Semantics 2 (Bittner) Top 6: Beyond English declaratives Spring 2009

Lecture 11
HAMBLIN SEMANTICS FOR QUESTIONS

1. From assertions to questions: English to Kalaallisut

All languages distinguish assertions and questions, but the grammatical means vary—e.g. English
uses inversion, WH-words, and prosody (compare (1g)—(3g) vs. (4e)—(7g)), whereas Kalaallisut
uses illocutionary mood inflection (compare (1x)-(3k) vs. (4x)—(6k), where DEC =

declarative mood, QUE = interrogative mood, NG = negative, sth = something).

* Assertion
(1g) Ole is sick . (1x) Ole naparsimavug.
Ole be.TNS sick Ole naparsima-pu-q
Ole sick-DEC.1V-3SG
(2g) Ole has bought a dog. (2x) Ole gimmisivug.
Ole have.TNS buy.ASP A dog Ole gimmig-si-pu-q
Ole dog-get-DEC.1V-3SG
(3g) Ole hasn't bought anything. (3x) Ole susinngilag.
Ole have.TNS=N’T buy.ASP anything Ole su-si-nngit-la-q

Ole sth-get-not-DEC.NG-3SG
* Polar question

(4g) is Ole sick ? (4x) Ole naparsimava ?
be.TNS Ole sick Ole naparsima-pi-a
Ole sick-QUE-3SG
(5g) has Ole bought anything ? (5x) Ole susiva ? (YN reading)
have.TNS Ole buy.ASP anything Ole su-si-pi-a

Ole sth-get-QUE-3SG
* Constituent question

(6g) who is sick ? (6x) kina naparsimava ?
who be.TNS sick kina naparsima-pi-a
who sick-QUE-3SG
(7g) what has Ole bought ? (5x) Ole susiva? (WH reading)
what have.TNS Ole like.ASP Ole su-si-pi-a

Ole sth-get-QUE-3SG

BASIC IDEAS:

a. At each point in the conversation the participants share partial information about the world,
i.e. they locate themselves in the class of worlds where that information is true. This class of
worlds—the current candidates for the speech world—is the current common ground (CG).

b. Assertion adds information—i.e. it eliminates those CG-worlds that are incompatible with the
new information and thereby updates the common ground to a smaller set (Stalnaker 1978).

c. Questions do not add information—i.e. no CG-worlds are eliminated. Instead, to understand a
question is to know what would count as an answer (Hamblin 1973). In terms of the common
ground update, the speaker introduces a set of propositions (possible answers) compatible
with the common ground, which raises the issue which of them are true in the speech world.
A cooperative answer helps to resolve this issue (Groenendijk and Stokhof 1984 “On the
semantics of questions and the pragmatics of answers”).



Semantics 2 (Bittner) Top 6: Beyond English declaratives Spring 2009

2. Static implementation: Hamblin 1973 in Ty2 (2-sorted TL) + CCG

DEFINITION 1.1 (Ty2-types) The set of Ty2-types is the smallest set Typ such that:
1. te,sETyp il. (ab) € Typifa, b€ Typ

ABBREVIATION Al: ay...a,b = (a...(a,b))

DEFINITION 1.2 (basic Ty2-terms)

i. Con, = {ole, ann, ...} i. Var, = {x,y,z,...}
Var, = {i,j,k ...}

Cong, = {rain, ...} Var, = {p,q,...}
Con,,, = {sbd,dog, sick, ...} Var,, = {P,P’ ...}
Cony,, = {hsb, buy, ...} Var., = {R,R’ ...}

DEFINITION 1.3 (Ty2 syntax). For any Ty2 type a, the set of a-terms is defined as follows:
o & Term, if a € Con, U Var,

po € Term, if € Term,, & o € Term,

Aup(a) € Termy, ifu, € Var, & a € Term,

(an p)ETerm, if o€ Term,& € Term,

—a € Term; if o € Term,

(a=p)ETerm, ifaE€ Term,& fE Term,

>

DEFINITION 2.1 (Ty2-frames). A standard Ty2-frame is a set {D,}, < 1yp Of a-domains D, s.t.
i. D,={l1,0}

D, is a non-empty set (of entities), disjoint from D,

Dy is a non-empty set (of worlds), disjoint from D, and D..
1i. D(ab) = {f| Dom f = Da & Ran f C Db}

DEFINITION 2.2 (Ty2-models and assignments)

« A Ty2-model is a pair, M = (D", [-]"), s.t. (i) D" = {D.}4c1yp is a standard Ty2-frame,
(ii) [-1" is an interpretation function that assigns to each o € Con, a denotation [a]" € D,".

«  An M-assignment is a function g that assigns to each u € Var, a value g(u) € D,”. Ifd € D",
then g{u/d] is the M-assignment such that (1) g[u/d](v) = g(v) for all v # u, (i1) g[u/d](u) =d.

DEFINITION 2.3 (Ty2-semantics) Given Ty2-model M = (D", [-]"), M-assignment g, and Ty2-term
a, the denotation of a in M under g, written [a]""%, is defined as follows (where 0 = {}, 1 = {&}):

B. [a]*¢ = [al¥ ,if a € Con,
= glo) , if a € Var,

A. [Bal™® = (B[l ®)

A ()] ¢ = ([a]"*). d € D)

A Lan pI*e = ([al™ N [p1"®)

- [ral™® = (1- [a]"®)

= [(a=p1"¢ = 1 if [l £ =B ¢
=0 , otherwise

DEFINITION 3 (truth). For any Ty2-model M, world w € D;*, and M-assignment g,
* st-term ¢ is true in w, on M under g, written w =y, ¢ ¢, iff [ol"8(w)=1
s (st)t-term @ is true in w, on M under g, written w |=y, ; @, iff THE{p| (D] 4(p)=1}(w) =1
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ABBREVIATIONS A2:
By A = BWA (pvy) = ~(pnr—Y)
Bw(A4,, ...4,) = BWA,...A, sth = AAx(—sbd; x)

* ASSERTION (temporality ignored until TOPIC 7)

Hamblin 1973. Sec. 1: DECLARATIVE SENTENCE |- proposition
(1g) Ole be.TNS sick

npy: ole vp/prd: APP  prd: Axj sick; x
<

s: Aj sickj ole

Hamblin 1973. Sec. 8: DECLARATIVE SENTENCE |- SG-set of propositions revised cat — tp

(1g) Ole be.TNS sick . (prosody) s (sentence) — (s7)t
s (s-radical) — st
npy: ole vp/prd: APP  prd: Axj sickix  s\s: Agp(p = q) vp (:= s\npy) — est
< prd (:= s,.\np,) — est
s: Aj sickj ole tv (:= vp/np,) — eest
<

s: Ap(p = Aj sick; ole)

(2g) Ole have.TNS buy.AspP a dog . (prosody)

npy: ole vp/vp: APP  tv: Ayxj buyi(x,y)  vp\tv: ARxj Fy(dog; v A Ryxj) s\s: Agp(p = q)

<
vp: Axj dy(dog; y A buy,(x, y))
>
vp: Axj Ap(dog; y A buy(x, y))
<
s: Ai. y(dog; y A buyj(ole, y))
<
s: Ap(p = Aj 3y(dog; y A buy(ole, y)))
(3g) Ole have.TNS=N'T buy.AsP anything . (prosody)
npx: vp/vp: tv: vp\tv: s\s:
ole APxj =Pxj Ayxj buy(x, y)  ARxj Ay(sth;y A Ryxj) — Aqp(p = q)
<
vp: Axj y(sth; y A buyi(x, y))
>
vp: Axj ~3y(sth; y A buyi(x, y))
<

s: Aj —=3y(sth; y A buy(ole, y))

s: Ap(p = 4j —Jy(sth; y & buy(ole, y)))
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* POLAR QUESTION: YN-SENTENCE (Hamblin 1973) |- DU-set of propositions

(4g) YN be.TNS Ole

(58)

(6r)

(7e)

sick

s/s: AMgp(p=q Vv p=A4 —qj) s/prd/npx: AxP(Px) npy: ole
>

s/prd: AP(P ole)

prd: Axj(sick; x)

s: Aj(sick; ole)

s: Ap(p = Aj(sick; ole) v p = Aj(—sick; ole))

YN have.TNS Ole

buy.ASP anything
<

s/s: Agp(p=q Vv p=A4A—qj) s/vpmpx: AxP(Px) npx: ole

vp: Axj Ay(sth; y A buyj(x, y))

>
s/vp: AP(P ole)
>
s: A By(sth; y A buyi(ole, y))
>
s: Ap(p = Aj Ay(sth; y A buyy(ole, y)) v p = 2j —3y(sth; y A buy)(ole, y)))
* CONSTITUENT QUESTION: WH-SENTENCE (Hamblin 1973) |- PL-set of propositions
Note: context represented by (variable) assignment (standard in static semantics)
world-variable i reserved for the speech world (a la Groenendijk & Stokhof 1982)
who be.TNS sick
s/(s\npx): APAp Jx(sbd; x A p=Px)  s\npy/prd: AP(P)  prd: Axj(sick; x)
>
s\npy: Axj(sick; x)
>
s: Ap Ax(sbd; x A p = Aj(sick; x))
what have.TNS Ole buy.Asp
<
s/(s/npa): APp Ay(sth;y A p=Py)  s/vp/npx: AxP(Px) npy:ole  vp/npa: Ayxj(buyi(x, y))
>
s/vp: AP(P ole)
>B
sipa Ayj(buy,(ole, y))
>

s: Ap Ay(sth; y A p = Aj(buyy(ole, y)))



Semantics 2 (Bittner) Top 6: Beyond English declaratives Spring 2009

Lectures 12—-13
TOWARD DYNAMIC HAMBLIN SEMANTICS

1. Information vs. attention

BASIC IDEAS:

« at each point in discourse, Stalnaker’s common ground (CG) is the current SET OF TOPIC WORLDS

» assertions update information: in the output the 1ry topic (T) is a TOPICAL PROPOSITION—the
output set of topic worlds (output CG), which is a subset of the input CG (Stalnaker’s CG update)

* questions update attention: in the output the 1ry topic (T;) is a TOPICAL QUESTION—i.e. the
characteristic set of answers (like Hamblin’s, but different sets for Is Ole sick? vs. Isn’'t Ole sick?)

EXAMPLE 1: ASSERTION AS INFORMATION UPDATE

Speaking up focuses attention on the input CG, po, e.g.

po = {wo, w1} (wo,lolel) € V[ sick]
(w1, lole]) & Vlsickl

will induce a default infotention state, *p, i.e. default set of topic (T)-background (1) lists. On
each TL-list the input CG, py, is the TOPICAL PROPOSITION (1st proposition on T-list); a CG-world,
w € po, is the TOPIC WORLD (1st world on T-list); and there is nothing on the default L-list ({ )):

*po

{{wo, Po)s ()

(w1, o). ())

The default infotention state, *p, is then updated based on what is said in the speech act, e.g.:
Ole be.TNS sick . (prosody)

[x] (x=ole)°]; [sickr, TO]; [pl p=To{l}]

C1 Co c3 (T1 =new CG, {wo})

((lolel, wo, po).())  {{lolel, wo, po). ()  {({wa},lole], wo, po), ()

(lolel, w1, o), { ))

EXAMPLE 2: QUESTION AS ATTENTION UPDATE
Same input CG, py, induces same default infotention state, *p,, but what follows is a YN question:

YN be.TNS [Ole sick ]

WwETw{}]; [x| (x=o0le)]; [sicky, T8]; [plp=Lofl}];

cy Cy Cs Ca

((wo, po),(wo))  ((lolel, wo, po), (wo)) ((lolel, wo, po), (wo))  ({lolel, wo, po), ({wo}, wo))
((wo, po), (w1))  ((lolel, wo, po), (w1))

(w1, po)s (wo))  ((lolel, wi,po), (wo)) ({lolel, w1, po),(wo))  ({lolel, w1, po), ({wo}, wo))
(w1, o), (wi))  ((lolel, w1, po), (w1))

? (prosody)
[Ql Q= Lwt{l}]

cs (T1 = whether-{wo}, no CG-update)
(({{wo}}.lolel, wo, o), {{wo}, wo))
(({{wo}}, [olel, w1, o), {{wo}, wo))
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2. 2-sorted Update with Centering (UC2)

DEFINITION 1.1 The set of UC2 types is the smallest set Typ such that:
*1,d,w,s €ETyp * (ab) E Typ, ifa, b € Typ
The set of discourse object types is the subset DTyp = {8, w, wt} U {(at): a € {d, w, wt}}

ABBREVIATIONS 1
a...a,b = (ay...(a,b)) [1 = (st)st
Q= wt [a] = a[]

DEFINITION 1.2 (Basic UC2 terms). For each type a € Typ, there is a set of a-constants, Con,, a
set of plain a-variables, “Var,, and a set of topic-setting a-variables, ' Var,, including:

a€Typ Var, 'Var, Con, Name of objects

) X,y X,y ole (ordinary) individuals

W w, Vv W,V worlds

Q p.q pP.q propositions

ot X,Y X, Y sets of individuals

Qt 0 Q sets of propositions

wOt sbd, dog, sick, ...  world-dependent sets of individuals

s i,j,k,h indices (aka topic-background lists)
st 1,J infotention states

(st)st K updates

DEFINITION 1.3 (UC2 syntax). For each type a € Typ the set of a-terms is defined as follows:
b A4AE Term, if 4 € Con, U "Var, U *Var,

a Ta, la, € Termy, ifaeDTyp&rne{l,2,...}

{} B{4} € Termy ifaeDTyp & BE Termm & 4 € Termy,
. (u, - B) € Term ifa € DTyp, u, € "Var, U *Var, & B € Term,
; (4; B) € Termy if4A, BE Term(s,)st

A Auy,B) € Termy, if u, € "Var, U *Var, & B € Term,

A BA & Term, if B€ Term,, & A € Term,

C —4,(A—B),(AArB),(Av B)eTerm, if 4, B € Term,

Q Vu,B, 3u,B E Term, ifu, € "Var, U *Var, & B € Term,

= (A=B)E Term, if 4, B € Term,

DEFINITION 2.1 (UC2 frames). A UC2 frame is a set of sets {D,}, ¢ 1yp such that:
1.  D;={l1,0}, Dy, and D, are non-empty pairwise disjoint sets

1. Ds = Un’ m<0 (Dn X Dm), where D = Ua e DTyp Da

iii. Dgp={f|DCDom f C D, & Ran f C Dy}

ABBREVIATIONS 2 (lists, prOJectlons & extenswns) LetD=U, DTyp D,.

e Fori= (11, i,) ED"x D", Ti = i, is the topic list & Li = i, is the background list of i
« Forx€D"™" (x),is x, (nth coordinate) & (x), is the subsequence of type a coordinates

« Ford,, ..., dnED (do () =(do) & (do - {d1, ..., dn)) :== {do, A1, ..., dn) (do-extensions)

DEFINITION 2.2 (UC2-models and assignments)

* A UC2-model is a pair, M = ({Dy}uc Typ, ['1)s 8.t. (i) {Da}aeTyp is @ standard UC2-frame,
(11) [-] is an interpretation function that assigns to each o € Con, a denotation [a]] € D,.

» An M-assignment is a function g that assigns g(u) € D, to each u € "Var, U *Var,. If d € D,
then g[u/d] is the M-assignment s.t. (i) g[u/d](u") = g(u’) for all u’# u, (i) glu/d](u) = d.



Semantics 2 (Bittner) Top 6: Beyond English declaratives Spring 2009

ABBREVIATIONS 3 (Functions & sets). For f € D1 ansand (ai, ..., an) € Dg1 X ... X Dy

{(al, . an) = f(a1)...(an)
i(f) = { at,...an): f(ai,...an) = 1} (set characterized by function f)

« X(R) (characteristic function of set &) is the function f such that !(f) =2

DEFINITION 2.3 (UC2 semantics). The value [A]® of a term A on a model M = ({D,}. < Typ, I'l)
under an assignment g is defined as follows (Note: (i) we use von Neuman’s definitions 0 := {} &
1:={J}, (i1) ‘X=Y means ‘Xis Y if Y is defined, else X is undefined’, and (iii) a f = f(a))

b [A4° = [4] if 4 € Con,
= g(A) if 4 € "Var, U *Var,
a [Tal®1) = (Ti)an for any i € Dj
[La*(1) = ((L1)a)n for any i € Dy
OBy = HIBF()| i€ VAR
« l(u. - B)?® = ((g(uy) - T BI®), LIB]® for any u, € "Var,
= Bl®, (g(u,) - L1BI®) for any u, € *Var,
3 cl B = clAIFIBI® for any c € Dy,
A [Mua(B)]]g(d) =[B! for any d € D,
A [BA] = [BI*(14]%)
C [~4* = (1-1[4*%)
[(A—=B)N* = (1-(41°- [B1%)
[(4AB)]* = (AI* N[BI*)
[(4vB)I* = ([AI*UILBI®)
Q [Vudl® =1 ifVd € D, [A]4 = 1
= 0 otherwise
[3u.A1* = 1 if 3d € D, [A]14 9 = 1
= 0 otherwise
= [4=B)° = 1 if [41%, [Bl* € D, & [4]* = BI*
= 0 if [A]%, [ BI* € D, & [A]* # [ BI*

DEFINITION 3.1 (Initial context & default state). An initial context is a proposition py € Dy, s.t.
Ypo # . This induces the default infotention state *p, = H{{w, poy, (N w E Yoo},

DEFINITION 3.2 (Topic, assertion, truth value). For a model M, initial context py, and (st)st-term K:
i TueoK={(Ti)| Vg 1i€E U(polKI®)} (set of primary topics introduced by K wrt M and po)
ii. Given M and p, K can be used to assert a proposition g € Dy, iff Ty o0 K= {q}
iii. K is true in world w wrt M and po, iff 3g € Dy: Ty 00 K= {q} & w € Vg

K is false in world w wrt M and po, iff 3q € Dy: Ty po K= {q} & w &

ABBREVIATIONS 4 (Syntactlc sugar)

V. [ta] u= Asafl}]
[ud| u € Asail}]

MA Fui(G=w-i)yAli nu=A{}) (global drt-boxes)
AN AuTi(G=(u i) nli nu€ A{})

. A, € B, = (set theory)
ii. Ta, La = Tai, la ifa € DTyp (dynamic terms)
Aa" = Ai(4) ifa € DTyp
= 4 ifa € {sb| b € DTyp}
iii.(Bw A) = Ai(B W°i A%) (conditions)
Bw(Ay, ..., Ay) = Ai(B W°i A, ... A,°%0)
(4=B)° = Ai(A% = B%)
(C], Cz) = )Ll.(Cll' A Czi)
iv.[C] = MM A G)) (local drt-boxes)
[t1...u,) = MA Juy...u,Ai(G = (uy - ...(uy " D)) A L)
[ty...u,) C] = AMA Juy..u,Ai(G=(uy - ...(uy" D)) A Li A Ci)
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Consider a UC2 model M = ({D,} 4 1yp [*]) such that Dy = {A} and D, = {wo, w1 }. Then:

* the domain of things that can be listed as discourse objects is
D = UaeDTyp D,
= Dy;UD,UDgU Dy U D, U Dg,
= DyUD, U DgU Dy, U D,
= {A} U {wo, w1} U %l p C {wo, w:}}
U 5 X C {A}} U 0] 0 C %p| p C {uio, w1 1}

« sample /ists of (topical or background) discourse objects
() (empty list)
<A7 Wo, X{WO: W1}>

* sets of possible lists of n (topical or background) discourse objects
D’ = {()}

D' = {{d)deD}

D" = {(di, ...dy)| & ED}

* domain of topic-background lists

Ds = Uy m.o (D" xD™)

D’ x DU (D' x D) UMD’ xDHYU (D' xDHU ...
{O: ON UKD, (D d €D} U {((). () d € D}
U {{({d),(d'W d,d" ED} U ...

D1.1.DTyp
Q= wt
D2.1, df. Dy, D, abv

D2.1.Dy
df. Up.noo
df. D", x

* an infotention state, c € Dy, 1s (the characteristic function of) a set of topic-background lists.



