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Overview

e Classical DRT
e [xtending classical DRT with intensional constructions
e Introducing questions

e Clarification ellipsis (HPSG, situation semantics)



Why use dependent record types

e suitability for semantic notions (e.g. functions, binding)

e feature structure like objects that can combine phonological,
syntactic and semantic information

e dependent record types inherently dynamic — DRT-like analysis
of anaphora.

e structured objects needed for our analysis of clarification el-
lipses



Records and record types

If a . Tl, as . TQ(CLl), ceey Qp Tn(a’lv az, ..., a’n—1>7

the record:
0~ g
lQ = a9
[, = a,
is of type:
ll . T1
ly Tr(lh)

L ln : Tn(l17l27-'-7ln—1) |



a man owns a donkey

Record type:

'z ¢ Ind

c1 : man(x)

y : Ind

cy  donkey(y)
| c3 1 own(z,y)

Record:
SR
i = D1
y =0
C2 = D2
| €3 = D3 |
where

a, b are of type Ind, individuals
p1 is a proof of man(a)

po is a proof of donkey(b)

p3 is a proof of own(a, b)



a man

[ [pet &l 1= )\Rlz([lendbRecType
ARy ( {XI Ind] JRecType

par [X ; Ind]
(| restr : Ry @Qpar |)
scope : Ry @ par
[ [ man] ]]_A x : Ind
N | ¢ : man(x)
)\_
51 . T1
62 : T2(€1)




par : | x : Ind ]
)\Rl:({lendbRecType )\Rg:([x:lnd])RecType( restr : R; Qpar |)
scope : Ry @ par

Q

A7 {X:Ind} ([CIIH&H(T.X)])

par : | x : Ind }
)\RQ:({X:IndDReCType restr  : | ¢ : man(parx) }
scope : Ry @ par



tvr

x : Ind
| [y owns] |= y @ Ind
¢ : own(x,y)
WIT ¢ Ind
y : Ind = MV:(( {X:Ind} JRecType)RecType Ary: {Xih’ld]
¢ @ T(xy)

(N @ Am:{x:lnd}([e:T(rl.X, TQ-X)}))

ANV(( [X:Ind} JRecType)RecType Arq: [Xih’ld}
(N @ Am:{x:lnd}([e:own(m.x, Tg.x)b)



own a donkey

AN:(([x:Ind|)RecType)RecType Ary:|x:Ind|
(N @ )\rgz{lend}([c:own(m.x, TQ.X)D)

Q

par : |x : Ind }
)\Rg:({lendbRecType restr | ¢ : donkey(par.x) }
scope : Ry @ par

par : | x : Ind }
)\rlz[lend} (| restr : | ¢ : donkey(par.x)} )
scope : | ¢ : own(ry.x,par.X) ]

| lvp VNP] | =[V]Q@[NP]



a man owns a donkey

par | X : Ind}
)\RQ:([X:IndDReCType restr : | ¢ : man(par.x)}
scope : Ry @ par
Q
par | X : Ind}
)\rlz[x:lnd}( restr | ¢ donkey(par.x)} )
scope @ | ¢ own(ryx, par.x)}
_par cx Ind}
restr @ | ¢ man(par.x)}
par | X Ind]
scope : |restr : |c¢ : donkey(scope.par.x)}
| scope : | ¢ own(par.x, scope.par.x)]

| [{NPVP] |=[NP]@[VP]

Flattening
| par.x . Ind
restr.c : man(par.x)
scope.par.x : Ind
scope.restr.c  : donkey(scope.par.x)
| scope.scope.c : own(par.X, scope.par.x) |




Relabelling

'x : Ind
c; : man(x)
y : Ind
co - donkey(y)

| C3 own(x, y) _




every man owns a donkey

y  Ind
) | co @ donkey(y)
c3 . own(z,y)

x  Ind
¢; . man(x)

oA




every man

AR :( [X:Ind} JRecType ARy:( [X:Ind} JRecType

par

G

Q
A7 {Xilﬂd} ([c:man(r.x)])

ARy ( {X:Ind} JRecType

restr

[ x : Ind }
Ry @Q 7.
R; @ par ) B @ rpar
: Ind
o } ) Ry @ r.par
¢ : man(par.x) }




every man who owns a donkey beats it

1
[y

6)

C3

: Ind

;. man(z)

: Ind

. donkey(y)
. own(x,y)

)[04 :

beat(z, y) }




Pt x : Ind

| [Np he/him/she/her/it] | = ¢+ eq(nd, x, 7)

x : Ind

= ¢ T.(x)

par [ x : Ind }
then "PIT = AR:({X:Ind])RecType restr : T Q@ par
scope : R @ par

beats it

ANV(( [X:Ind} JRecType)RecType Ary: [X:Ind}
(N @ )\TQ:[X:Ind}({c:beat(rl.x, TQ.X)D)
Q

X Ind}
¢ : eq(Ind, par.x, 7)} )

par
)\RZ({XIIHC@ JRecType (| restr
scope : R @ par

par : | x : Ind }
)\rlz[lend} (| restr @ | ¢ @ eq(Ind, parx, ?) | |)
scope : | ¢ : beat(r;.x, par.x)



every man who owns a donkey beats it

_ par

restr

X

pa_r

restr

scope

. Ind
pred :

X
C

C

mod

¢ : man(par.x)
par [ x
restr | ¢
scope @ | ¢
. Ind }

. eq(Ind, parx, 7) }
. beat(r.par.x, par.x) ]

|

; Ind}
; donkey(restr.c.mod.par.x)}

. own(par.x, restr.c.mod.par.x) '



Resolution

We find candidate paths for the resolution of the metavari-
able ‘7" by looking for paths of the form ... .par.x:Ind. The
candidates are

r.par.x

r.restr.c.mod.par.x

par.x

and in addition if there were any r’ defined (repre-
senting context) then any path . ... .par.x would
be included in the list (provided x:Ind)

The first and third of these are ruled out by grammatical
constraints not yet included in the grammar. Therefore we
choose the second.

_par - [ x : Ind
pred : | c¢ : man(par.x)]
par | X : Ind}
restr : | C
mod : |restr : |c : donkey(restr.c.mod.par.x)}
scope : | ¢ : own(par.x, restr.c.mod.par.x)
par | X Ind}
restr @ | ¢ : eq(Ind, parx, r.restr.c.mod.par.x)]

scope @ | ¢ @ beat(r.parx, par.x)]



A man owns a donkey. He beats it.

'z Ind
c; @ man(x)
y : Ind
¢y - donkey(y)
c3 : own(z,y)
¢y @ beat(zy)




[ [p DS ]]—{d %SH

S

A man owns a donkey. He beats it.

' x : Ind
c; @ man(d.x)
d: |y : Ind

co : donkey(d.y)

| c3 @ own(dx, dy)
' x : Ind

c1 @ eq(Ind, sx, ?)
s |y : Ind

co - eq(Ind, sy, 7)
| c3 : beat(sx,sy) | |

Resolution
' x : Ind
c1 : man(d.x)
d |y : Ind

co - donkey(d.y)

| c3 - own(dx, dy)
'x : Ind
c1 - eq(Ind, sx, d.x)

s : |y : Ind
co - eq(Ind, sy, d.y)
| c3 : beat(sx, s.y)




Flattening

' dx : Ind

d.c; : man(d.x)

dy : Ind

d.cg : donkey(d.y)

d.cg @ own(dx, d.y)

sx : Ind

s.c; : eq(Ind, sx, d.x)

sy : Ind

s.co : eq(Ind, sy, d.y)
| s.c3 @ beat(sx, s.y)
Relabelling
'x : Ind

c; @ man(x)

y : Ind

co : donkey(y)

cg : own(x,y)

z : Ind

c. : eq(Ind, z, x)

w : Ind

cw : eq(Ind, w, y)
¢y beat(z, w)




FEquality elimination

' x : Ind
c; : man(x)
y : Ind
co - donkey(y)
cg : own(x, y)

¢y beat(x, y) |



Intensionality

Bo believes that a unicorn runs

'x : Ind

c1 @ named(x, “Bo”)
y : Ind

co : believe(x,| cg : unicorn(y) |)
cy : run(y)

Bo’s belief is true of a record r just in case r is of type

y : Ind
cg : unicorn(y)

cy @ run(y)

(corresponding to a judgement in type theory or an Aus-
tinian proposition in situation semantics) and true simpliciter
if there is such an r (corresponding to a Russellian proposi-
tion in situation semantics).



Bo seeks a unicorn

'x : Ind

c1 @ named(x, “Bo”)
y : Ind

cy @ seek(x,| ¢ : unicorn(y) |)
cg © find(xy)

r is a successful outcome for Bo’s search just in case r is of
type

y : Ind

co : unicorn(y)

cg @ find(Bo,y)

Bo’s search would be successful just in case there is such an
r.



[ [vg believes] | =AT:RecType )\T:[X:Ind}({C:believe(r.X,T)])

[ [y seeks] | = _
WZ(({XZIDd JRecType)RecType

)\rl:[%:lnd}
(|ciseek(ry.x, N @ )\7“22{Xilnd}([Ciﬁnd(Tl.X,Tg.X)b)])

| lvpVsS] |=1[Vs]@[S]



Questions

yes/no

If T'is a record type we define ?T" to be the following function
type:

(r:]]) [q:tuple(fr,T)}

Here tuple is a type constructor such that tuple(ay, ..., a,)
is a type whose unique inhabitant is < aq, ..., a, >.

If f: 77T then the answer to f is “yes’ if for some r,

f(r)o: f(r); and “no” if for no r, f(r)o: f(r);.

wh

If Ar: T1(T5(r)) is a family of record types (i.e. a function
from records r of type T} to the type T, dependent on r)
then we define ?Ar : T1(T5(r)) to be the following function

type:
(r:17) [qituple("“, 13, Tz)]

If f: 22T (T5(r)) then an answer to f is a set of records
R such that for all € R, f(r)o : f(r)1 and f(r)y: f(r)s.



Analysis of clarification ellipsis

Families of dependent record types — functions from records
to record types

Ar : Th(Ty) — a function from records of type Tj to the type
T5 (dependent on r)

“Utterance skeleton”, “meaning”, “HPSG sign”



Representing utterances

uy : o Did 1 Bo 9 leave 3

U101 1s to represent the utterance of did in u,

Abbreviation

[ fui,n—m T ]
is to be an abbreviation for

[ fuinm - T ]
pf_fui’nfm : f(ui,n—ma fuim,m)

e.g., [ utt-time,, , , : Time } (Time the type of time in-
tervals)

abbreviates

utt-timey, ,_, . Time ]

pf-utt-time,, , , @ utt-time(u; g_3,utt-time, , ,)



uy : o Did 1 Bo 9 leave 5

)\r:[... ](

MSyy g 5 ?1eave(reful’172,ev—timeuwfg) )
)

cont aSk(SpuLo_y hearerul,o_g, MS8u; 03

u1,0-3

More properly:

MSyy g 5 ﬂeave(r.reful’k27

ask(r.spy, o_s, 7-hearer,, ., msg,, , ,)

)\r:[... ](

cont

r.ev-time,, ; ,) ] )
u1,0—3

but I will suppress all the extra r’s as there is no risk of
confusion.



filling in the dots . ..

phonm,ofl
phOHU1,1—2
phonum_3
phonu1,0—3
utt-time,, ,_,
\r ev-timey, ;4
tensey, s
reful,l—Q
TCSup 19

SPuy -3
hearer,, ,_,

i Catul’of3
( MSGu; g_3

CoNty, 4 5

/dld/

/ou/

Miv/

/dldbuliv/

Time

Time

ev—timeum_3 < utt—timeul,o_?)

Ind

named(ref,, , ,, “Bo”)

Ind

Ind

[V, +fin]
Neave(ref,, | _,, ev-time,, , ;)
ask(spu, o_s, hearery, 4, msgy,

1L



An occurrence of Bo between positions (vertices, time points)
v and j in utterance u may be modelled by a record of type

se . /bu

phonyi-; _ prisody ; /Tun/e
utt-time,, ;—; 't : Time }
refy, ;—; - Ix : Ind|
T€Sy i . named(ref,;_j.x, “Bo”)
SPu,i—j | x : Ind |
hearer,;—; 'x ¢ Ind |

| caty,i—; . NP _




An occurrence of Bo? between positions (vertices, time
points) ¢ and j in utterance u may be modelled by a record

of type
se . /bu

phomi-j _ prisody ; £—H/
utt-time, ;—; : |t : Time }
ref, i - Ix ¢ Ind|
T€Sy.i—j . named(ref, ;_;x, “Bo”)
SPui—j [ x : Ind |
hearer, ;—; 'x ¢ Ind |

| caby i—j . NP _




An occurrence of leave between positions (vertices, time
points) ¢ and j in utterance u may be modelled by a record

of type
B - Ind
| se o /v
phon,, ;—; 5 _ /liv/
| prosody : Tune
utt-time, ;—; : |t : Time
ev-time, ;—; : |t : Time
SPui—j : | x ¢ Ind
hearer,;—; : |x : Ind
Sy i . leave(x, ev-time, ;_;.t)
I C&t%i_j . [V,—ﬁl’l]




An occurrence of did between positions (vertices, time points)
v and j in utterance u may be modelled by a record of type

se . /dId
phony,i-; _ prisody ; /Tune/
utt-time,, ;—; 't . Time
ev-time, ;_; "t . Time
tensey, ;—; : e_v—timeu,i_j.t < utt-time, ;_;.t
SPui—j . [x ¢ Ind
hearer,;—; 'x ¢ Ind
| caby i - [V, 4aux, +fin]




Q) — Aux NP VP



AT1:

phon,, ;_; Tphon,i—j
utt-time,, ;_; t : Time
ev-time,, ;_; t : Time
tenseu,ifj TTense,ifj
SPui—j x : Ind
hearer,, ;_; x : Ind
caty ;—j [V, +aux,+fin]
[ phonu,jfk TPhon,jfk |
utt-time, j_x t : Time |
ref, ;i : X Ind }
>\T2: €Sy, j—k Tres,j—k
SPu,i—j : X Ind
hearer,, ;; : X Ind
L catu,z-_j NP ]
[ x Ind |
PhOHu,k—z TPhon,k—l
utt-time,, 5 t : Time
ev-time, ., t Time
)\Tgi ’
SPu,k—1 x : Ind
hearer,, ;_; X Ind
Sy k-1 Tinsg -1 (x,ev-time,, j_;.t)
| caty,i—j [V ,-fin] |
[ phon,;_; © TPhon,i—j
phon,, ;_j T'Phon,j—k
phOHu,k—l TPhon,k—l
phon, ;—; Tphoni—j~ TpPron,j—k  LPhonk—1
utt-time, ;—; t Time
ev-time,, ;_; t : Time
tense, ;; Trense,i—j
( ref, ;i x : Ind }
TeSy,j—k Tres,j—k
SDu.i—1 x : Ind
hearer,, ;_; x : Ind
caty i [V, +fin]
IInguﬂ'_l ?Tmsg,k_l(refu,j_k.X,ev—timeu,i_l.t)
| conty ;g ask(spy,i—i, hearer, x_;, msg, ;)




_51 . T1

mngfun| ¢, c Tl ) =
MBSy j—5 - Tmsgu’i_j (617 s 7€n)
contyi—j 1 Teont,, by, ... 0, msguji_j) _

2 fT1 ( msgy i—j - Tmsgu,i_j (T.fl, - ,T.fn)

ont,i—; : 1 - (rdy, ..., v, msg, ..
) - u
C tuz J conty ; j(fr 1, y 'y g ) ]>

AT :
gnITn(gl, . 7€n—1)



Suppose your context is defective - you don’t have a referent

for 1 Bo 5

phonuLO_1
phonum_2
phony, ,_,
phonum_3
utt—timeum_3
\r - ev—timeul’of?)
tenseuw_3
fefu1’1_2
TSy |,

SPuj g_3
hearer,, , ,

| Cabuyy oy
( MS8u; 03

conty, , 4

/dld/

/ou/

/liv/

/dldbuliv/

Time

Time

ev—timeum_3 < utt—timeul,o_;;

Ind

named (ref,,  ,, “Bo”)
Ind
Ind
[V, +fin]
?1eave(reful’1_2, eV-tiHleul,o_g)

ask(spul’o_g, hearer,, , 5, M8y, o4




Coercion 1 — Lowering

Existential quantification of deficient parameters

She’s asking whether somebody named Bo left

AT

i cat

phonul’o_1

phony, ,_,
phony, ,_,
phonul,o_3
utt—timeul’o_
e\/—til’neuLO_3
tenseul’o_3
SPuy -3
hearerul’o_3

u1,0-3

[ ref,,

| cont

3

; ev—timeul,o_3 < utt—timeul,o_3

12

TCSuy 1 9

NSy o3

u1,0-3

/dld/
/bu/

Miv/
/dIdbuliv/
Time
Time

Ind
Ind
[V, +fin]

Ind

named(ref, | .,

CCBOH )

?leave(ref ev-time,, ,_,)

u1,1-2)
ask(S]puLo_37 hearer,, ,_,, msgum_?)) |




Coercion 2 - parameter identifica-
tion

Ask a question for the value of the parameter

UQIQBO?l

Who is referred to by your utterance of “Bo”?

phony, . /dld/
phon,, | _, . /bu/
phony, , 4 . Jliv/
phony, ,_, . /dIdbuliv/
utt-timey, , 5 Time
ev-timey, o 5 Time
A tensey, ,_, ; ev—tinqeum_3 < utt—timeul,o_3
SPuy o_3 . Ind
hearerul’o_3 . Ind
caby, s . [V, +fin]
. , | refy, Ind
( MSBuygy L AT resully.lf2 : named(ref,, | ,, “Bo”) | |)

(ref<ul.1—2> ref“l,l—Q))



N.B. This last case splits up the abbreviatory convention
concerning ref and pf-ref. The type of pf-ref has been used
as the body of the question instead.



Coercion 3 — parameter focussing

Are you asking whether Bo left? (The relevant issue is who
are you asking whether (they) left?)

phony, . /dId/
phony, ,_, . /bu/
phon,, , , : Jliv/
phony, ,_, . /dIdbuliv/
utt-timey, o 4 Time
ev-timey, _, . Tivme
tensey, o, : ev—timeul’m3 < utt—timeul’oi?)
refum_2 Ind
AT | Tesy L, . named(ref,, ,_,, “Bo”)
SPuy g_3 . Ind
hearerul’o_3 . Ind
caty [V, +fin]
phon,, | /bu L-H/
utt-time,, ,_, . Time
SPug o1 Ind
hearer,, , | Ind
max-QUD,,, , @ 7 Az :Ind (ask(SPu; 3 hearer,, ; ,, leave(x, ev—timeul’o_g)))

({ contyyy ;1 Task(spy, o5, hearery o 5, 7leave(ref,, , ,, ev-time,, , ;)) })



Conclusions

e Meaning in dialogue (not just content) is relative to di-
alogue participants

e Dialogue context (previous utterance) plays a role in
determining meaning — structured meanings

e Syntactic and phonological information about utterances
play a role in meaning — clarification questions are about
utterances





