,b" ... {b,b,b"} ...
inag al b tom {b,b,b"} ... {b,b"}
in3 al b tom {(b,b’,b" ... {b,b"}
ina al b tom {(b,b’,b" ... {b,b"}
i1 al b tom {b,b’,b" ... {b,b,b"} ...
i al b’ tom {(b,b’,b"} ... {b,b"}
i3 al b tom {(b,b’,b" ... {b,b"}
ina al b tom (b, b7 ... {b,Db"} ...
izzi al b”  tom {b,b’,b" ... {b,b,b"} ...
iz al b” tom {(b,b’,b"} ... {b,b"}
i3 al b”  tom {(b,b’,b" ... {b,b"}
iz3a al  b”  tom {(b,b’,b" ... {b,b"}
Model 2:
Tom vaccinates b and b’ only
J7 [ZA0) ul ur A] A2
inn al b tom {(b,b’,b" ... {b,b,b"} ...
inag al b tom {b,b,b"} ... {b,b"}
ins al b tom {(b,b’,b" ... {b,b"}
ina al b tom {(b,b, b7 ... {b,b"} ...
imi al b tom {(b,b’,b" ... {b,b,b"} ...
i al b tom {(b,b’,b"} ... {b,b"}
i3 al b tom {(b,b’,b" ... {b,b"}
ina al b tom {(b,b’,b" ... {b,b"}
Model 3:
Tom vaccinates b only
J7 [ZA0) ul ur A] Az
inn al b tom {(b,b’,b" ... {b,b,b"} ...
inag al b tom {b,b,b"} ... {b,b"}
ins al b tom {(b,b’,b" ... {b,b"}
ina al b tom {(b,b’,b" ... {b,b"}

Bittner: Fall 2007
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(38) OfuleAl
[uleAl]
= MN.JEIAujE Ay

Output Jg = [I/ll = Al].]7
for Models 1-3

(3 themulo-w
[PL(A1)]; [A2 ~ u1]

Output J91 = [PL(A])]J7
= )
for Models 1-3

Output ng = [Az ~ ul]J7
= )\.]v] (S J7 A Az] = u1J7

Model 1:

Tom vaccinates b, b’, and b”

ng Uo ul ur A] Az

inn al b tom ... {b,bb"} ... {b,b, D"} ...
i1 al b" tom ... {b,b,b"} ... {b,b,b"} ..
i1 al  b” tom ... {b,b,b"} ... {b,b,b"} ...
Model 2:

Tom vaccinates b and b’ only

ng Uo ul ur A] Az

in2 al b tom ... {b,b,b"} ... {b,b’}

i al b" tom ... {b,b,b"} ... {b,b}
Model 3:

Tom vaccinates b only

Jor={}

4. ANAPHORA TO A QUANTIFIED ANTECEDENT

Default info state (dummy)
Up U U o Ay

e @ @ @ .. (@

(6"  Bill*® [threw a party] ,o**
[uo); [uo = Billl; [u1]; [party.of{ui, uo)]

Output J; = ([uo| uo = Billl; [u1]; [party.of{us, uo)]) {iw}
if Bill threw party b:

J1 [ZA0) ul
i bill b
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SSem: Conditionals in discourse Top 3: Nominal & modal anaphora

(6%  [Most*t2
[41]; [42]; [MOST(41, 42)]

Output Jp = ([A]], [Az]; [MOST(A], Az)])]]
A Aok C Avk A JArk O Aok | > |Avk — Ak])
if D, = {@, bill, b, c,c’,c"}

Joou w4 A

in  bill b {bill, b, ¢, c’, c”} {bill, b, c, c’, c”}
iis  bill b {c,c’,c"} {c,c’,c"}

i bill b {c,c’,c"} {c,c’}

i1s bill b {c,c’,c"} {c,c”}

ite bill b {c,c’,c"} {c,c"}

iy bill b {bill, b, c} {bill, b, c}

(6%  [of*€™ the —u2 QUEStS2, u] 1 -u2
([u2]; [u2 € A1]); [A1 ~ ua]; [guest.aua, ur)]; [A1 ~ u2]
= (MA. Ti € [([[ux)j A uy € Ay)); (MA.jE T A Ay = ual);
(ALA. j € I A guest.at(uyf, uy))); (AA.jE LA Ay = unl)

Output J3; := ([uz]; [u2 € 41]; [41 ~ ua]; [guest.at(u, u1)])J2
if the guests at b were ¢, ¢/, ¢”,

Joo ou  our uy A A

i bill b c {bill, b, ¢, c’, c”}y {bill, b, c,c’,c"}
i bill b ¢’ A{bill, b, c,c’,c”y {bill, b, c,c’,c"}
i3 bill b c”  Abill, b, c,c’,c”y {bill, b, c,c’,c"}
isin bill b c {c,c’,c"} {c,c’,c"}

i35 bill b ¢ A{c,c,c”} {c,c’,c"}

iz bill b c” e, cc”} {c,c’,c"}

iz bill b c {c,c’,c"} {c,c’}

ize bill b ¢ A{c,cc”} {c,c’}

isio bill b c¢” e, ¢ c”} {c,c’}

i3 bill b c {c,c’,c"} {c,c”}

iy7  bill b ¢ e, c,c”} {c,c”}

isnn bill b c¢” e, cc”} {c,c”}

iza  bill b c {c,c’,c"} {c,c"}

iy bill b ¢ A{c,cc”} {c,c"}

i3iz bill b c¢” e, c”} {c,c"}

is;3 bill b ¢ {bill, b, c} {bill, b, c}

isia bill b ¢ {bill b, ¢} {bill, b, c}

is;s bill b ¢” {bill b, ¢} {bill, b, c}
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SSem: Conditionals in discourse

Output J3 = [A] ~ Mz]J31

J32
i31
i35
i39
i3
i36
I310
i33
i37
i311
i34
i38
i312

(6°)

Ju uo
i1 bill
izo  bill
izn  bill
izl bill
i3 bill
i1 bill
g  bill
isi2 bill
Output J42 .
Ju uo
i3 bill
i1 bill

Uo

bill
bill
bill
bill
bill
bill
bill
bill
bill
bill
bill
bill

= )\.]] EJ31 A A]j= u2J31

(221
b
b
b
b
b
b
b
b
b
b
b
b

2%

~

N

~

N

~

N

~

N

[ I o N o N o N o N o W o N o M O M G N T O

had a good time}z -,
[hgK(u2)]; [A2 ~ us]

OutputJ41 = [hgt(u2>]J32

up

b

ST T

up
b
b

N.JE T3 A htg uyf
if ¢’and ¢” had a good time (hgt):

ur A]
c {c,c’,c"}
c// {c’ cl’c”}
c {c,c’,c"}
c// {c’ cl’c”}
c {c,c’,c"}
c// {c’ cl’c”}
c {c,c’,c"}
c// {c’ cl’c”}
[A2 ~us)Ja
)\.]] € J41 A Az] = u2J41
175} Ay
c {c,c’,c"}
c// {c’ cl’c”}

Top 3: Nominal & modal anaphora

{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c, ¢}

{e, ¢}

{e, ¢}

{c, ¢}
{c, ¢}
{c, ¢}
{e’ e
fe’ e
fe’ e

{c,c’,c"}
{c,c’,c"}
{e, ¢}

{e, ¢}

{c, ¢}
{c, ¢}
fe’ e
fe’ e

{c, ¢’}
{c, ¢’
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SSem: Conditionals in discourse

(6°) [They.
[PL{42)]

Output Js

Jsiouwy  ur up
i33 blll b C
i311 blll b C

V4

(6% [stayed until late],s] 42 ~u2

[PL<A2>]J42
= )\.]]EJ42A|A2]|>1

A,
{C,C/,C”}
{C,C/,C”}

[stay.late{us)]; [A2 ~ us]

Output J61 =
Model 1
¢ and c” stay late.

Joo w0 ur up
i33 blll b C
i311 blll b C”

Model 2

¢ and ¢’ stay late.
Joo up  ur
i33 blll b C
Output J62 =
Model 1

¢ and c” stay late.

Joo w0 ur up
i33 blll b C
i311 blll b C”

Model 2
¢ and ¢’ stay late.

Joo={}

[stay.late{u>)]Js
= N.JjEJs A stay.late uyj

{C,C/,C”}
{C,C/,C”}

A,
{C, C/, c//}

[A2 ~ uzlJs1
= )\.]] = J61 A Az] = u2J61

A,
{C,C/,C”}
{C,C/,C”}

Top 3: Nominal & modal anaphora

{c, ¢’}
{c, ¢’

{c
{c

{c

{c
{c

,c”}
,c”}

,c”}

,c”}
,c”}
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Default info state (dummy)
Up U U o Ay

e @ @ @ .. (@

(7 Bill* [threw a party]“!

[uo); [uo = Billl; [u1]; [party.of{ui, uo)]
J1 Uo ul
i bill b

(79 [None™'
[41]

Output J2 = [A]]J]
= M A EN([A] A @& Ay))
if D, = {@, bill, b, c,c’,c"}
Jz [ZA0) ul A]
in  bill b {billb c, "}

s bill b {e, ¢ e
in bill b {bill b, c}

(7 [of*€™ the -u2 QUestS2, w1 -u2
([u2]; [u2 € A1]); [A1 ~ ua]; [guest.auz, ur)]; [A1 ~ u2]
= (MA. Ti € [([[ux)j A uy € Ay)); (MN.jE T A Ay = ual);
(ALA. j € I A guest.at(uyf, uy))); (AA.jE TN Ay = unl)

Output 5 = ([uz]; [u2 € 41]; [41 ~ ua]; [guest.at(uz, ur)]; [41 ~ uz])J>

if the guests at b were ¢, ¢/, ¢”,

J3 Uo U U Al

isin bill b c {c,c’,c"}
i35 bill b ¢ A{c,c,c”}
iz bill b c¢” e, ¢ c”}
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SSem: Conditionals in discourse Top 3: Nominal & modal anaphora

(7" [not left before midnight],2]uz - 42.
[~([bm{u2)])]; [42 ~ u2]

Output OfJ41 = [ﬁ[lbm<u2)]]J32
= )\.]] eJnA ﬁ[lbm(u2>]]
= N.jE Js A ~Ak(k € [Ibm{u)]1{j})
= N.JEJInAkEN(j E {} Albm uy'))
= )\.]] = J32 A —Ilbm u2]
Model 1
¢ did not leave before midnight (/bm) and neither did ¢ or ¢”:
Ju ow  ur w A
isin bill b c {c,c’,c"}
i35 bill b ¢ A{c,cc”}
iz bill b c¢” e, c”}

Model 2

¢ left before midnight; ¢”and ¢” didn’t.
Ju  u  owr ua Ay

i35 bill b ¢ e, c,c”}

iz bill b c¢” e, c”}

Output OfJ42 = [Az ~ uz].]41
= )\.]] = J41 A Az] = u2J41
Model 1
Ju U up Uus A
i3 bill b c {c,c’,c"}
i35 bill b ¢ e, c”}
iz bill b c¢” e, ¢ c”}

Model 2
Ji={}

(75) They [allg~u2
[PL(A1)]; [A1~ u2]

Output of J5; := [PL{A1)]Ja
= )L]]EJ42A|A1]|>1
Js1 Uo Ui us A
i3t bill b c {c,c’,c"}
i35 bill b ¢ H{c,cc”}
iz bill b c¢” e, c”}
Output of J5; = [A4] ~ uz)Js1
= )\.j.jEJsl AA1j=u2J51
Jso Uo Ui us A
i3t bill b c {c,c’,c"}
i35 bill b ¢ e, c,c”}
iz bill b c¢” e, c”}
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(7°)  [had a good time}s] 1 -u2
[hgt(us)]; [A1 ~ u2]

Output of Jg1 = [hgt(u2>]J52
= )\.]] EJsx A hgt I/lz]
if ¢ had a good time, and so did ¢"and ¢” .
Jo1 U up Uus A
iy bill b c {c,c’,c"}
i35 bill b ¢ e, c”}
iz bill b c¢” e, c”}

Output of Jg; = [41 ~ u2)Je1
= )\.j.jEJm AA1j=u2J61
Je2 Uo Ui us A
i31 bill b C {C, C/, C”}
i35 bill b ¢ e, c,c”}
iz bill b c¢” e, ¢ c”}

5. QUANTIFIER SUBORDINATION

Default info state (dummy)
Up U U o Ay

e @ @ @ .. (@

(9°)  (Last year) Al*°[attended,¢** severaf'* conventions] 1 ~u1

Bittner: Fall 2007
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[uo] 5 [uo = ALl; [w1]; [attend(uo, ur)]; [A1]; [PL(AN]; [env{u}]; [A1 ~ ui]

Jo Uo (73] Uup Ay

i al ¢ @ ... Hc,c,c}
ih al ¢ @ .. A{cc,c”}
is al ¢ @ .. A{cc,c”}

(9") At [every,: [convention,i] i -umE
[PL(AD]; [emun)]; [4r ~ 1]

Output Ji; := ([PL{A1)]; [en(u1)])Jo
= N.JEJ A|AY|>1 A cnvuy

J11 Uo ul ur A]

i al ¢ @ ... Hc,c,c}
ih al ¢ @ .. A{cc,c”}
is al ¢ @ .. A{cc,c”}

Output Jio = [A] ~ Ml]Jll
= )Lj.jEJ“AA]j=u1J11

Jo u  ur ouy ... A

i al ¢ @ ... Hc,c,c}
ih al ¢ @ .. H{cc,c”}
is al ¢ @ .. A{cc,c”}

33



SSem: Conditionals in discourse Top 3: Nominal & modal anaphora Bittner: Fall 2007

(99 [a*“? friend 2. 40 Of his, E
([u2]; [finduz, uo)); [SG{uo}]
= (MA. Fi € [(i[u2)j A frn(uyj, uy));
(AN j E I A |uol) = 1)

Output /> :=  (([u2]; [fin{uz, uo)]); [SG{uo} )12
if the friends of Al are a, a’, and a”:

Joouw owr w Ay

i al ¢ a {c,c’,c"}
i, al ¢ a’ {c,c’,c"}
iy al ¢ a” {c,c’,c"}
in1 al ¢ a {c,c’,c"}
b al ¢ a’ {c,c’,c"}
ins al ¢ a” {c,c’,c"}
i1 al ¢” a {c,c’,c"}
iy al ¢” a’ {c,c’,c"}
iny al ¢” a” {c,c’,c"}

(9°)  Ecourted 4 "
[us]; [ert.at{ua, us, ur))

Output J5 == ([uz]; [ert.at{uz, us, ur)])Ji2
= N i, € L(i[ua)j A crt.at(uy], usj, uyj))
Model 1
a courts b and b’ at ¢, and b again at ¢”and ¢”; nobody else courts anybody else.
J3 Up U uy us A

iy al ¢ a b eee e, e}
iy al ¢ a b" ... Hcc,c"}
i3 al ¢ a b v e, e}
iza al ¢” a b vee e, e}
Model 2

a courts b at ¢, a’ courts b’ at ¢’, and a” courts b” at ¢”; nobody else courts anybody else.
S5 Uo (73] up us Ay

iy al ¢ a b vee e, e}
iz al ¢ a b ... Acc,c"}
izs al ¢ a” b" ... H{cc,c"}
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9%  Ea“*™3[(French) girl 3]
[girKus)]; La(SG{us})]; [un(SG{uz})]; [Ar ~ ui] every > &, &

or [girlus)]; [SG{us}]; [SG{uz}]; [41 ~ui] a, 3 > every

Output Jy = [girKus)]J5
= Ns.jJE S A girl uyj

Model 1

b is a (French) girl, b’ is a guy.

J41 Uo ul ur us A]

iy al ¢ a b {c,c’,c"}

i3 al ¢ a b {c,c’,c"}

iza al ¢” a b {c,c’,c"}

Model 2

b is a (French) girl, and so is 5" and b”

J41 Uo ul ur us A]

iy al ¢ a b eee e, e}

iz al ¢ a b ... {cc,c"}

izs al ¢ a” b" ... Hcc,c"}

Output Jun = [ul(SG{u3})]J41 every > a
= )\.jv @ $ uJar A Vxe = M1J41(|M3J41,u1 :x| = 1) D2.u(SG{u’})

Model 1

Ju u  ur ux w3 Ay

isn al ¢ a b {c,c’,c"}

iz al ¢ a b {c,c’,c"}

i3 al ¢” a b {c,c’,c"}

Model 2

J42 Uo ul ur us A]

isn al ¢ a b eee e, e}

iz al ¢ a b ... Acc,c"}

izs al ¢ a” b" ... Hcc,c"}

Output Ky = [SG{M3}]J41 as > every
= )\.jv |M3J41| =1 D2.SG{M}

Model 1

Ky w wm w  us Ay

isn al ¢ a b {c,c’,c"}

iz al ¢ a b {c,c’,c"}

i3 al ¢” a b {c,c’,c"}

Model 2

b is a (French) girl, and so is »"and b”.

Ky ={}
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Output Ju3 = [ul(SG{uz})]J42 every > a
= )\.jv @ $ uJa A Vxe = M1J42(|I/l2J42,u1 :x| = 1) D2.u(SG{u’})

Model 1

J43 Uo Uui us us Al

iy al ¢ a b {c,c’,c"}

iz al ¢ a b {c,c’,c"}

i3 al ¢” a b {c,c’,c"}

Model 2

J43 Uo ul ur us A]

iy al ¢ a b eee e, e}

iz al ¢ a b ... Acc,c"}

izs al ¢ a” b" ... Hcc,c"}

Output Ku3 := [SG{uz} K42 ap > every

= )\.jv |M3K42| =1 Dsz{M}

Model 1

K43 Uo ul ur us A]

isn al ¢ a b {c,c’,c"}

iz al ¢ a b {c,c’,c"}

i3 al ¢” a b {c,c’,c"}

Model 2

b is a (French) girl, and so is 5" and b".

Koz ={}

Output Jus := [41 ~ uilJas end of nuclear scope
= )\.]] € J43 A A]J = u1J43

Model 1 every> a, ag

Jus  ug Uy U U3 A or ap, ag > every

iy al ¢ a b {c,c’,c"}

iz al ¢ a b {c,c’,c"}

i3 al ¢” a b {c,c’,c"}

Model 2

Jas U Uup (75 us A every > ap, &g

isn al ¢ a b vee e, e}

iz al ¢ a b ... Acc,c"}

izs al ¢ a” b" ... Hcc,c"}
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(9°)  Sheiws

[u1(SG{us})]
Output Js = [ul(SG{u3})]J44
Js Up Uy us U3
isi al ¢ a b
i32 al ! a ¢ b ¢
l'33 al V4 V4 b V4

(9% usually®q -1

Top 3: Nominal & modal anaphora

= M. @& urdag A VX € urJaa(|usdaa, w1 x| = 1)

A

{c,c’,c"}
{c,c’,c"}
{c,c’,c"}

[42]; [MOST(A, A2)]; [A1~ wi];
([42]; [MOST{4,, A2}])J5

=

~

~

[ I o N o N o SN o W o NN o NN O M G M © R N Y

=

N N N ~ ~ ~ ~

N

Output J61 =
Jo1  uo
i61 al
i62 al
i63 al
i64 al
i65 al
i66 al
i67 al
i6g al
i69 al
isto al
is11  al
i612 al
Output J62 =
Jeo  uo
i61 al
i62 al
i63 al
i64 al
i65 al
i66 al
i67 al
i6g al
i69 al
isto al
is11  al
g2 al

[ 1 o N o N o N o N o NN o W O M G N N R Y

M. Ji € Js(i[A2)j A @ & Ayj T Ayj A |4yj N Ayj] > |4y — Ay

<
)

X X X ~ ~ ~ ~

Q Q Q Q _ Q Q Q& &

N

Q

(A1~ uilJe1

us
b
b
b
b
b/
b/
b/
b/
b//
b//
b//
b//

A

{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}

)\.]v] € J61 A A]J = u1J61

<
)

X X X ~ ~ ~ ~

N

Q Q Q Q Q8 & Q  Q & & <

us
b
b
b
b
b/
b/
b/
b/
b//
b//
b//
b//

A

{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
{c,c’,c"}
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A
{c,c’,c"}
{e, ¢}

{c, ¢}
{c, "}
{c,c’,c"}
{e, ¢}

{c, ¢}
{c, "}
{c,c’,c"}
{e, ¢}

{c, ¢}

{cl’ c/l}

{c,c’,c"}
{e, ¢}

{c, ¢}
{c, "}
{c,c’,c"}
{c,c}

{c, ¢}
{c, "}
{c,c’,c"}
{e, ¢}

{c, ¢}

{cl’ c/l}

Bittner: Fall 2007

every> ag

D2..,(sG{u’})
Model 2

quant. + restr. update

Model 2

Model 2
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(9")  came to the banquet (ofe1) with him 2] 42 ~u1
[etbw(us, w1, u2)]; [1(SG {u2})]; [A2 ~ 1]

Output of J;1 = [ctbw(u3, ui, u2>]J62
= N E Jaa A ctbw(usj, uyj, uy)
Model 2
Girl b came to the banquet of ¢ with a, and
girl b” came to the banquet of ¢” with a”.

J71 Uo Uui ur us A] Az

s al ¢ a b e e, e} {c,c’,c"}
icx al ¢ a b eee e, e} {c,c’}

ies al ¢ a b eee e, e} {c,c”}
iea al ¢ a b eee e, e} {c,c"}
ico al ¢” a” b" ... {cc,c"} {c,c’,c"}
ico al ¢” a” b" ... H{cc,c"} {c,c’}
ien al ¢ a” b" ... Hcc,c"} {c,c”}
i al ¢” a” b" ... A{cc,c"} {c,c"}

OutputJn = [ul(SG{uz})]Jm
= V. @& urJn A Yx. € unJn(|uaJ71,u1 =+ = 1)

J72 Uo [Z3] ur us A] Az

s al ¢ a b eee e, e} {c,c’,c"}
icx al ¢ a b v e, e} {c,c’}

ies al ¢ a b v e, e} {c,c”}
iea al ¢ a b eee e, e} {c,c"}
ico al ¢” a” b" ... {cc,c"} {c,c’,c"}
ico al ¢” a” b" ... Hcc,c"} {c,c’}
icn al ¢ a” b" ... H{cc,c"} {c,c”}
g al ¢ a” b" ... {cc,c"} {c,c"}

Output J73 = [Az ~ ul].]72
= )\.]v] € J72 A Az] = u1J72

J73 Uo [Z3] ur us A] Az
ies al ¢ a b eee e, e} {c,c”}
ien al ¢ a” b" ... Hcc,c"} {c,c”}

38

Bittner: Fall 2007

nuclear scope update

D2..,(sG{u’})



SSem: Conditionals in discourse Top 3: Nominal & modal anaphora Bittner: Fall 2007

APPENDIX 0: UPDATE SEMANTICS + Ty, (UTy»)

DO1. Basic terms of UTy,

Variables Constants Type Name of objects
X, V,z @, john e entities
L,k h i@ S atomic (info) states (aka indices)

u se e-stores

A s(et) et-stores
LJ K H {ia} st (plural) (info) states
G (st)t global conditions
D (st)(s?) updates
D02. Dummies' Reference’
c @E {x1, .. Xy} = "R(x1, ...Xn) for any basic relation R B:215(ftn7)
s @+#c for any e-constant ¢
* uig=@ A Adig={@} for any e-dref u and se-dref 4 B:228
DO03. Name-dref’s, global values, substates
 John = M\ john, Muskens 96
o ul = {uiii; € Iy} B:130(5)
o Iy = {i€Elui=x} B:216(21)
D1. Distributive conditions (type s¢)
o R, ...un) = Ay R(ui, ...uqi) Muskens ‘95
*  PL{A) = A |4i] > 1
s u=u’ = AMgui=u'i Muskens 95
s u€A4d = M. ui € Ai
« (D) = M. —3j(j € D{i}) Muskens ‘95
o MOST{4, A" = A, ATCAin|AiN A >|4i—A'l| cf. B:MOST
D2. Global conditions (type (s)f)
*  PL{u} = My jul)>1 vd Berg ‘94
s SG{u} = My jull=1 vd Berg ‘94
o J(sG{u’}) = My @Eul AVx. €Eul(ju'l,-,|=1) cf. B:,(D)
D3. Updates
o [u] = MgA. i, € [(i[u]j A @ # w)) ~Dekker ‘94

[4] = My, i, € I(I[A]] A @ & Aj)
e [A~u] = MuN,.jEIANA=ul
e [C,...Ch] = MN.jEINC)A...Cy Dekker ‘94
[Gl,...Gn] = )\Jg)\.]v] el G][ A...Gnl

* (Di; D) = Aly. Dy(D1) Dekker ‘94
DA4. Truth (relative to default state)
e |=D = 3j(G € D{ia}) cf. B:228

! @ (mnemonic for ‘anomalous’) is called the dummy entity, and i@, the dummy (atomic) state.
2 ‘B’ stands for Brasoveanu (2007).
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APPENDIX 1: LEXICON FOR INCREMENTAL UPDATE

Cat  English item UTy, translation Example(s)
cn man, [manu)] (1i)
m friend,, . frndu, u’)] (17), (6ii), (7ii)
pn Al" [u]; [u= Al (3i)
he4, they, [SG{A4)], [PL({4)] (3i1), (3ii")
he,, they, [SG{u}], [PL{u}] (1i1)
he, ) [(sG{u})] (9iii)

v laugh, [laugh(u)] (6ii, i), (711, iii
tv seey, u [see{u, u'’)] (1ii), (3ii), (3ii")
see,”... [u']; [see(u, u’)] (1i), (3i)

dt a" [u] (17)
the, -, [4 ~ u] (6i1), (7i1)
[several®...]s -, [4]; [PL(AD; ... [4 ~u] (31), (91)
leveryal... Ja~u--]a~u [PL(A)];...[A ~u]; ...[A ~ u] (9i11)

[mosti'[.. Liueduw  [A7; IMOST(A, AN;...[A ~ ul;...[A"~ u] (3ii)
[mosty f...uou-.Ja-u  [Al; [A7]; IMOST(A, AN;...[A~ul;..[A"~u] (6ii)
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Top 3: Nominal & modal anaphora

Structured nominal and modal reference (4):
Update Semantics + Ty (UTys3)

Bittner: Fall 2007

0. ANAPHORIC PARALLELS: OUTLINE OF ANALYSIS IN UTy3

)

Start-up update
[u| u= All; [r| speaking{u)]; [p]; [p ~ r]

a la Bittner, 2007
U = U, I =10, P = Po

(I)  Non-maximal (‘indefinite’) reference
(1) i [There are"' bears,. ,1 (in this area)]” "
= [ bearun)l; [pl; [p ~7]
Output if the (local) bears are b and b’ in wy, b and b” in wy, and b” in wy:
A u r u, p p1 p2 S
in al  wy b {wo, wi, wp} g 0 0
i al  wo b {woy, wi, wa} 4 U 0
iz al  wi b {wo, wi, wp} 4 0 0
ia al  wi b7 {wo, wi, wa} 4 U U
iis al  wy  b”  {woy, wi, wa} 4 U 0
nom ii. [[Ijust saw" one 4?7 "
> [ua| seeu, ux)l; [A1]; [A1 ~ u1]; [A2] SM{A1, A2), SG{A2), ur € A3]; [A2 ~, ua];
[pl; [p~7]
Output if Al saw bear b in wy, bears b and »” in w;, and bear b” in w;:
Ju r w,  u A A p i p2 S
i al we b b {bb}  {b}  {wo, w2} U O
ip al we b b {b,b}  {b}  {wo, w2} 0 O
sy al  wy " b" {b"} {7 {wo, w2} 0 O
mod iii. So, " [an" [bear, might, """ come, by (during the night)],3],2],~ -

[pa] sSM(Ming1(p1), p2)]; [come,1(us)]; [SGr1 {us}];

(1] 71 € dox{u)]; [us| us € 41, bearus)]; [r1 € fut(r)]; [p1l; [p1 ~ r1;

[p2~r1ils [P ~7]

Branching future structure (#) = speech time, #_; = immed. past, #; = immed. future)

1 to t I to h
woo (no bear comes by)
wo1 (bear b comes by)
wo-—--wo  woa (bear b’ comes by) Wwa--—-Wwy Wy (no bear comes by)

wos (b and b’ come by)

wy1 (b” comes by)

Output if the speaker expects a future with at most one bear:

Jou r A . p rnooous pi P2 S
J31 al  wy {b, b/} {Wo, Wz} wor b {Woo, wot, Woz} {Wm, Woz} {}
J32 al  wy {b, b/} {Wo, Wz} wor b’ {Woo, wWot, Woz} {Wm, Woz} {}
J33 al w; {b”} {Wo, Wz} wa b’ {Wzo, Wzl} {Wzl} {}
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(DS) Distributive quantification & subordination

)

nom

nom

(1

mod

mod

1.
~>

ii.

iil.

1.

1v.

[(Last year) [I attended”' several?' conventions]]”~"
[t1] attend (u, ur)]; [41] PL{A]; [envun)]; [A1 ~- w1l [p]; [p ~ 7]

Ji u r up A p

in al w {c,c’, "y {wo, wi}
in al  wy "o e, el ey {wo, Wi}
in al  w " e, el ey {wo, wid
i13 al w1 {C, d, d’} {Wo, Wl}
i13 al w1 d {C, d, d’} {Wo, Wl}
i14 al w1 d/ {C, d, d’} {Wo, Wl}

[At [every. [convention, 41 [one™ ** [of** my friends] . [courted” a girl]slal ™"
[PL(A)]; [envi{un)]; [Ar ~run]; [A2]; [As] SM(A2, A43), SGA3)]; [ua] w2 € Ao, firnua, u)];
[A2 ~ u2]; [us| ert.at(ua, us, wr), girl(us)l; [ (SG{us})]; [ (SG-{ua})]; [43 ~» ual;
[41 ~ wi]; [p]; [p~ 7]

[[She,13) usually** came to the banquet (of u;) with himyez)]a4} ™

[1(Gr{us})]; [A1~r u1]; [Aa] MOST(A1, Aa)]; [ctbwius, ur, u2)]; [u(SGr{u2})];

[A4 ~ wi]; [p]; [p~ 7]

There are bears (in this area). ii. I just saw one" .

So,. " [aq" [bear, might, .""* come, by (during the night)],3],2], - -
(1] 1 € dox{u)]; [us| us € 41, bear us)]; [r1 € fut(r)]; [p1l; [p1 ~ r1;
[p2| sM(Minsi(p1), p2)]; [comen(us)]; [SGr {us}]; [p2 ~ - 11 [0~ 7]

a0 6 o

J3 u r A] ... p r us pi P2 Sl
j31 al WwWo {b, b/} {Wo, Wz} Wo1 b {Woo, wol, Woz} {W()l, Woz} {}
j32 al WwWo {b, b/} {Wo, Wz} wWo2 b/ {Woo, wol, Woz} {W()l, Woz} {}
j33 al 4% {b ”} {Wo, Wz} W1 b " {Wzo, Wzl} {Wzl} {}

[1 must, 1,52, 2" [safeguard,, my”” food,"* from him,3],5]7~
((([Sz] [S2 ~72]) * [p3| p3 = Minsx(p2)] * [safegrd.firi(u, ua, us)])
* ([ual food (ua)]; [r| r2 € p1, eat,{u, us), want{u, r2)1)) * [p3 ~ il ([pl; [p~r]) =

T, = (1T4, 2Ty, 3T, * Ty, ° T, 6T4), where segmented upd.
'Ty = [ua| foodus)]; [12 2 € pa, eatalu, us), want{u, r)]; [SGn {uz}]  presup. accom.
2Ty = [S2]; [S2 ~ 2] presup. accom
3T4 = [p3|p3 m|n52<p2>] tOpiC

*Ty = [safeguard.from.{u, us, us)] focus

Ty = [ps~ri] background
5Ty = [pli[p~71] common ground

OutputJ4=¢T4J3 = ("Tu; °Tu; ° Ty *T; ° Ty T4)J3

[OIherwiser, rl, p2,p3 [mzﬁ ’llr, rl [eatrl i_tu4]p4]~ -

[p4l pa =p2 — p3l; [eat,i{us, us)); [pa ~ r11; [p1; [p ~ 7] =: Ds

Output J5 = (‘LT4 \' ‘L(<1T4, 2T4, 3T4> . <D5>))J3
= ‘T3 U X' Ty, ° Ty, Ty, Ds)Js
= Jy U ('Ty; *Ty; °Ty; Ds)Js
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1. START-UP UPDATE

Default info state (dummy)

u e T .. Ao ... p e S
i @. @w {3 {} {}
(%) [u| u = Al

[u]; [u=Al]

MM, i € [(if[u)j A wf # @e A uj = al)
= MA. i€ [(if[u]j A wj = al)
J_z u

i al

(1°) 1] speaking(u)]

[7]; [speaking,(u)]

ALAj. 3i € I(i[r]j A 1] # @w A speaking,(uf))
AlAj. 3i € I(i[r]j A speaking,{(w)))

Output if Al is speaking in wy, wi, w, and wy:
J_1 u r

i_11 al WwWo

i_12 al w1

i_13 al 1 4%)

i_14 al w3

)  Ipl[p~1]
= (MY, 3i € [ilplj A @ p)): (M. j E 1 A pj=1])
= AN 3 € IG[p)j A @ué pj A pj =r])

Jo u r P

i al  wy  {wo, wi, wo, w3}
i al  wi {wo, wi, wa, w3}
i3 al  wy  {wo, wi, wa, w3}
is al  ws  {wo, wi, wa, w3}
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D2,|
D2.;, [8], C, D1.=, D04
D02

D2,|
D2., [8], C, D1.R.
D02

D2.;, [A], D3.~
simplify
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2. NON-MAXIMAL REFERENCE: one ~ might

(1% [there

(1Y) are" bears. .1 (in this area)
[u1]; [beal’r<u1>]
MyAjs. i € I(i[ur]j A bear,; uyj) D2.;,[8], C, D1.R., D02

Output 7, = ([u1]; [bear{u1)])Jo
if the (local) bears are b and b”in wy, b and b” in wy, b” in w,, and non-existent in ws:

I u r p Ui
i al — wo  {wo, wi, w2, w3} b
i al — wy  {wo, wi, wa, w3} b’
i3 al  wi {wo, wi, wa, w3} b
is al  wi {wo, wi, wa, w3} b”
is al — wy  {wo, wi, wo, w3} b”

@ 17
P [p ~ 7]
= MN. i € I(i[p)j » @w& pj A pj =r])

12 u v P (221

i1 al Wo {WO, Wi, W2} b

593 al Wo {WO, Wi, W2} b’

3 al w1 {WO, Wi, W2} b

4 al w1 {WO, Wi, W2} b”

s al w2 {WO, Wi, W2} b”

2y [l . (just) saw*?
[ua| seeu, us)]
MyAjs. i € I(i[[uz]j A see(uj, uyf))

Output J; = [uo] seeu, uz)}J12,
if the speaker (Al) saw a, b in wy, b and b” in wy, and @”and b” in w;:

Ji u r p Ui U

j] al ) {Wo, w1, Wz} b a Jl,r:wo
jz al WwWo {Wo, w1, Wz} b b

J3 al  wy  {wo,wi,w2}  b"  a

Jaal _wo.. {wo.wiwal bl b

Jsal owi o A{wo,wi,wa} b J1, r=wl

b
Jeal  wi {wo,w,wa} b b”
j7 al w1 {Wo, w1, Wz} b” b
jo al w, {wo,wnwi} b" a’ J1,r=w2
Jio al owy {wo,wi,wa}  b” D"
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D2.[A], D3.~,
D2.;

Mg, 3i € T(i[A2)j A @. & Ayj A D C Ayj C Ayj A |Af] = 1 A uyj € Ayj) D2, DI

simpl.
J2, r=wo
J2 r=wi
J2 r=w2
D3.A~, 0
J23 1= wo
J23,r=w2
D3.~

(22) onaAl ~ul,A2]A2
[A]]; [A] ~ ul]; [A2| SM(A], A2>, SG<A2>, u € Az]; [A2 ~ Mz]

Output Jo = ([A]]; [A] ~y ul]).]]

= (Aludjs. Ji € LG[A) A @e E A); (AN jE LN Ay == )y

= )\.jv HZEJl(l[Al]]A @6$A1]'AA1j=u1J1’r:;j)
b1 u r p up  uy A
j11 al Wwo {Wo, wi, Wz} b a {b, b/}
jlz al wWo {Wo, wi, Wz} b b {b, b/}
j13 al Wwo {Wo, wi, Wz} b’ a {b, b/}
j14 al ) {Wo, w1, Wz} b/ b {b, b/}
j15 al w1 {Wo, w1, Wz} b b {b, b”}
j16 al w1 {Wo, w1, Wz} b b” {b, b”}
j17 al w1 {Wo, wi, Wz} b” b {b, b”}
jlg al w1 {Wo, w1, Wz} b i’ b i’ {b, b ”}
Jroal  wy Awo,wi,way  b” a’ {b7}
Juo al  wy  Awo,wi,wop b7 b7 {b7}
Output Jn = [A2| SM(A], A2>, SG<A2>, u € Az].]zl

= N B EI(i[42)j A {uzj} = 45 € Ay)
Jzz u r P ul ur A] Az
j21 al WwWo {Wo, w1, Wz} b b {b, b/} {b}
Joaal  wo . Awe.wiwat b’ b {h. b} . {b}
j23 al w1 {Wo, w1, Wz} b b {b, b”} {b}
j24 al w1 {Wo, w1, Wz} b b " {b, b ”} {b ”}
j25 al W1 {Wo, w1, Wz} b” b {b, b”} {b}
Jeoal _wi Awe.wiwet b7 b”  {b.b”}  {b}
j27 al 4% {Wo, w1, Wz} b” b” {b ”} {b ”}
Output J>3 [A2 ~u2]J2

= N.JEJInAAy=urn, =y
J3 u r P (241 us Ay A
j21 al Wo {Wo, w1, Wz} b b {b, b/} {b}
Joal wo  Awoewiwy bl bbbl b}
j27 al 1 4%) {Wo, w1, Wz} b” b” {b ”} {b ”}
@) 17

[Pl [P ~7]
= M. i € IlpY A @wE pj n pj=r])

Jioou roop up uy A A
j31 al wo {Wo, Wz} b b {b, b/} {b}
j32 al Wwo {Wo, Wz} b” b {b, b/} {b}
j33 al 4% {Wo, Wz} b/ b/ {b/} {b/}
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3) [so."[
[7”1| r € dOXr(u>]
= M. i € I(i[r)j A 1] # @w A 7] € N{x| believe,(uj, )} D2, D1, D04
= MA. i € I(i[r)j A 1] € N{m| believe,(uj, )} D02

Output K= [7’1| r € dOXr(u>]J3
= M. i € S5(i[r]j A rj € N{n| believe,(uj, 7)}
if the speaker (Al) believes that bears are solitary, so he expects at most one bear:

Ky u r p u uy A A 7

kl al WwWo {Wo, Wz} b b {b, b/} {b} Woo

kz al ) {Wo, Wz} b b {b, b/} {b} Wo1

k3 al ) {Wo, Wz} b b {b, b/} {b} wWo2

' ' ' f Do : : (beliefs about non-future)
k4 al WwWo {Wo, Wz} b ! b {b, b/} {b} Woo

ks al WwWo {Wo, Wz} b/ b {b, b/} {b} Wo1
k6 al ) {Wo, Wz} b/ b {b, b/} {b} wWo2
f f f f R : (beliefs about non-future)
k7 al %) {Wo, Wz} b’ b’ {b/} {b/} W20
kg al 1 4%) {Wo, Wz} b/ b/ {b/} {b/} W1
: : : f R : : (beliefs about non-future)

(3 an”®[bear,
[us| us € 41, bear(us)]

= MMA. i € I({[u3]j A uyj # @e A uzj € Ayj A bear,(uz))) D2, D1
= MA. i € [(i[us]j A uzj € Ay A bear,(u3))) D02

K2 u r P ur U A] A2 r us

k11 al WwWo {Wo, Wz} b b {b, b/} {b} WwWoo b

k]z al WwWo {Wo, Wz} b b {b, b/} {b} Woo b/

k21 al ) {Wo, Wz} b b {b, b/} {b} Wo1 b

kzz al ) {Wo, Wz} b b {b, b/} {b} Wo1 b/

k31 al WwWo {Wo, Wz} b b {b, b/} {b} wWo2 b

ko ol wo {wewd b b (b6} (B} we b

{b,b’y {b} wo b
{b,b’}y {b} woe b’
{b,b’y (b} won b
{(b,b’y (b} won b’
{b,b’y {b} wp b
{b, b’y (b} wo b’

k41 al WwWo {Wo, Wz} b/
k42 al WwWo {Wo, Wz} b/
k51 al ) {Wo, Wz} b/
ksz al WwWo {Wo, Wz} b/
k61 al WwWo {Wo, Wz} b/
ke —alwo {wo,wa} b

k71 al 1 4%) {Wo,Wz} b/ b/ {b/} {b/} w20 b/
ksi al wr o {wo,wap D" b7 B 0% wa o b
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3
[p1]
(33’) [might,, r1,51,,;1p2

[r1 € fut(r)]; [p1 ~ m11; [pa] sM(Mingi(p1), p2)]

Output K31 = [7”1 = fUt(I’)]KQ

= N.JE K, A ryj € fut(r))
K31 u r P upy up A] A2 r us
k11 al ) {Wo, Wz} b b {b, b/} {b} WwWoo b
k]z al WwWo {Wo, Wz} b b {b, b/} {b} WwWoo b !
k21 al WwWo {Wo, Wz} b b {b, b/} {b} Wo1 b
kzz al WwWo {Wo, Wz} b b {b, b/} {b} Wo1 b !
k31 al WwWo {Wo, Wz} b b {b, b/} {b} wWo2 b
k32 al WwWo {Wo, Wz} b b {b, b/} {b} wWo2 b !
k41 al WwWo {Wo, Wz} b ! b {b, b/} {b} Woo b
k42 al ) {Wo, Wz} b/ b {b, b/} {b} WwWoo b/
k51 al WwWo {Wo, Wz} b ! b {b, b/} {b} Wo1 b
ksz al WwWo {Wo, Wz} b/ b {b, b/} {b} Wo1 b/
k61 al ) {Wo, Wz} b ! b {b, b/} {b} wWo2 b
koo al  wo.. {wo.wr} b’ b (bbb} {b} wyp b’
k71 al 4% {Wo, Wz} b/ b/ {b/} {b/} WwWno b/
kgl al 4% {Wo, Wz} b/ b/ {b/} {b/} W1 b/
Output K32 = ([pl]; [pl ~p F]])K31

= )\.j di e K31(i[p1]j /\PIJ = I"]K31,r:rj)
K32 u r P uy U A] A2 r us
k]l/ al WwWo {Wo, Wz} b b {b, b/} {b} Woo b
k]z/ al ) {Wo, Wz} b b {b, b/} {b} WwWoo b !
kzl/ al wo {Wo, Wz} b b {b, b/} {b} wo1 b
kzz/ al Wwo {Wo, Wz} b b {b, b/} {b} wo1 b’
k31/ al wo {Wo, Wz} b b {b, b/} {b} wWo2 b
k32/ al WwWo {Wo, Wz} b b {b, b/} {b} wWo2 b !
k41/ al WwWo {Wo, Wz} b ! b {b, b/} {b} Woo b
k42/ al WwWo {Wo, Wz} b/ b {b, b/} {b} Woo b/
ksl/ al WwWo {Wo, Wz} b/ b {b, b/} {b} Wo1 b
ksz/ al WwWo {Wo, Wz} b/ b {b, b/} {b} Wo1 b/
k61/ al ) {Wo, Wz} b ! b {b, b/} {b} wWo2 b
k62/ al WwWo {Wo, Wz} b/ b {b, b/} {b} wWo2 b/
k71/ al 1 4%) {Wo, Wz} b/ b/ {b/} {b/} W20 b/
kgl/ al 1 4%) {Wo, Wz} b/ b/ {b/} {b/} W1 b/

Bittner: Fall 2007

presup. accom.

D2, D1, D04

K31, r=wo

K31, r=w2

D2.;, [8], D3.~,

D1

{Woo, wWot, Woz}
{Woo, wWot, Woz}
{Woo, wot, Woz}
{Woo, wWot, Woz}
{Woo, wot, Woz}
{Woo, wWot, Woz}
{Woo, wWot, Woz}
{Woo, wWot, Woz}
{Woo, wot, Woz}
{Woo, wWot, Woz}
{Woo, wot, Woz}
{Woo, wot, Woz}
{Wzo, Wzl}
{Wzo, Wzl}

NOTE: Since [r1 € fut(r)] does not affect p;, the above sequence is equivalent to

([p1]; [r1 € fut()]; [p1 ~ m)).
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Top 3: Nominal & modal anaphora

Output K33 = [p2 SM<m|nS1<p > p2>]K32

k311

k317
k321

k327
k331

k337
k3a1

k347
k3si

k3s7
k31

k367

k311’

k367

k371

k372
k373
k381
k382
k383

wo
wo
wo
wo
wo
wo
wo
wo
wo
wo
wo
wo
wo
wa
wa
wa
wa

wa
wa

A. i € Ks(i[p2]j A D C pyj € mingij(py)))

)\.j di e K32(l[p2]] IN%, sz] C mln{}(plj))
A i € Ks(i[p2)i A D C paj € pyj)

p
{wo, wa}

{wo, w2}
{wo, wa}

{wo, wa}
{wo, wa}

{wo, wa}
{wo, wa}

{wo, wa}
{wo, wa}

{wo, wa}
{wo, wa}

{wo, wa}
{wo, wa}

{Woa Wz}
{Woa Wz}
{Woa Wz}
{Woa Wz}
{Woa Wz}
{Woa Wz}
{Woa Wz}

up

b

K
b

b
b
b
b
b
b
b

2%

b

K
b

b
b
b
b
b
b

A
{b, b}

(b, b}
{b,b')

(b, b}
{b,b')

(b, b}
{b,b')

(b, b}
{b,b')

{:b, b’}
{b, b’}

{:b, b’}
{b, b’}

{b, b}
b’
b’}
b’
b’
b’}
b’

48

A

(b}
b}
(b}
b}
(b}
b}
(b}
b}
(b}
b}
(b}

b}
(b}

b}
b
b’
b’
b’
b’
b

r

Woo
Woo
Woo
Woo
Wwol1
Wwol1
Wwol1
Wwol1
Wo2
Wo2
Wo2
Wo2
Woo
Wo2
W20
W20
W20
Wai

Wai
Wai

us pi
b {Woo, wol, Woz}

b {Woo, wol, Woz}
b’ {Woo, wol, Woz}

b’ {Woo, wol, Woz}
b {Woo, wol, Woz}

b {Woo, wol, Woz}
b’ {Woo, wol, Woz}

b’ {Woo, wol, Woz}
b {Woo, wol, Woz}

b {Woo, wol, Woz}
b’ {Woo, wol, Woz}

b’ {Woo, wol, Woz}
b {Woo, wol, Woz}

b’ {Woo, wot, Woz}
b’ {Wzo, Wzl}
b’ {Wzo, Wzl}
b’ {Wzo, Wzl}
b’ {Wzo, Wzl}
b’ {Wzo, Wzl}
b’ {Wzo, Wzl}

Bittner: Fall 2007

D2, D1, D04
D02.Aig = {}
D03

P2

{woo}

{Woo, woit, Woz}
{woo}

{Woo, wol, Woz}
{woo}

{Woo, wol, Woz}
{woo}

{Woo, wol, Woz}
{woo}

{Woo, wol, Woz}
{woo}

{Woo, wol, Woz}
{woo}

{Woo, wWot, Woz}
{wao}

{war}

{Wzo, Wzl}
{wao}

{war}

{Wzo, Wzl}



SSem: Conditionals in discourse Top 3: Nominal & modal anaphora

(3%  come, "% by (during the night)

[come,1{u3)]
Output Ky == [come,1{u3)]K33

= MN.J € Ksz A come,1/(u3))

K4 u r P uy U A] A2 r us pi
ks al Wo {Wo, Wz} b b {b, b} {b} Wwol1 b {Woo, wol, Woz}
k.337 al wo {Wo, Wz} b b {b, b} {b} Wwol1 b {Woo, wol, Woz}
kze1 al Wo {Wo, Wz} b b {b, b} {b} we b’ {Woo, wol, Woz}
k.367 al wo {Wo, Wz} b b {b, b} {b} we b’ {Woo, wol, Woz}
k3 al Wo {Wo, Wz} b" b {b, b} {b} Wol1 b {Woo, woi, Woz}
k.337/ al wo {wo, w2} b" b {b, b’} {b}  wor b {woo, Wo1, woz}
kze1 al Wo {Wo, Wz} b" b {b, b} {b} we b’ {Woo, wol, Woz}
k.367’ al wWo {Wo, Wz} b" b {b, b} {b} we b’ {Woo, wol, Woz}
kg1 al wy  {wo, w2} b b" {b'} {b’y wau b’ {wa, wa}
k382 al wy {Wo, Wz} b’ b’ {b/} {b/} W21 b’ {Wzo, Wzl}
k3g3 al %) {Wo, Wz} b’ b’ {b/} {b/} wWa1 b’ {Wzo, Wzl}
1.e. Ks=Ka r1=wo1 UKy 11 =wo2 U Ks r1=w21
as above, reordered to highlight K4, ;i - 1; for (3)
Ki u rop ur uy A A n us pi
ks al Wo {Wo, Wz} b b {b, b} {b} wol1 b {Woo, wol, Woz}
k.337 al wo {Wo, Wz} b b {b, b} {b} wol1 b {Woo, wol, Woz}
k3 al Wo {Wo, Wz} b" b {b, b} {b} wol1 b {Woo, wol, Woz}
ks al . wo.. {woowah B/ b {b.b%k b} wor b {woo woi work..
kze1 al Wo {Wo, Wz} b b {b, b} {b} we b’ {Woo, wol, Woz}
k.367 al wWo {Wo, Wz} b b {b, b} {b} we b’ {Woo, wol, Woz}
kze1 al Wo {Wo, Wz} b" b {b, b} {b} we b’ {Woo, wol, Woz}

ksg..al . wy..... {wo.wat b b _{b.b7} . {b}. . wo

k381 al wy {Wo, Wz} b’ b’ {b/} {b/} W21 b’ {Wzo, Wzl}
k382 al wy {Wo, Wz} b’ b’ {b/} {b/} Wo1 b’ {Wzo, Wzl}
k3g3 al wy {Wo, Wz} b’ b’ {b/} {b/} Wo1 b’ {Wzo, Wzl}

49

b’ {woo. Wor. Woal .

Bittner: Fall 2007

) 2)
Wooj

{Woo, wol, Woz}
{woo}

{Woo, wol, Woz}
{woo}

{Woo, wol, Woz}
{woo}

{Woo, wol, Woz}
{wao}
{war}

{Wzo, Wzl}

%)
{}Voo}

{Woo, wol, Woz}
{woo}

W00, Wo1, W2}

Wooj

{Woo, wol, Woz}
{woo}

W00, Wo1. W2}

{wao}
{war}

{Wzo, Wzl}



SSem: Conditionals in discourse Top 3: Nominal & modal anaphora Bittner: Fall 2007

(3)  E]us of asr"?“3E] .3
[SG1{us}]
Output K5 = [SGrl{u3}]K4
= )\.j] e K4 A |M3K4, r1:r1j| =1 D3.sG
= Ky df. K4 above
Ks u rop w uy A A, n us pi P2

ks al Wo {Wo,Wz} b b {b,b} {b} wol1 b {Woo,Wm,Woz} {Woo}

kzzr al wo {Wo,Wz} b b {b,b} {b} Wwol1 b {Woo,Wm,Woz} {Woo,Wm,Woz}
k3 al Wo {Wo,Wz} b" b {b,b} {b} Wwol1 b {Woo,Wm,Woz} {Woo}

kzz7 al wWo {Wo,Wz} b" b {b,b} {b} Wwol1 b {Woo,Wm,Woz} {Woo,Wm,Woz}
kze1 al Wo {Wo,Wz} b b {b,b} {b} Wo2 b’ {Woo,Wm,Woz} {Woo}

kze7 al wo {Wo,Wz} b b {b,b} {b} Wo2 b’ {Woo,Wm,Woz} {Woo,Wm,Woz}
kze1 al Wo {Wo,Wz} b" b {b,b} {b} Wo2 b’ {Woo,Wm,Woz} {Woo}

kg al _wo_ {wo.wa} b' b {b.b} (b} wer b {woo. wor. woat  {woo. wor. woa}
kss1 al w2 {Wo, Wz} b" b’ {bp} {bp} Wai b’ {Wzo, Wzl} {Wzo}
ksso al w2 {Wo, Wz} b" b’ {bp} {bp} Wai b’ {Wzo, Wzl} {Wzl}

ksss al w2 {Wo,Wz} b" b’ {bp} {bp} Wai b’ {Wzo,Wzl} {Wzo,Wzl}

3  El of [Emight ,,,*7%E] ,2
[pz ~r 7”1]
Output K6 = [p2 ~p l"]]Ks
= )\.]]EKs Ap2j=7’1K5,r:,j D3.~r
Ks u r p u uy A A n us pi D2

k336 al WwWo {Wo, Wz} b b {b, b/} {b} Wo1 b {Woo, wol, Woz} {W()l, Woz}
k336/ al ) {Wo, Wz} b/ b {b, b/} {b} Wo1 b {Woo, wol, Woz} {W()l, Woz}
k366 al ) {Wo, Wz} b b {b, b/} {b} WwWo2 b/ {Woo, wol, Woz} {W()l, Woz}
ksss.al . wo... {wo.wa} b/ b {b.b7} __{b}. _ we b {woo, wor.wel  {won wo}

ksso al w2 {Wo,Wz} b" b’ {bp} {bp} Wai b’ {Wzo,Wzl} {Wzl}

@) Elp-r of $0,," [E] p-nt
[p~r]
Output K; = [p~r]Ke
= )\.]]EK6 Apj=7’K6 D3.~
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3. MODAL QUANTIFICATION & SUBORDINATION: [a ... might] ; [must ... him]

(1) iv. [| must, 2 s2 ,7" [safeguard; my™ food,“* from hima],3].? ™"
p P

Pre-processing, based on the information structure, yields a segmented update T, as follows:

[l must, 1,52 ,;7° presup., topic
W([S2]; [S2 ~rr2]) « '([r1 € fut(r)]; [p2 ~» r11; [p3l p3 = minsx(p2)])

= {([S2]; [S2 ~ D)) « {([r1 € Tut(r)]; [p2 ~- 1115 [ps| ps = Minsa(p2)])) D4.!

= (([S2]; [S2 ~72]), ([r1 € Tut(n)]; [p2 ~ 11]; [p3| p3 = Mins(p2)])) D4..
= <2T4, 3T4>

safeguardi, ua, 43 focus

CTy, Ty « '[safeguard from,(u, us, u3)]

= (T4, Ty, [safeguard from,{u, us, u3)]) D4.' .
= <2T4, 3T4, 4T4>

E my " food,** from him,s presupposition

CTy, Ty, *T4) o "([ua| food {us)]; [12) 2 € p1, eata{u, us), want{u, r)]; [8Gn1 {uz}])

= (T4, Ta, *To) “ (([ua] food {ua)1; [r2] 72 € p1, eatiolu, us), want{u, r)]; [8G{us}])) D4.!
(([ua) food us)l; [r2] 12 € ph, eatalu, us), want{u, r)1; [8Gn {us}1), *Ta, *Ta, *T4) D4.

= <1T4, 2T4, 3T4, 4T4>

E] »s background

<1T4, Ty, T, 4T4> « "[p3 ~ 1]

= <1T4, 2T4,3T4, 4T4, [p3 ~y 7”1]> D4.T,‘

= <1T4, 2T4, 3T4, 4T4, 5T4>

E]. 7" common ground
('Tu, T, °Ta, *Ta, Tu) « \([p); [P ~ 1)
= <1T45 2T453T45 4T455T4’ ([p]9 [pNF])> D4'T’.

= ('Tu, Ty, *Tu, *Tu, ° T, °T)

Thus, the segmented update for (1.1v) is:
Ty = ('Tu, T, s, *T4, ° Ty, °To),

where

Ty = [ud) food{us)l; [r2] r2 € pa, eatiou, us), want{u, r)1; [1(SG{us}] presupposition
Ty = [So]; [S2 ~ 7] presupposition
3T4 = [7”1 € fUt(I’)]; [p2 ~p 7”1]; [p3|p3 = min52<p2>] tOpiC

*Ty = [safeguard.from.{u, us, us)] focus

Ty= [p3~ri] background

T, = [pl; [p~r] common ground

The resulting update is obtained by performing the coordinate updates in sequence, as follows:
"Tu= (w1 Ty T ° T, °Tu) D4.!

So in the context of (1.i—iii), which outputs Ks (sec. 2), we predict the following output of (1.iv):
Hs='TyK¢ = ('Tu; *Tu; °T; *Ts; *T4)Ks
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3.1 Presupposition accommodation (*Ty; *Ts)

my" food,** from him s

[ud| food {us); [r2] r2 € p1, eat,o(u, us), want,(u, r2)]; [SG{ua}]; [SGr {us}] =17,

'TWKs

= (MA. 3i € [(i[ua]j A food,{us))) ; D2, D1
(ALNj. Fi € I(i[r2]j A rof € py A eatof(w), ugf) A An(want,(uj, ) A ryj Ew)) D2, D1'
(M)\,]]EIA |I/l4[]= 1), (M}\J]EIA |I/l31r1:r1j|= 1)K6 D3

= H]

if Al gets to eat his food in the p,-doxastically accessible futures woo, wo1, wao and wy;:

H u r p e 71 us pi D2 Uy 1

hio al wo {Wo, Wz} .. wor b {Woo, wot, Woz} {Wm, Woz} ¢ Woo

hiyal wy {wo, w2l ... wor b {woo, wor, Wwo2}  {wor, wo2} ¢ Wl

hio al  wo {Wo, Wz} .. wor b {Woo, wot, Woz} {Wm, Woz} ¢ Woo

hival wy {wo, w2l ... wor b {woo, wor, Wwo2}  {wor, wo2} ¢ Wl

hy al wy {wo, w2l ... W b’ {Woo, Wor, Woa}  {Wo1, Wo2} € Woo

hy al  wo {Wo, Wz} cee W2 b’ {Woo, wot, Woz} {Wm, Woz} ¢  Wol

hy al  wo {Wo, Wz} cee W2 b’ {Woo, wot, Woz} {Wm, Woz} ¢ Woo

hyral  wo {Wo, Wz} cee W2 b’ {Woo, wot, Woz} {Wm, Woz} ¢  Wol

]’l3o al %) {Wo, Wz} oo W2 b/ {Wzo, Wzl} {Wzl} C W20

]’l31 al W»o {Wo, Wz} oo W2 b/ {Wzo, Wzl} {Wzl} C W21

Eliminating rows (with primed numbers) that differ only on no longer relevant dref’s, we get:

H u r p e 71 us pi )22 Uy 1

hio al wo {Wo, Wz} .. wor b {Woo, wWot, Woz} {Wm, Woz} ¢ Woo Hy = o

hit al  wo {Wo, Wz} .. wor b {Woo, wot, Woz} {Wm, Woz} ¢  Wol

hy al wo {Wo, Wz} e W2 b’ {Woo, wot, Woz} {Wm, Woz} ¢ Woo

hy al _wo_ {wo.wa} ... wo b’ {woo. wor. woat  {wor. woat ¢ wo

hy al w; {Wo, Wz} cee Wo b’ {Wzo, Wzl} {Wzl} ¢ Wy Hy -2

]’l31 al W»o {Wo, Wz} oo W2 b/ {Wzo, Wzl} {Wzl} C W21

([S2); [S2 ~+ r2]) =: 2T,

Ty, = ([S2]; [S2 ~ 2D H)
= )\.j 31 (S H](Z[Sz]] A {@W} $ Sz] A Sz] = {I"QH]J:U'}) D2, D3
= H2

Hy wu r p roouz pi D2 uy r2 8

hio al wo {Wo, Wz} wor b {Woo, wot, Woz} {Wm, Woz} ¢ Woo {{Woo, Wm}}

hit al  wo {Wo, Wz} wor b {Woo, wWot, Woz} {Wm, Woz} ¢ Woi {{Woo, Wm}}

hy al wo {Wo, Wz} woz b’ {Woo, wot, Woz} {Wm, Woz} ¢ Woo {{Woo, Wm}}

hyyal _wo. {wo. w2} wop b’ {woo. wor. woot {wor, woab ¢ wor {{woo, wor}}

hyo al w; {Wo, Wz} wa b’ {Wzo, Wzl} {Wzl} c Wy {{Wzo, Wzl}}

hsyt al w; {Wo, Wz} wa b’ {Wzo, Wzl} {Wzl} c Wy {{Wzo, Wzl}}

! Presumably, the speaker desires a bear-free night, so in p,-futures, where a bear comes by, only some of
his desires can be satisfied. This motivates the existential quantification in definition D1, clause R{u, ).
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3.2 Topic update *T}

[[I mUStr, rl,S2,pr3

[ € fut(r)]; [p2 ~ r11; [p3] p3 = Ming(p2)] =31,
Output H; = ([7'1 € fUt(I’)]; [p2 ~ F]])Hz

= H
Hy u r p roouz pi D2 us r2 S
hio al wo {Wo, Wz} wor b {Woo, wot, Woz} {Wm, Woz} ¢ Woo {{Woo, Wm}}
hit al  wo {Wo, Wz} wor b {Woo, wot, Woz} {Wm, Woz} ¢ Woi {{Woo, Wm}}
hy al wo {Wo, Wz} woz b’ {Woo, wot, Woz} {Wm, Woz} ¢ Woo {{Woo, Wm}}
hyyal _wo. {wo. w2} wop b {woo. wor. woot {wor. woab ¢ wor {{woo, wor}}
hy al w; {Wo, Wz} wa b’ {Wzo, Wzl} {Wzl} c Wy {{Wzo, Wzl}}
hsyt al w; {Wo, Wz} wa b’ {Wzo, Wzl} {Wzl} c Wy {{Wzo, Wzl}}
Output Hp = [p3|p3 = min52<p2>]H31

= A 3i € Hu(i[ps]j A @w €& pyj A py = Mingy; (p2)) D2, D1
Hyp w r p roouz pi D2 uy r2 8 D3

hy al wo {Wo, Wz} wor b {Woo, wol, Woz} {W01, Woz} C Woo {{Woo, Wm}} {W01}

hyn al wy {Wo, Wz} wor b {Woo, wol, Woz} {W01, Woz} C Wyl {{Woo, Wm}} {W01}

hy  al wy {Wo, Wz} wo b’ {Woo, wol, Woz} {W01, Woz} C Woo {{Woo, Wm}} {W01}
C

W20 {{Wzo, Wzl}} {Wzl}
w21 {{Wzo,Wzl}} {Wzl}

hys al w {Wo,Wz} Wznlnb/ {Wzo,Wzl} {Wzl}
hy al w {Wo,Wz} wy b’ {Wzo,Wzl} {Wzl}

3.3 Focus (*Ty), background (’Ts) & common ground (°Ty) updates
safeguard (from)a, 4 44, 3

[safeguard.from.(u, us, us)] =T,
Output Hy = [safeguard.from,{u, us, us)|Hz

= M. Jj € Hx A safeguard.from,(uj, usj, uzj) D2, D1
if the speaker (Al) safeguards his u4-food from the us-bear in wy; only:
Hy u r p o us pi D2 uy r2 8 ps3

hy al wy {Wo,Wz} wor b {Woo,Wm,Woz} {W01,W02} C Woo {{Woo,Wm}} {W01}
hy al wy {Wo,Wz} wor b {Woo,Wm,Woz} {W01,W02} Cc Wyl {{Woo,Wm}} {W01}

Ip3
[p3 ~ 1] = °T,
Output H5 = [p3 ~p F]]H4

= )\.]]EH4 Ap3]'=1"1H3’r:rj D3

= H4 df H4
|
[p; [p ~ 7] = °T,
Output Hs = ([p]; [p ~r])Hs

= N.3di € Hs(i[p]j A pj =rHs) D2,3
H¢ u r p rooous pi D2 uy 2 8 D3

het al wy {Wo} wor b {Woo,Wm,Woz} {W01,W02} Cc Woo {{Woo,Wm}} {W01}
hey al wy {Wo} wor b {Woo,Wm,Woz} {W01,W02} Cc Wwol1 {{Woo,Wm}} {W01}
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4. MORE MODAL QUANTIFICATION & SUBORDINATION: [must ... him]; [otherwise... he]

(1) v. [Otherwise,, 1. p2. 2" [n€,30M, 11 €@ty ityalpa] ™"

The particle otherwise triggers the following alternative update:

‘LT4 \% ‘L(<1T4, 2T4, 3T4> * TD5)

where Ds is the (unsegmented) update contributed by (1.v). So in the context of (1.i—iii), which
outputs K (sec. 2), and (1.iv), which outputs Hs (sec. 3), we predict the following output of (1.v):
Ig = (‘LT4 \% ‘L(<1T4, 2T4, 3T4> * TD5))K6

= K U N(' Ty, > Ty, T4) » 'Ds)K D2.v

= ("Ty °Ty; Ty *Ty; "Ty)Ks U (' Ty, > Ty, *Ts) + (Ds))Ks D4.'T,'D

= (T4 °Ts; °Ta; T "T)Ks U Y(' Tu, * Ty, Ty, Ds))K D4.

= (T4 °Ts; °Ta; T *To)Ks U (' Ta; °Ty; °Ty; Ds)K D4.'T

= ('Tu°Ta; °Ta; *Tu; "Tu)Ks U DsCTaCTa(' To(Ke)))) D2;

= H6U D5H32 df. H6, H32 above
where:
He u r p rouy pi D2 uy r2 8 D3

he1 al wy {Wo} wor b {Woo,Wm,Woz} {W01,W02} Cc Woo {{Woo,Wm}} {W01}
hey al wy {Wo} wor b {Woo,Wm,Woz} {W01,W02} Cc Wwol1 {{Woo,Wm}} {W01}

and the input to Ds is:
Hyp w r p roouz pi D2 uy r2 8 D3

hor al wo {wo, w2} wor b {woo, wor, woa}  {Woi, w2} ¢ woo {{woo, woi}} {woi}
hy al wo {Wo, Wz} wor b {Woo, wWot, Woz} {Wm, Woz} ¢ Woi {{Woo, Wm}} {W01}
hy al wo {Wo, Wz} woz b’ {Woo, wot, Woz} {Wm, Woz} ¢ Woo {{Woo, Wm}} {W01}
hy al  wy {Wo, Wz} woz b’ {Woo, wot, Woz} {Wm, Woz} ¢ Woi {{Woo, Wm}} {W01}
hys al w {Wo, Wz} wa b’ {Wzo, Wzl} {Wzl} c Wy {{Wzo, Wzl}} {Wzl}
hys al wy {wo, w2} wa b’ {wa, war} {wa} ¢ wa {{ww, wai}} {wa}

Since (1.v) does not contain any presuppositions to be accommodated, we can now compute
17 .= DsH3; (where Ds is the unsegmented update contributed by (1.v)) incrementally as follows:

[otherwise,, 1. p2,p3"" topic
[pa| pa=p>—ps]
Output I; := [pa4| pa=p>—p3]Hxn

= M. 3i € Hx(i[ps]j A pyj = pyj — p2j) D2, D1
L u r p roous pi D2 uy r2 8 D3 D4
i al wo {wo, w2} wor b {woo, wor, woa}  {wor, wo2} ¢ woo {{woo, wo1}} {woi} {woa}
i al _wo {wo.wa} wo b {woo. wor. woat {wor. woa} ¢ wor {{woo, wort} {wor} {woo}
i3 al  wy {Wo, Wz} woz b’ {Woo, wot, Woz} {Wm, Woz} ¢ Woo {{Woo, Wm}} {W01} {Woz}
is_al _wo {wo.wa} wo b’ {woo. wor. woot  {wor. woa} ¢ wor {{woo, wort} {wor} {woo}
s al w; {Wo, Wz} wa b’ {Wzo, Wzl} {Wzl} c Wy {{Wzo, Wzl}} {Wzl} {}
I al w; {Wo, Wz} wa b’ {Wzo, Wzl} {Wzl} c Wy {{Wzo, Wzl}} {Wzl} {}
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[he,s presupposition
[SGr1{us}]
Output L = [SGrl{u3}]11

= )\.]]EI] A |u311,r1:r1j|=1 D3

= 1 df. I; above
éu, rl
[r1 € fut(r)] presupposition
Output I = [7”1 € fUt(I’)][z

= MNJjELA rjefutr D2, 1, 04

= [1

ealy, u3,us
[eat 1 (u3, us)]

Output Iy == [eat,{us, us)]lz
= N.JEL A eatnf(uyf, uy)

if the us-bear (b’) eats the us-food (c) in wy, (only):

I u r p r. us pi

df. ]2, 11 abv

focus

D2, 1

uy r2 8 b3 yZ!

iz al wo {wo, w2} wor b" {woo, wor, woa} {woi, woa} ¢ woo {{woo, woi}} {woi} {woz}
isal wo {wo, w2} wor b" {woo, wor, woa} {wor, woa} ¢ wor {{woo, woi}} {woi} {wo2}

itu4
[SGr1{ua}]

Outputls = [SGrl{u3}]I4
= )\.]]EI4A |u414,r1:r1j|=1

]p4
[pa ~r11]
Output 16 = [p4 ~p 7”1]]5
= MNJjELANpy=ris .-,
= MNJjELANpy=rils, -,
|
[pl; [p~7]
Output 7 == ([p]; [p ~rDis
= N.Ai€ L(i[p) A pj =rls
I u r p r Uz pi

is al wo {wo} wo b’ {woo, wor, Woa}
isal wo {wo} wo b {woo, wor, Woz}

presupposition

D3
df. I, above

background

D3
15 = 14
df. I, above

common ground

D2, D3

uy r2 8 b3 yZ!

{Wm,Woz} ¢ Woo {{Woo,Wm}} {W01} {Woz}
{Wm,Woz} ¢ Woi {{Woo,Wm}} {W01} {Woz}
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The predicted output of (1.v) is thus the following alternative update:

Iy = (‘Tav '('Ts, Ty, Tu) * 'Ds))Ks
= H¢U DsHx from above

where:

He u r p r
]’l61 al WwWo {Wo} Wo1
hey al wy {WO} Wwo1

and D5H32 = [7

L u r p roous pi D2 us r2 S D3 D4
i3 al  wp {Wo} wor b’ {Woo, W01,W02} {W01,W02} ¢ Woo {{Woo, Wm}} {Wm} {Woz}
isal wo {wo} wor b {woo, woi, woa}  {wor, woa} ¢ wor {{woo, woi}} {woi} {woz}

Pl P2 us S P3 P4
{Woo, wol, Woz} {W01, Woz} Cc Woo {{Woo, Wm}} {Wm} {}
{Woo, wol, Woz} {W01, Woz} Cc Wwol1 {{Woo, Wm}} {Wm} {}

SR
&

1.€.

Iy wu r p rouz pi D2 us r2 S D3 2
het al wo {Wo} wor b {Woo, woi, Woz} {Wm, Woz} ¢ Woo {{Woo, Wm}} {Wm} {}
hey al wo {Wo} wor b {Woo, woi, Woz} {Wm, Woz} ¢ Wo1 {{Woo, Wm}} {Wm} {}

i3 al  wy {Wo} wor b’ {Woo, wot, Woz} {Wm, Woz} ¢ Woo {{Woo, Wm}} {Wm} {Woz}
s al  wo {Wo} wey b’ {woo, wor, woz}  {wo1, Wo2} ¢ wor {{woo, wor}} {woi} {woz}
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APPENDIX 0: UPDATE SEMANTICS + Ty3; (UTys3)

DO1. Basic terms of UTy;

Variables  Constants Type Name of objects
L,k h i@ S atomic (info) states (aka indices)
X, V,z @e, john, ... e entities
w @w, Wo, .. w worlds
LJKH {ig} st (plural) (info) states
T {wo}, ... wt propositions
z {wo}}, ... (W)t sets of propositions
fut W(Wrt) (possible) futures
Uy se e-stores (uy for the speaker)
Ay s(et) et-stores
Ty SW w-stores (7o for the reality)
Dn s(wt) wt-stores (po for the common ground)
S s((we)t) (wr)z-stores

DO02. Dummies
© @wE (W0, ...} A @wéE fut w, A @. & {john, ...}

o RuX1,...Xn) > W# @w A @ E {x1, ... X0} for any basic relation R, .w
R, M) = W#@wAXE @ ATE{} AN @QuwET for any basic relation Ruwsew

© Sig=@a A Aig={} for dsa, As(ar), a € {e, W, Wt}

DO03. Order & minimal elements

e wsyw = {mlneEZAawER}C{njnESAWET}

e w<sw = wssw AW s, w

e mingm) = wWweEmaInWweErrw <sw)}

DO04. Defined dref’s

» John = A, john,

o fut(ry = Ai.futri

« mingp) = A, ming(pi)

o dox{u) = A, N{x| believe,(ui, )}

e p—p' = M.pi-pi

DO05. Global values, substates

e 0/ = {0 i, € Iy} for 854, a € {e, W, et, Wt, (Wr)t}

o Ij-g = {i,€10i=d} for Oy, du, a € {e, W, et, Wt, (WF)t}

D1. Conditions (type s?)

«  PL(4) = M. |Ai] > 1
SG(A) = A 4i] =1

e 0=0 = A 0i=0"i for 0y, 84, a € {e, W, et, Wt, (WF)t}
dEA = M. 0i EAI for 84, Asisn, @ € {e, W, Wt}

o MOST(A, A"Y = A NiCAin|AiN AL >|Ai—Al]  for Ayan, Alsiary, a € {e, W}
SM(A,A') = A DCAICA

° Rr<61, 6n> = )\.v Rri(61i, ...6ni) for Ran...al W 61’m1,...6n’ san
RAu, r’) Al A(R,(ui, ) A i € ) for Ruwnew

~
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D2. Local updates (type (st)(s?))

Bittner: Fall 2007

* [98] = MgA. i, € I(I[8) A @, # O)) for 0,4, a € {e, W}

« [A] = My, iy € I([A]] A @4 E N)) for Ag, a € {et, Wt, (W)t}

e [Ch,...C] Mgdjs.jEIA Cyj A...Cy

s (D1;Dy) Als.. Dy(D1J)

(D] \% Dz) = )\.]S;.(Dll ) Dz[)

e [0 Cy,...Ch] = [8];[Ch,...Ch] for 854, a € {e, W, et, Wt, (Wr)t}

D3. Non-local updates (type (s7)(s7))

« [A~0] = MM, jEIAN =01 for Ay, Osas a € {e, W, Wt}
[A~, 0] = MM jEINNAN=08]-, for Ay, Osa, a € {e, W, Wt}
[S~- 7] = Muhj.jEINS={rT -}

* [SG{d}] = Mg, jEIA|B=1)

[PL,{0}] = Muhj. JEIA|O]=)| > 1)
[SG{}] = Mgkj. JEIA S -/ =1)
[u(SGr{é})] = Mvt)\f]v] SR @ ¢ ulr:rj A Vx, € UIr:rj(|61r:rj, u:x| =1)

D4. Segmented updates (n tuples of (s7)(st)-updates)

® TD = <D> for D(st)(st)
YD, ... D ) (D1 ...; Dy)

® <D1, oy, > = Dn

. TeT = (1,.."T,'T, .."T)
T T’ = ({r,.."T,'T, .."T)

D5. Truth (relative to default state)

Cat
cn

pn

v
tv
dt

md

pcl

=D

i € Diia})

APPENDIX 1: LEXICON FOR INCREMENTAL UPDATE

English item
man, ,,

friend,, ,, .

he;. .

heu(r u’)

laughr u

seer .

ar, A
[everyA[...]A...]A
[one, 4 ... Ju 1u
[usually.*[...]4... 14
will,

[ .must, ,, Sp . ]p
[.. mlghtr r Sp e lp
S0ru.p [ Jp-r

otherwise,. » p ,7 [...],-

UTys; translation E.g.
[man,(u)] (11)

frnu, u')] (2ii)
(56, {u}] (1iv)
(G )], (2iii)
[laugh,{u)] (1iii)
[u] seeu, u’)] (1ii)
[l u € A]...; [5G {u}] (Liii)
PLAT: . [A ~ s ..[A ~ u] 2ii)
[4] sM(A, A", SGAN;...[A ~ u;...[A"~ u] (i)
[A1MOST(4, A))];...[A ~ ul;...[A"~ u] (2iii)
[’ € fut(r)] (1v)
[r'Efut{n]; [p~r1; [p|p'=mingp)l;...[p" ~ ] (1iv)
[r'Efut{nl; [p~r1; [p| sM(mingp), pH;...[p"~r]  (liii)
[r]r' € doxu)]; ...[p ~ 7] (1iii)
[p1p"=p-pl;...[p"~ 1] (1v)
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