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b
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e p
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A
n

 altern
ativ

e w
ay

 o
f th

in
k

in
g
 o

f G
in

zb
u

rg
’s ex

am
p

les: (L
ah

iri (2
0

0
2

)): an
 im

p
licit 

p
ersp

ectiv
al restrictio

n
 o

n
 th

e d
o

m
ain

 o
f w

h
. In

 th
e ab

o
v

e ex
am

p
les: th

e restrictio
n

s o
f 

w
h

ere  co
u

ld
 b

e set b
y
 th

e g
o

als o
f th

e q
u

eriers. C
f:  

 (1
7

) 
A

.  E
v

ery
o

n
e cam

e to
 th

e p
arty

. 
B

. E
v

ery
o

n
e? E

v
en

 th
e m

ed
ical stu

d
en

ts? 
A

. I m
ean

t ev
ery

 lin
g
u

ist.   
  

 
6

 

 

3
. 

In
terim

 su
m

m
a

ry
:  

 W
e w

a
n

t a
 d

en
o

ta
tio

n
 o

f in
terro

g
a

tiv
es th

a
t: 

 (a) 
S

u
p

p
o

rts th
e n

o
tio

n
(s) o

f an
sw

erh
o

o
d

 (w
rt. m

a
trix

 q
u

estio
n

s) 
 

(b
) 

E
n

ter in
to

 th
e co

m
p

o
sitio

n
al calcu

latio
n

 o
f tru

th
-co

n
d

itio
n

s o
f th

e sen
ten

ces th
at 

em
b

ed
 th

em
 (w

rt. em
b

ed
d

ed
 q

u
estio

n
s) 

 (c) 
H

av
e a u

n
ifo

rm
 ty

p
e fo

r d
ifferen

t ty
p

es o
f q

u
estio

n
s [yes-n

o
 q

u
estio

n
s, (if/w

h
eth

er 
q

u
estio

n
s), sin

g
le w

h
 q

u
estio

n
s, m

u
ltip

le w
h

 q
u

estio
n

s]. W
h

y? B
ecau

se th
ey

 h
av

e 
(m

o
stly

) th
e sam

e d
istrib

u
tio

n
 in

 em
b

ed
d

ed
 co

n
tex

ts
1. 

 
(1

8
) 

Jo
h

n
 k

n
o

w
s (w

h
ich

 stu
d

en
t cam

e / w
h

eth
er B

ill cam
e/ w

h
o

 lo
v

es w
h

o
/ etc.) 

(1
9

) 
*

Jo
h

n
 b

eliev
es (w

h
ich

 stu
d

en
t cam

e / w
h

eth
er B

ill cam
e/ w

h
o

 lo
v

es w
h

o
/ etc.) 

      
 

M
o

re a
b

o
u

t  H
/K

 d
en

o
ta

tio
n

s 

  ♦
 

T
h

e ex
ten

sio
n

 o
f an

 in
terro

g
ativ

e clau
se:   

---A
 set o

f p
o

ssib
le an

sw
ers 

---T
ech

n
ically

: a set o
f p

ro
p

o
sitio

n
s, o

r a ch
aracteristic fu

n
ctio

n
 o

f a set o
f  

     p
ro

p
o

sitio
n

s (ty
p

e <
st,t>

) 
 

 
---N

o
tatio

n
: [[α

]]
w :=

  th
e ex

ten
sio

n
 o

f α
 in

 w
. 

 
 

 
 

 
 

 
 

♦
 

T
h

e in
ten

sio
n

 o
f an

 in
terro

g
ativ

e clau
se:  

---a fu
n

ctio
n

 fro
m

 w
o

rld
s to

 a set o
f p

ro
p

o
sitio

n
s 

---n
o

tatio
n

:  [[β
]]
ȼ
 :=

 th
e in

ten
sio

n
 o

f β
  

 
*

*
*

 
 

♦
 

P
ro

p
o

sitio
n

s are sets o
f p

o
ssib

le w
o

rld
s, o

r altern
ativ

ely
 fu

n
ctio

n
s fro

m
 w

o
rld

s to
 tru

th
 

v
alu

es, i.e. o
f ty

p
e <

s,t>
 

 ♦
 

T
h

at-clau
ses in

 th
e m

eta-lan
g
u

ag
e refer to

 p
ro

p
o

sitio
n

s.  E
.g

. th
at Jo

h
n

 is a stu
d

en
t=

λ
w

. 
Jo

h
n

 is a stu
d

en
t in

 w
 

    

                                                 
1 S

o
m

e ex
cep

tio
n

s: su
rp

rise: 
(1

) 
A

.  Jo
h
n
 w

as su
rp

rised
 w

h
o

 cam
e 

B
. *

Jo
h
n
 w

as su
rp

rised
 w

h
eth

er B
ill cam

e.  
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S
in

g
le w

h
-q

u
estio

n
s 

 (2
0

) 
[[W

h
ich

 stu
d

en
t called

?]]
w
=

 
 

S
u

p
p

o
se Jo

h
n

, B
ill, M

a
ry

 a
re th

e stu
d

en
ts in

 w
 

 

a. 
{
th

at Jo
h

n
 called

, th
at B

ill called
, th

at M
ary

 called
}
 

b
. 

{
p

 : ∃
x

. [x
∈

{
Jo

h
n

, B
ill, M

ary
}
&

 p
=

th
at x

 called
]}

 

c. 
λ

p
. ∃

x
. x

∈
{
Jo

h
n

, B
ill, M

ary
}
&

 p
=

λ
w

’. x
 called

 in
 w

’ 
 

M
u

ltip
le w

h
-q

u
estio

n
s 

 (2
1

) 
[[W

h
ich

 b
o

y in
su

lted
 w

h
ich

 g
irl?]]

w=
 

 
S

u
p

p
o

se Jo
h

n
, B

ill, M
a

ry
, S

u
e a

re th
e b

o
ys a

n
d

 g
irls in

 w
 

 
a. 

{
th

at Jo
h

n
 in

su
lted

 M
ary

, th
at B

ill in
su

lted
 M

ary
, th

at Jo
h

n
 in

su
lted

 S
u

e, th
at 

B
ill in

su
lted

 S
u

e}
 

b
. 

{
p

 : ∃
x

. ∃
y  [x

∈
{
Jo

h
n

, B
ill}

&
 y

∈
{
M

ary
, S

u
e}

 &
 p

=
 th

at x
 in

su
lted

 y]}
 

c. 
λ

p
. ∃

x
.∃

y [x
∈

{
Jo

h
n

, B
ill}

&
 y∈

{
M

ary
, S

u
e}

 &
 p

=
 λ

w
’. x

 in
su

lted
 y in

 w
’]}

 
 N

O
T

E
S: 

 
 

H
ere, q

u
estio

n
 ex

ten
sio

n
s are sets o

f tru
e o

r false p
ro

p
o

sitio
n

s 
 

 
W

h
at is g

o
o

d
 ab

o
u

t th
e fo

rm
u

latio
n

s in
 (b

) an
d

 (c) is th
at th

ey
 are su

itab
le fo

r d
escrib

in
g
 

in
fin

ite sets. T
h

e rep
resen

tatio
n

s in
 (b

) g
iv

es u
s a set o

f p
ro

p
o

sitio
n

s. T
h

e 
rep

resen
tatio

n
s in

 (c) are th
e ch

aracteristic fu
n

ctio
n

s o
f th

e set o
f p

ro
p

o
sitio

n
s in

 (b
), 

fu
n

ctio
n

s o
f ty

p
e <

st,t>
.  

 
 

H
o

w
 d

o
es th

e sem
an

tic v
alu

e o
f q

u
estio

n
s fig

u
re in

 th
e sp

eech
 act o

f q
u

estio
n

 ask
in

g
? 

 

�
 

W
h

en
 an

 in
terro

g
ativ

e clau
se ϕ

 is u
ttered

 in
 a w

o
rld

 w
, th

e u
tterer th

ereb
y
 

req
u

ests to
 b

e to
ld

 w
h

ich
 o

f th
e p

ro
p

o
sitio

n
s in

 [[ϕ
]]

w is tru
e 

 
 

T
h

e n
o

tio
n

 o
f a

n
sw

erh
o

o
d

: A
 sen

ten
ce is a (d

irect) an
sw

er if its in
ten

sio
n

 (th
e 

p
ro

p
o

sitio
n

 th
at it ex

p
resses) is an

 elem
en

t o
f th

e q
u

estio
n

 ex
ten

sio
n

. 
 

�
 

ψ
 is a (d

irect an
sw

er) to
 ϕ

 in
 w

 iff [[ψ
]]
ȼ ∈

[[ϕ
]]

w 
 

 
W

e co
u

ld
 h

av
e also

 restricted
 o

u
r an

sw
er set to

 tru
e an

sw
ers (K

arttu
n

en
 1

9
7

7
) 
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M

o
re o

n
 G

ro
en

en
d

ijk
 a

n
d

 S
to

k
h

o
f:  P

a
rtitio

n
s  

 ♦
 

In
terro

g
ativ

es are also
 an

aly
zed

 in
 term

s o
f th

eir p
o

ssib
le an

sw
ers 

 ♦
 

W
h

ereas in
d

icativ
es ex

p
ress p

ro
p

o
sitio

n
s, in

terro
g

ativ
es d

eterm
in

e p
artitio

n
s  o

f th
e 

lo
g
ical sp

ace. W
h

ile th
e m

ean
in

g
 o

f an
 in

d
icativ

e co
rresp

o
n

d
s to

 its tru
th

 co
n

d
itio

n
s, th

e 
m

ean
in

g
 (in

ten
sio

n
) o

f an
 in

terro
g
ativ

e co
rresp

o
n

d
s to

 th
e set o

f all its p
o

ssib
le 

co
m

p
lete an

sw
ers. 

 ♦
 

T
h

e latter is a set o
f m

u
tu

ally
 ex

clu
siv

e p
ro

p
o

sitio
n

s w
h

o
se u

n
io

n
 ex

h
au

sts th
e set o

f 
w

o
rld

s. T
h

u
s, w

e can
 say

 th
at q

u
estio

n
s p

artitio
n

 th
e lo

g
ical sp

ace. E
.g

.: 
 

i. 
A

 y
es-n

o
 q

u
estio

n
 d

iv
id

es th
e set o

f w
o

rld
s in

to
 tw

o
 altern

ativ
es 

 

 p
 

 ¬
p

 
 

 
ii. 

A
 sin

g
le co

n
stitu

en
t q

u
estio

n
 d

iv
id

es th
e w

o
rld

 in
to

 as m
an

y
 altern

ativ
es as 

th
ere are p

o
ssib

le d
en

o
tatio

n
s o

f th
e p

red
icate P

 
 

λ
w

. n
o

b
o

d
y is P

 in
 w

 

λ
w

. a is th
e o

n
ly P

 in
 w

 

λ
w

. b
 is th

e o
n

ly P
 in

 w
 

λ
w

. a+
b

 are th
e o

n
ly

 P
 in

 w
 

…
 

λ
w

. all in
d

iv
id

u
als  P

 in
 w

 
 ♦

 
T

w
o

 w
o

rld
s b

elo
n

g
 to

 th
e sam

e b
lo

ck
 in

 th
e p

artitio
n

 in
 th

eir d
ifferen

ces are irrelev
an

t 
to

 th
e issu

e raised
 b

y
 th

e q
u

estio
n

 

♦
 

T
h

e d
en

o
tatio

n
 (ex

ten
sio

n
) o

f an
 in

terro
g
ativ

e in
 a g

iv
en

 w
o

rld
 is th

e p
ro

p
o

sitio
n

 th
at 

ex
p

resses th
e co

m
p

lete tru
e an

sw
er to

 th
e q

u
estio

n
 in

 th
at w

o
rld

. 
 

 
A

n
sw

ers 

♦
 

E
ach

 o
f th

e ab
o

v
e altern

ativ
es co

rresp
o

n
d

s to
 a co

m
p

lete a
n

sw
er to

 th
e q

u
estio

n
 

♦
 

A
 p

a
rtia

l a
n

sw
er is a d

isju
n

ctio
n

 o
f at least o

n
e, b

u
t n

o
t all co

m
p

lete an
sw

ers. In
 o

th
er 

w
o

rd
s, a p

artial an
sw

er elim
in

ates so
m

e b
lo

cs fro
m

 th
e p

artitio
n

.  
 R

eferen
ces 

G
in

zb
u

rg
, J. 1

9
9

6
. In

terro
g
ativ

es: Q
u

estio
n

s, facts an
d

 d
ialo

g
u

e. T
h

e H
a

n
d

b
o

o
k o

f 

C
o

n
tem

p
o

ra
ry S

em
a

n
tic T

h
eo

ry:3
8

5
?4

2
2

. 
G

ro
en

en
d

ijk
, J., an

d
 M

. S
to

k
h

o
f. 1

9
8

2
. S

em
an

tic an
alysis o

f w
h

-co
m

p
lem

en
ts. L

in
g

u
istics 

a
n

d
 P

h
ilo

so
p

h
y 5

:1
7

5
-2

3
3

. 
G

ro
en

en
d

ijk
, J., an

d
 M

. S
to

k
h

o
f. 1

9
8

4
. S

tu
d

ies o
n

 th
e S

em
an

tics o
f Q

u
estio

n
s an

d
 th

e 
P

rag
m

atics o
f A

n
sw

ers, U
n

iv
ersiteit v

an
 A

m
sterd

am
. 

H
am

b
lin

, C
. 1

9
7

3
. Q

u
estio

n
s in

 M
o

n
tag

u
e E

n
g
lish

. F
o

u
n

d
a

tio
n

s o
f L

a
n

g
u
a

g
e 1

0
:4

1
–

5
3

. 
K

arttu
n

en
, L

. 1
9

7
7

. S
y
n

tax
 an

d
 sem

an
tics o

f q
u

estio
n

s. L
in

g
u

istics a
n

d
 P

h
ilo

so
p

h
y 1

:3
-4

4
. 

L
ah

iri, U
. 2

0
0

2
. Q

u
estio

n
s a

n
d

 A
n

sw
ers in

 E
m

b
ed

d
ed

 C
o

n
texts: O

x
fo

rd
 U

n
iv

ersity
 P

ress. 
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In
terro

g
a

tiv
es  C

la
ss 2

   
 

 
       M

arta A
b

ru
san

::E
G

G
,D

eb
recen

::2
0

0
8

 

 E
m

b
ed

d
ed

 q
u

estio
n

s, p
red

ica
tes th

a
t em

b
ed

 th
e
m

, ex
h

a
u

stiv
ity

 
  

 
E

m
b

ed
d

ed
 q

u
estio

n
s 

 G
en

erally
, it is assu

m
ed

 th
at em

b
ed

d
ed

 q
u

estio
n

s su
ch

 as (1
) e.g

. sh
o

u
ld

 h
av

e th
e sam

e 
d

en
o

tatio
n

 as m
atrix

 q
u

estio
n

s.  
 (1

) 
Jo

h
n

 k
n

o
w

s w
h

o
 left 

 C
o

m
p

o
sitio

n
ally, th

e m
ean

in
g
 o

f th
e w

h
o

le sen
ten

ce is arriv
ed

 at b
y
 assu

m
in

g
 th

at q
u

estio
n
 

em
b

ed
d

in
g
 
v

erb
s 

su
ch

 
as 

kn
o

w
 
o

r 
w

o
n

d
er 

ex
p
ress 

a 
relatio

n
 
b

etw
een

 
a 

su
b

ject 
an

d
 
th

e 
em

b
ed

d
ed

 q
u

estio
n

: 
 (2

) 
K

n
o

w
 (w

) (x
, Q

) 
  1

        K
a

rttu
n

en
 (1

9
7

7
) 

 ♦
 

A
n

 in
terro

g
ativ

e clau
se refers to

 a set o
f tru

e p
ro

p
o

sitio
n

s, in
tu

itiv
ely a set o

f its tru
e 

an
sw

ers: 
 (3

) 
[[W

h
ich

 stu
d

en
t called

?]]
w
=

 
 

S
u

p
p

o
se Jo

h
n

, B
ill, M

a
ry

 a
re th

e stu
d

en
ts in

 w
 

 

d
. 

{
th

at Jo
h

n
 called

, th
at B

ill called
}
 

e. 
{
p

 : p
(w

) &
  ∃

x
. [x

∈
{
Jo

h
n

, B
ill, M

ary
}
&

 p
=

th
at x

 called
]}

 
 ♦

 
R

eg
ard

in
g
 th

e q
u

estio
n

 em
b

ed
d

in
g
 v

erb
 kn

o
w

, th
e in

tu
itio

n
 th

at K
arttu

n
en

 im
p

lem
en

ts 
is th

at y
o

u
 stan

d
 in

 th
e kn

o
w

 relatio
n

 to
 a q

u
estio

n
 if y

o
u

 b
eliev

e all th
e tru

e an
sw

ers to
 

it: 
 (4

) 
S

im
p

lified
 K

arttu
n

en
-an

aly
sis: 

F
o

r an
y
 w

o
rld

 w
, q

u
estio

n
 in

ten
sio

n
 (Q

), an
d

 in
d

iv
id

u
al x

: 
[[K

n
o

w
]](w

) (x
, Q

)=
1

 iff x
 b

eliev
es ∩

 Q
(w

) in
 w

.  
 

 
N

o
tes: 

 ♦
 

∩
 Q

(w
) is th

e in
tersectio

n
 o

f th
e set Q

(w
).  

♦
 

R
ecall th

at p
ro

p
o

sitio
n

s are sets o
f p

o
ssib

le w
o

rld
s. In

tersectin
g
 th

ese sets o
f p

o
ssib

le 
w

o
rld

s am
o

u
n

ts to
 th

e co
n

ju
n

ctio
n

 o
f th

ese p
ro

p
o

sitio
n

s.  

♦
 

T
o

 k
n

o
w

 w
h

ich
 stu

d
en

ts called
, is to

 b
eliev

e th
e co

n
ju

n
ctio

n
 o

f all th
e p

ro
p

o
sitio

n
s th

at 
x

 called
, w

h
ere x

 is a g
ro

u
p

 o
f stu

d
en

ts th
at actu

ally
 called

.  
   

 
1

0
 

 
A

 sp
ecia

l ca
se: W

h
at h

ap
p

en
s if n

o
 stu

d
en

ts called
? 

 ♦
 

In
 th

is case, th
e ex

ten
sio

n
 o

f w
h

ich
 stu

d
en

ts called
 is th

e em
p

ty
 set. 

♦
 

T
h

e in
tersectio

n
 o

f th
is is a tau

to
lo

g
ical p

ro
p

o
sitio

n
, w

h
ich

 o
n

e can
n

o
t fail to

 b
eliev

e.  

♦
 

T
h

erefo
re in

 th
is case Jo

h
n

 kn
o

w
s w

h
ich

 stu
d

en
ts called

 sh
o

u
ld

 b
e au

to
m

atically
 tru

e, 
ev

en
 is Jo

h
n

 is co
m

p
letely

 ig
n

o
ran

t…
. 

♦
 

T
o

 av
o

id
 th

is co
n

clu
sio

n
, K

arttu
n

en
 refin

es th
e lex

ical en
try

 fo
r kn

o
w

 as fo
llo

w
s:   

 (5
) 

 K
arttu

n
en

-an
aly

sis: 
F

o
r an

y
 w

o
rld

 w
, q

u
estio

n
 in

ten
sio

n
 (Q

), an
d

 in
d

iv
id

u
al x

: 
[[K

n
o

w
]](w

) (x
, Q

)=
1

 iff  
a. 

x
 b

eliev
es ∩

 Q
(w

) in
 w

.  

b
. 

if Q
(w

)=
Ø

, th
en

 x
 b

eliev
es λ

w
’ [Q

(w
’)=

Ø
] in

 w
 

 ♦
 

W
h

en
 th

e in
terro

g
ativ

e co
m

p
lem

en
t is em

p
ty

, an
 ad

d
itio

n
al req

u
irem

en
t m

u
st b

e m
et: 

n
am

ely
 th

at o
n

e m
u

st b
eliev

e th
at it is em

p
ty

.  

♦
 

W
h

at p
ro

p
o

sitio
n

 is λ
w

’ [Q
(w

’)=
Ø

]?  :  In
 o

u
r ex

am
p

le, it is th
e p

ro
p

o
sitio

n
 th

at assig
n

s 
1

 to
 an

y
 w

’ in
 w

h
ich

 n
o

 stu
d

en
ts called

, an
d

 to
 an

y
 w

’ in
 w

h
ich

 so
m

e stu
d

en
ts called

, it 
assig

n
s 0

. I.e. it is sim
p

ly
 th

e p
ro

p
o

sitio
n

 th
at n

o
 stu

d
en

ts called
.  

 
 

M
u

ltip
le en

tries  fo
r q

u
estio

n
 em

b
ed

d
in

g
 v

erb
s su

ch
 a

s k
n

o
w

 
 S

in
ce w

h
eth

er an
d

 th
a

t co
m

p
lem

en
ts h

av
e d

ifferen
t ty

p
es, w

e n
eed

 to
 assu

m
e th

at th
ere are 

tw
o

 co
m

p
lem

en
t tak

in
g
 v

erb
s kn

o
w

:  o
n

e th
at tak

es th
a

t-co
m

p
lem

en
ts, th

e o
th

er th
at tak

es 
q

u
estio

n
 co

m
p

lem
en

ts.  
  2

. E
x

h
a

u
stiv

en
ess 

 
 

F
a

lse b
eliefs: K

arttu
n

en
 h

im
self n

o
ted

 a p
ro

b
lem

 w
ith

 h
is an

aly
sis: 

 ♦
 

S
u

p
p

o
se a stu

d
en

t, M
ary, d

id
 n

o
t call, b

u
t Jo

h
n

 fails to
 k

n
o

w
 th

is. S
u

p
p

o
se, th

at h
e ev

en
 

falsely
 b

eliev
es th

at M
ary

 called
.    

 ♦
 

In
tu

itiv
ely

, w
e feel th

at in
 th

is case Jo
h

n
 kn

o
w

s w
h

ich
 stu

d
en

ts called
 sh

o
u

ld
 b

e false. 
H

o
w

ev
er, K

arttu
n

en
’s an

aly
sis p

red
icts it to

 b
e tru

e: A
s lo

n
g
 as Jo

h
n

 b
eliev

es o
f all 

stu
d

en
ts th

at called
 th

at th
ey

 d
id

 call, h
e q

u
alifies as k

n
o

w
in

g
 w

h
ich

 stu
d

en
ts called

, 
irresp

ectiv
e o

f w
h

at o
th

er false b
eliefs h

e m
ig

h
t h

av
e.  

 ♦
 

In
 o

th
er w

o
rd

s, K
arttu

n
en

’s m
ean

in
g
 fo

r in
terro

g
ativ

es p
red

icts th
e v

alid
ity

 o
f th

e first, 
b

u
t n

o
t th

e seco
n

d
 in

feren
ce p

attern
 b

elo
w

: 
 (6

) 
Jo

h
n

 k
n

o
w

s w
h

o
 called

  
M

ary
 called

                           
Jo

h
n

 k
n

o
w

s th
at M

ary
 called

 
 (7

) 
Jo

h
n

 k
n

o
w

s w
h

o
 called

  
M

ary
 d

id
 n

o
t call                            

Jo
h

n
 k

n
o

w
s th

at M
ary

 d
id

 n
o

t call 



 
1

1
 

 
 

G
ro

en
en

d
ijk

 a
n

d
 S

to
k

h
o

f (1
9

8
4

): D
eg

rees o
f ex

h
a

u
stiv

en
ess 

 W
e can

 d
istin

g
u

ish
 d

ifferen
t d

eg
rees o

f ex
h

au
stiv

en
ess o

f co
m

p
lem

en
ts: 

 ♦
 

A
 w

ea
k

ly
 ex

h
a

u
stiv

e a
n

sw
er p

ro
v

id
es a co

m
p

lete list (th
is is th

e m
ean

in
g

 th
at K

 
p

red
icts) 

♦
 

A
 stro

n
g

ly
 ex

h
a

u
stiv

e a
n

sw
er co

n
tain

s in
 ad

d
itio

n
 th

e clo
su

re “an
d

 th
at is all, fo

lk
s”

2 
 G

&
S

: to
 cap

tu
re th

e co
rrect m

ean
in

g
 o

f (6
), w

e n
eed

 to
 g

iv
e a q

u
estio

n
 d

en
o

tatio
n

 th
at 

su
p

p
o

rts th
e stro

n
g
ly

 ex
h

au
stiv

e m
ean

in
g
.  

 
 

G
ro

en
en

d
ijk

 a
n

d
 S

to
k

h
o

f’s w
a

y
 o

f p
red

ictin
g

 th
e stro

n
g

ly
 ex

h
a

u
stiv

e rea
d

in
g

: 

  ♦
 

E
x

cu
rsu

s: 

 (8
) 

[[Jo
h

n
 b

elieves th
a

t it is ra
in

in
g
]]

w=
  

‘In
 ev

ery w
o

rld
 w

’ co
m

p
a

tib
le w

ith
 Jo

h
n

’s b
elief in

 w
, it is ra

in
in

g
 in

 w
’ 

 

 
i.e. T

h
e set o

f p
o

ssib
le w

o
rld

s W
 ca

n
 b

e p
a

rtitio
n

ed
 a

s fo
llo

w
s: 

 

{w
’: it is ra

in
in

g
 in

 w
’}  

{w
’: it is n

o
t  ra

in
in

g
 in

 w
’} 

 

F
o

r Jo
h

n
 to

 b
elieve th

a
t it is ra

in
in

g
 m

ea
n

s th
a

t Jo
h

n
 b

elieves th
a

t th
e a

ctu
a

l w
o

rld
 

b
elo

n
g

s to
 th

e set o
f w

o
rld

s {w
’: it is ra

in
in

g
 in

 w
’} 

 ♦
 

R
ecall n

o
w

, th
at in

 G
&

S
, th

e m
ean

in
g
 o

f a q
u

estio
n

 is th
e p

artitio
n

 o
f p

o
ssib

le w
o

rld
s, 

d
efin

ed
 b

y
 th

e q
u

estio
n

: 
 

S
u

p
p

o
se th

ere a
re o

n
ly 3

 in
d

ivid
u

a
ls: B

ill, Jo
h

n
 a

n
d

 M
a

ry: 

 

p
1

=
 {

w
’: th

at B
ill d

id
 n

o
t call an

d
 Jo

h
n

 d
id

 n
o

t call an
d

 M
ary

 d
id

 n
o

t call}
 

p
2

=
 {

w
’: th

a
t B

ill ca
lled

 an
d

 Jo
h

n
 d

id
 n

o
t call an

d
 M

ary
 d

id
 n

o
t call}

 

p
3

=
 {

w
’: th

at B
ill d

id
 n

o
t call an

d
 J

o
h

n
 ca

lled
 an

d
 M

ary
 d

id
 n

o
t call}

 

p
4

=
 {

w
’: th

at B
ill d

id
 n

o
t call an

d
 Jo

h
n

 d
id

 n
o

t call an
d

 M
a

ry
 ca

lled
} 

p
5

=
 {

w
’: th

at B
ill ca

lled
 a

n
d

 J
o

h
n

 ca
lled

 an
d

 M
ary

 d
id

 n
o

t call}
 

p
6

=
 {

w
’: th

at B
ill ca

lled
 a

n
d

 Jo
h

n
 d

id
 n

o
t call an

d
 M

a
ry

 ca
lled

} 
p

7
=

 {
w

’: T
h

at B
ill d

id
 n

o
t call  a

n
d

 J
o

h
n

 ca
lled

 a
n

d
 M

a
ry

 ca
lled

} 

p
8

=
 {

w
’: T

h
a

t B
ill ca

lled
 a

n
d

 J
o
h

n
 ca

lled
 a

n
d

 M
a

ry
 ca

lled
} 

 T
h

eir en
try

 fo
r kn

o
w

: 
 (9

) 
F

o
r an

y
 w

o
rld

 w
, q

u
estio

n
 in

ten
sio

n
 Q

 an
d

 in
d

iv
id

u
al x

, 
[[K

n
o

w
]](w

) (x
, Q

)=
1

 iff  x
 b

eliev
es  Q

 (w
) in

 w
.  

 

                                                 
2 G

&
S

, 1
9

9
7

. 

 
1

2
 

♦
 

F
o

r Jo
h

n
 to

 k
n

o
w

 w
h

o
 called

 m
ean

s th
at h

e k
n

o
w

s to
 w

h
ich

 o
f th

ese cells (sets o
f 

w
o

rld
s) th

e actu
al w

o
rld

 b
elo

n
g
s to

. 
 ♦

 
T

ech
n

ically
, th

is is cap
tu

red
 as: 

 (1
0

) 
[[W

h
o

 called
]]

w=
 λ

w
’. [λ

x
. called

 x
 in

 w
=

λ
x

. called
 x

 in
 w

’]  
 

 
i.e. th

e p
ro

p
o

sitio
n

 th
at is tru

e in
 a w

o
rld

 w
’ if th

e set o
f p

eo
p

le th
at cam

e in
 w

’ is th
e 

sam
e as th

e set o
f p

eo
p

le th
at cam

e in
 w

 (th
e actu

al w
o

rld
)  

 
in

fo
rm

a
lly:  

 (1
1

) 
Jo

h
n

 k
n

o
w

s (w
h

o
 called

) 
=

 In
 ev

ery
 w

o
rld

 w
’ th

at is co
m

p
atib

le w
ith

 Jo
h

n
’s b

eliefs, th
e set o

f p
eo

p
le th

at 
called

 in
 w

’ is th
e sam

e as th
e set o

f p
eo

p
le th

at called
 in

 w
 (th

e actu
al w

o
rld

)  
 ♦

 
C

o
n

sid
er : if M

ary
 d

id
 n

o
t call, an

d
 Jo

h
n

 fails to
 k

n
o

w
 th

is, th
en

 th
ere are w

o
rld

s w
’ 

co
m

p
atib

le w
ith

 Jo
h

n
’s b

eliefs su
ch

 th
at in

 w
’ M

ary
 called

. H
en

ce, su
ch

 a w
’ falsify

 
(1

0
), an

d
 th

is m
ean

s th
at Jo

h
n

 in
 w

 d
o

es n
o

t b
eliev

e th
e p

ro
p

o
sitio

n
 in

 (1
0

). 
 

 
 

N
o

 n
eed

 fo
r m

u
ltip

le en
tries  fo

r q
u

estio
n

 em
b

ed
d

in
g

 v
erb

s su
ch

 a
s k

n
o
w

 
 If w

h
eth

er an
d

 th
a

t co
m

p
lem

en
ts h

av
e th

e sam
e ty

p
e, w

e d
o

 n
o

t n
eed

 to
 assu

m
e th

at th
ere are 

tw
o

 co
m

p
lem

en
t tak

in
g
 v

erb
s kn

o
w

, e.g
., o

n
e th

at tak
es th

a
t-co

m
p

lem
en

ts, th
e o

th
er th

at tak
es 

q
u

estio
n

 co
m

p
lem

en
ts.  

  3
. F

lex
ib

ility
 is n

eed
ed

?
  

 ♦
 

G
ro

en
en

d
ijk

 an
d

 S
to

k
h

o
f can

 cap
tu

re th
e stro

n
g
ly

 ex
h

au
stiv

e read
in

g
s v

ery
 w

ell: stro
n

g
 

ex
h

au
stiv

ity is ju
st a p

ro
p

erty
 o

f q
u

estio
n

 d
en

o
tatio

n
s.  

 ♦
 

H
o

w
ev

er, th
ey

 can
n

o
t cap

tu
re v

ery
 w

ell th
e w

eak
ly

 ex
h

au
stiv

e read
in

g
s. T

h
erefo

re, if  
w

e fo
u

n
d

 cases fo
r w

h
ich

 th
e stro

n
g
ly

 ex
h

au
stiv

e read
in

g
 is to

o
 stro

n
g
, an

d
 w

e n
eed

 
w

eak
ly

 ex
h

au
stiv

e read
in

g
s, G

&
S

 w
o

u
ld

 b
e in

 tro
u

b
le.  

 ♦
 

O
n

 th
e o

th
er h

an
d

, p
erh

ap
s th

ere is w
ay

 o
f also

 stren
g
th

en
in

g
 K

arttu
n

en
’s an

alysis in
 a 

w
ay

 th
at can

 cap
tu

re th
e stro

n
g
ly

 ex
h

au
stiv

e read
in

g
s as w

ell.  
 

 
H

eim
 (1

9
9

4
) arg

u
ed

 ex
actly

 th
at: 

 ♦
 

S
h

e o
b

serv
ed

 th
at so

m
e p

red
icates (kn

o
w

) req
u

ire th
eir co

m
p

lem
en

ts to
 b

e u
n

d
ersto

o
d

 
in

 a stro
n

g
ly

 ex
h

au
stiv

e w
ay

, o
th

ers (su
rp

rise) d
o

 n
o

t.   
 ♦

 
T

h
erefo

re, sh
e arg

u
ed

 th
at th

e w
eak

/stro
n

g
 ex

h
au

stiv
ity sh

o
u

ld
 b

e th
o

u
g
h

t o
f as a lex

ical 
p

ro
p

erty
 o

f q
u

estio
n

 em
b

ed
d

in
g
 p

red
icates, rath

er th
an

 b
ein

g
 a p

ro
p

erty
 o

f q
u

estio
n

 
m

ean
in

g
s. 

 



 
1

3
 

F
irst step

: 

♦
 

W
e m

ig
h

t g
en

eralize K
arttu

n
en

’s p
ro

p
o

sal fo
r th

e sp
ecial case: 

 
(1

2
) 

M
o

d
ified

 K
arttu

n
en

-an
aly

sis fo
r kn

o
w

 
F

o
r an

y
 w

o
rld

 w
, q

u
estio

n
 in

ten
sio

n
 (Q

), an
d

 in
d

iv
id

u
al x

: 
[[K

n
o

w
]](w

) (x
, Q

)=
1

 iff  

x
 b

eliev
es λ

w
’ [Q

(w
’)=

Q
(w

)] in
 w

 
 

♦
 

T
h

e seco
n

d
 clau

se w
ill g

iv
e u

s ex
actly th

e sam
e m

ean
in

g
 as th

e m
ean

in
g
 th

at  
G

&
S

 p
red

ict.  

♦
 

B
u

t 
it 

is 
p

art 
o

f 
th

e 
lex

ical 
m

ean
in

g
 

o
f 

kn
o

w
. 

O
th

er 
q

u
estio

n
 

tak
in

g
 

p
red

icates m
ig

h
t b

eh
av

e d
ifferen

tly
:  

 
E

.g
 sp

eech
 act v

erb
s m

ig
h

t fav
o

r K
artu

n
n

en
’s ap

p
ro

ach
.  

 T
ell: In

tu
itio

n
: to

 tell u
s w

h
ich

 stu
d

en
ts called

 is to
 cau

se to
 k

n
o

w
 th

e stro
n

g
ly

 ex
h

au
stiv

e 
an

sw
er b

y
 assertin

g
 th

e w
eak

ly
 ex

h
au

stiv
e an

sw
er 

 (1
3

) 
tell F

o
r an

y
 w

o
rld

 w
, q

u
estio

n
 in

ten
sio

n
 (Q

), an
d

 in
d

iv
id

u
al x

: 
[[tell]](w

) (x
, Q

)=
1

 iff  
x

 to
ld

 ∩
 Q

(w
) in

 w
.  

 S
u

rp
rise:  

 (1
4

) 
 It su

rp
rised

 B
ill w

h
o

 cam
e to

 th
e p

arty
, b

u
t it d

id
 n

o
t su

rp
rise h

im
 w

h
o

 d
id

 n
o

t co
m

e 
 (1

5
) 

 su
rp

rise 
F

o
r an

y
 w

o
rld

 w
, q

u
estio

n
 in

ten
sio

n
 (Q

), an
d

 in
d

iv
id

u
al x

: 
[[su

rp
rise]](w

) (x
, Q

)=
1

 iff  
             

  N
o

t-ex
p

ect P
 (x

)(w
)   (∩

 Q
(w

) in
 w

.  
 S

eco
n

d
 step

 
 ♦

 
W

e can
 d

eriv
e th

e stro
n

g
ly

 ex
h

au
stiv

e an
sw

er fro
m

 th
e w

eak
ly

 ex
h

au
stiv

e an
sw

er: 
 (1

6
)    A

n
sw

er 1
:  to

 th
e q

u
estio

n
 Q

 in
 w

  is th
e p

ro
p

o
sitio

n
 

(w
eak

ly
 ex

h
au

stiv
e an

sw
er) 

             ∩
Q

K (w
)      (ab

b
rev

iatio
n

: A
n

s1
(Q

, w
)) 

 (1
7

)    A
n

sw
er 2

:  to
 th

e q
u

estio
n

 Q
 in

 w
  is th

e p
ro

p
o

sitio
n

         (stro
n

g
ly

 ex
h

au
stiv

e an
sw

er) 

           (λ
w

’[A
n

s1
(Q

, w
))=

 A
n

s1
(Q

, w
’))]  (ab

b
rev

iatio
n

: A
n

s1
(Q

, w
)) 

 ♦
 

H
o

w
ev

er, G
&

S
’s p

ro
p

o
sal d

o
es n

o
t allo

w
 su

ch
 flex

ib
ility. 

 
 

 F
u

rth
er d

ev
elo

p
m

en
ts:  

♦
 

B
eck

 an
d

 R
u

llm
an

n
 (1

9
9

9
) 

♦
 

S
h

arv
it (2

0
0

2
) 

  

 
1

4
 

 
A

 q
u

estio
n

 fo
r th

e fu
tu

re: B
u

t w
h

at is th
e relatio

n
sh

ip
 b

etw
een

 th
e m

ean
in

g
 o

f th
e 

q
u

estio
n

 em
b

ed
d

in
g
 v

erb
s, an

d
 th

e fact w
h

eth
er th

ey
 are stro

n
g
ly

 o
r w

eak
ly

 ex
h

au
stiv

e? 
   R

eferen
ces 

B
eck

, S
., an

d
 H

. R
u

llm
an

n
. 1

9
9

9
. A

 F
lex

ib
le A

p
p

ro
ach

 to
 E

x
h

au
stiv

ity
 in

 Q
u

estio
n

s. N
a

tu
ra

l 

L
a

n
g

u
a

g
e S

em
a

n
tics 7

:2
4

9
-2

9
8

. 
G

ro
en

en
d

ijk
, 

J., 
an

d
 

M
. 

S
to

k
h

o
f. 

1
9

8
4

. 
S

tu
d

ies 
o

n
 

th
e 

S
em

an
tics 

o
f 

Q
u

estio
n

s 
an

d
 

th
e 

P
rag

m
atics o

f A
n

sw
ers, U

n
iv

ersiteit v
an

 A
m

sterd
am

. 
H

eim
, I. 1

9
9

4
. In

terro
g
ativ

e sem
an

tics an
d

 K
arttu

n
en

’s sem
an

tics fo
r k

n
o

w
. IA

T
L

 1
:1

2
8

–
1

4
4

. 
K

arttu
n

en
, L

. 1
9

7
7

. S
y
n

tax
 an

d
 sem

an
tics o

f q
u

estio
n

s. L
in

g
u

istics a
n

d
 P

h
ilo

so
p

h
y 1

:3
-4

4
. 

S
h

arv
it, Y

. 2
0

0
2

. E
m

b
ed

d
ed

 Q
u

estio
n

s an
d

 D
e D

icto
 R

ead
in

g
s. N

a
tu

ra
l L

a
n

g
u

a
g

e S
em

a
n

tics 
1

0
:9

7
-1

2
3

. 
      



 
1

5
 

In
terro

g
a

tiv
es 3

  
 

 
 

     M
arta A

b
ru

san
::E

G
G

 D
eb

recen
::2

0
0

8
 

 1 
C

o
m

p
o

sitio
n

a
l in

terp
reta

tio
n

 o
f co

n
stitu

en
t q

u
estio

n
s 

 

 
K

a
rttu

n
en

 m
a

d
e ty

p
e-d

riv
en

 (w
ith

 h
ig

h
er ty

p
e q

u
a

n
tifiers) 

 ♦
 

H
ig

h
er ty

p
e q

u
a

n
tifier, b

u
t n

o
 sp

ecia
l in

terp
reta

tio
n

a
l ru

le 

 W
e lo

o
k

 at a v
arian

t o
f K

arttu
n

en
 (1

9
7

7
) ap

p
ro

ach
, w

o
rk

ed
 o

u
t in

 lectu
re n

o
tes b

y
 Iren

e H
eim

 
(H

eim
 (2

0
0

1
)) w

h
ere th

e w
h

-w
o

rd
, in

stead
 o

f d
en

o
tin

g
 a sim

p
le ex

isten
tial q

u
an

tifier o
v

er 
in

d
iv

id
u

als, is a h
ig

h
er ty

p
e ‘q

u
estio

n
 q

u
an

tifier’:  
 (1

) 
[[W

h
o
]]

w=
 λ
Q

<
e,<

st,t>
> .λ

p
.∃

x
 [p

erso
n

(x
)(w

)∧
 Q

(x
)(p

)] 

 --ty
p

e <
<

e<
st,t>

>
,<

st,t>
>

,   a “g
en

eralized
 g

en
eralized

 q
u

an
tifier”:<

<
e,σ

>
,σ

>
 

--th
is 

q
u

an
tifier 

can
 

d
irectly

 
co

m
b

in
e 

w
ith

 
it’s 

sister 
co

n
stitu

en
t, 

(w
ith

o
u

t 
reso

rtin
g
 

to
 

a 
sp

ecial co
m

b
in

ato
ry

 ru
le) 

 ♦
 

Q
 m

o
rp

h
em

e:  
 F

o
llo

w
in

g
 th

e sp
irit o

f K
arttu

n
en

 (1
9

7
7

), w
e p

o
stu

late th
at a q

u
estio

n
 m

o
rp

h
em

e tu
rn

s an
 

ex
p

ressio
n

 o
f ty

p
e <

s,t>
 (a p

ro
p

o
sitio

n
) in

to
 a set o

f p
ro

p
o

sitio
n

s o
f ty

p
e <

st,t>
.  

 (2
) 

[[?]]  =
  λ

p
<

s,t> .{
p

}
 

 --T
h

is q
u

estio
n

 m
o

rp
h

em
e m

ig
h

t b
e lo

cated
 in

 th
e sy

n
tactician

’s C
-h

ead
. 

-- W
h

-m
o

v
em

en
t creates an

 ab
stract in

 th
e u

su
al fash

io
n

, o
f ty

p
e <

e<
st,t>

>
.  

 --T
h

e w
h

-w
o

rd
, a q

u
estio

n
 q

u
an

tifier, as assu
m

ed
 in

 (1
), is o

f ty
p

e <
<

e<
st,t>

>
,<

st,t>
>

 

--It can
 co

m
b

in
e w

ith
 th

is ab
stract v

ia sim
p

le fu
n

ctio
n

 ap
p

licatio
n

.  
   

 
A

 sa
m

p
le d

eriv
a

tio
n

: 
 (3

) 
W

h
o

 left? 

(4
) 

λ
p

.∃
x

 [p
erso

n
(x

)(w
)∧

  p
=
λ
w

’. x
 leav

es in
 w

’] 
 

<
st,t>

(q
u

estio
n

) 

 
 W

h
o

     λ
x

.λ
p

.p
=
λ
w

’. x
 leav

es in
 w

’ 
          
    

1
 

 λ
p

.p
=
λ
w

’. t1  leav
es in

 w
’ 

 
 

 
<

st,t>
(p

ro
to

-q
u

estio
n

) 
 

? 
λ
w

’. t1  leav
es in

 w
’ 

 
       

 
    

 t1  
leav

e 

 
1

6
 

 
Itera

tio
n

 
 W

h
y d

o
 w

e n
eed

 th
e Q

 m
o

rp
h

em
e? T

o
 d

eal w
ith

 iteratio
n

. 

T
h

e C
-b

ar ex
p

ressio
n

 (th
e p

ro
to

-q
u

estio
n

, in
 K

arttu
n

en
 (1

9
7

7
)’s term

s) h
as an

 ex
ten

sio
n

 o
f 

ty
p

e <
st,t>

, w
h

ich
 is o

f th
e sam

e ty
p

e as th
at o

f th
e ex

ten
sio

n
 o

f th
e q

u
estio

n
 itself.  

�
it is p

o
ssib

le to
 iterate w

h
-w

o
rd

s in
 th

e sy
stem

: th
e seco

n
d

 w
h

-w
o

rd
 creates a n

ew
 ab

stract, 
w

h
ich

 can
 ag

ain
 co

m
b

in
e w

ith
 th

e w
h

-w
o

rd
 b

y
 fu

n
ctio

n
 ap

p
licatio

n
.  

 
 

A
n

 ex
a

m
p

le d
eriv

a
tio

n
 o

f a
 m

u
ltip

le q
u

estio
n

 

 (5
) 

W
h

o
 k

n
o

w
s w

h
o
? 

(6
) 

λ
Q

<
e,<

st,t>
> .λ

p
.∃

x
 [p

erso
n
(x

)(w
)∧
Q

(y
)(p

)] (λ
x

.λ
p

.∃
y[p

erso
n

(y
)(w

)∧
 p

=
λ
w

’. x
 k

n
o

w
s y

 

in
 w

’) 

=
λ
p

.∃
x

 [p
erso

n
(x

)(w
)∧

 (λ
x

.λ
p

.∃
y [p

erso
n

(y
)(w

)∧
  p

=
λ
w

’. x
 k

n
o

w
s y

 in
 w

’(x
)(p

)]  

    =
λ
p

.∃∃∃ ∃
x

 [p
erso

n
(x

)(w
)∧

 ∃∃∃ ∃
y

 [p
erso

n
(y

)(w
)∧

  p
=
λ
w

’. x
 k

n
o
w

s y
 in

 w
’)]]   

<
st,t>

 

 

w
h

o
            λ

x
.λ

p
.∃

y
 [p

erso
n

(y
)(w

)∧
  p

=
λ
w

’. x
 k

n
o

w
s y

 in
 w

’ 

          

1
 

   λ
p

.∃∃∃ ∃
y

 [p
erso

n
(y

)(w
)∧

  p
=
λ
w

’. t
1  k

n
o
w

s y
 in

 w
’]  

 
<

st,t>
 

 
 w

h
o

      
λ
y
.λ

p
.p

=
λ
w

’. t1  k
n

o
w

s y
 in

 w
’ 

          
    

 
 

2
 

       λ
p

.p
=
λ
w

’. t
1  k

n
o
w

s t
2  in

 w
’ 

 
 

 
<

st,t>
 

 
? 

    λ
w

’. t1  k
n

o
w

s t2  in
 w

’ 
 

       
 

    
 

 
 t1  

k
n

o
w

s t2
 

 
Is th

e o
rd

er restricted
?

  
 T

h
e o

rd
er o

f th
e m

o
v

em
en

t o
f th

e w
h

-w
o

rd
s is n

o
t co

n
strain

ed
 in

 th
is sy

stem
, ju

st as o
th

er 
in

stan
ces 

o
f 

q
u

an
tifier 

m
o

v
em

en
t 

are 
n

o
t 

restricted
 
b

y
 
th

e 
co

m
b

in
ato

ry
 

sem
an

tic 
sy

stem
 

itself. 3  
 

 
W

h
y

 d
o

 w
h

-p
h

ra
ses h

a
v

e to
 m

o
v

e?
  

 

H
ere: B

ecau
se th

ey
 are n

o
t in

terp
retab

le an
y
w

h
ere else 

�
B

U
T

, th
is d

o
es n

o
t m

ean
 th

ere w
o

u
ld

 b
e n

o
 o

th
er co

m
p

o
sitio

n
al w

ay
s o

f in
terp

retin
g
 th

e 
w

h
 in

 situ
…

 E
.g

. K
arttu

n
en

’s o
rig

in
al p

ro
p

o
sal 1

9
7

7
 (cf. ap

p
en

d
ix

), u
n

selectiv
e b

in
d

in
g
 

(˙id
ea

: in
terp

ret w
h

-w
o

rd
 as a m

ere v
ariab

le, b
in

d
 it w

ith
 so

m
e o

p
erato

r), altern
ativ

e 
sem

an
tics (id

ea
: a m

o
re p

o
w

erfu
l co

m
p

o
sitio

n
al m

ech
an

ism
, th

at sw
itch

es to
 in

terro
g

ativ
e 

ty
p

e d
en

o
tatio

n
s as so

o
n

 as it en
co

u
n

ters a w
h

-w
o

rd
) etc...—

w
e w

ill n
o

t d
iscu

ss th
ese in

 th
e 

class.  
 �

T
h

ere is n
o

 g
en

eral sem
an

tic reaso
n

 fo
r m

o
v

em
en

t. 

                                                 
3 S

u
ch

 freed
o

m
 is in

 fact n
eed

ed
 fo

r lan
g
u
ag

es th
at d

o
 n

o
t o

b
serv

e th
e su

b
ject-o

b
ject asy

m
m

etries k
n
o

w
n
 as 

su
p

erio
rity

 effects (e.g
. H

u
n
g

arian
), b

u
t o

f co
u
rse it raises a series o

f w
ell-k

n
o

w
n

 q
u
estio

n
s as to

 w
h

y
 *

W
h

a
t 

b
o

u
g
h

t w
h

o
 sh

o
u
ld

 b
e u

n
accep

tab
le in

 E
n
g

lish
.  C

f. e.g
. R

ich
ard

s (2
0

0
1

) fo
r d

iscu
ssio

n
. 



 
1

7
 

2
. 

E
x

cu
rsu

s 
 

 
T

h
e d

e re/d
e d

icto
 a

m
b

ig
u

ity
 

 (7
) 

Jo
h

n
 w

an
ts to

 m
arry

 a p
lu

m
b

er 
 ♦

 
T

w
o

 co
n

tex
ts : 

 
(a) Jo

h
n

 m
et S

u
e in

 th
e p

u
b

 last n
ig

h
t, an

d
 h

e in
stan

tly
 fell in

 lo
v

e. Jo
h

n
 h

as n
o

 
id

ea as to
 w

h
at S

u
e’s o

ccu
p

atio
n

 is, b
u

t h
e w

an
ts to

 m
arry

 h
er rig

h
t aw

ay
. S

u
e 

h
ap

p
en

s to
 b

e a p
lu

m
b

er. (d
e re rea

d
in

g
) 

 (b
) Jo

h
n

’s to
ilet is co

n
stan

tly
 b

ro
k

en
 an

d
 h

e n
eed

s to
 call so

m
eo

n
e to

 fix
 it all th

e 
tim

e. H
e h

as sp
en

t a lo
t o

f m
o

n
ey

 b
y
 n

o
w

 an
d

 is rath
er d

esp
erate. H

e h
as 

d
ecid

ed
 th

at a ch
eap

er so
lu

tio
n

 co
u

ld
 b

e to
 sim

p
ly

 m
arry

 a p
lu

m
b

er, an
y
 

p
lu

m
b

er. (d
e d

icto
 rea

d
in

g
) 

 

♦
 

A
 real am

b
ig

u
ity:  S

u
p

p
o

se fu
rth

er, th
at in

 co
n

tex
t (a), b

ecau
se o

f a ch
ild

h
o

o
d

 trau
m

a, 
Jo

h
n

 is p
lu

m
b

ero
p

h
o

b
ic, an

d
 if h

e k
n

ew
 S

u
e w

as a p
lu

m
b

er, h
e w

o
u

ld
 in

 fact ch
an

g
e h

is 
m

in
d

. T
h

en
 w

e m
ig

h
t tru

th
fu

lly
 say

: Jo
h

n
 w

a
n

ts to
 m

a
rry a

 p
lu

m
b

er, b
u

t h
e d

o
es n

o
t 

w
a

n
t to

 a
 m

a
rry a

 p
lu

m
b

er. –
w

h
ich

 sh
o

w
s w

e are d
ealin

g
 w

ith
 a g

en
u

in
e am

b
ig

u
ity

. 
 

♦
 

D
e re/ d

e d
icto

 a
m

b
ig

u
ity

: a
n

 a
m

b
ig

u
ity

 o
f sco

p
e 

 (8
) 

[a p
lu

m
b

er]
1  Jo

h
n

 w
a
n

ts to
 m

arry
 t1   

d
e re 

(9
) 

Jo
h

n
 w

a
n

ts [[a p
lu

m
b

er]
1   to

 m
arry

 t1 ] 
 

d
e d

icto
 

 i.e. T
h

e ex
isten

tial q
u

an
tifier can

 sco
p

e ab
o

v
e o

r b
elo

w
 th

e in
ten

sio
n

al co
n

tex
t created

 b
y
 th

e 
attitu

d
e v

erb
 w

a
n

t:  
 (1

0
) 

∃
x

. x
 is a p

lu
m

b
er in

 w
 [ ∀∀∀ ∀

w
’ th

at is co
m

p
atib

le w
ith

 w
h

at Jo
h

n
 w

an
ts in

 w
, Jo

h
n

 
m

arries x
 in

 w
’] 

 
 

 
 

 
 

 
          (d

e re
) 

(1
1

) 
∀∀∀ ∀

w
’ th

at is co
m

p
atib

le w
ith

 w
h

at Jo
h

n
 w

an
ts in

 w
, [∃

x
. x

 is a p
lu

m
b

er in
 w

’ &
  Jo

h
n

 
m

arries x
 in

 w
’] 

 
 

 
 

 
 

     (d
e d

icto
) 

  3
. D

e re/ D
e d

icto
 rea

d
in

g
s o

f q
u

estio
n

s 
 

 
W

h
-m

o
v

em
en

t in
 K

arttu
n

en
’s system

 (an
d

 th
e v

arian
t d

iscu
ssed

 ab
o

v
e) h

as tw
o

 effects: 
 ♦

 
It sco

p
es th

e ex
isten

tial q
u

an
tifier ab

o
v

e th
e Q

 m
o

rp
h

em
e 

♦
 

It sco
p

e th
e restricto

r p
red

icate o
u

t o
f th

e in
ten

sio
n

al co
n

tex
t created

 b
y
 th

e Q
 

m
o

rp
h

em
e 

 (1
2

) 
W

h
ich

 p
lu

m
b

ers left? 
(1

3
) 

In
terp

retatio
n

 after w
h

-m
o

v
em

en
t: 

 
 

{
p

: ∃
x

[x
 is a p

lu
m

b
er in

 w
 &

 p
=

λλλ λ
w

’. x
 left in

 w
’ ]} 

 
                        =

{
th

at S
u

e left, th
at M

ary
 left}

 

♦
 

T
h

is resem
b

les th
e d

e re read
in

g
. 

 
1

8
 

 
G

ro
en

en
d

ijk
 a

n
d

 S
to

k
h

o
f (1

9
8

2
):  Is th

e fo
llo

w
in

g
 arg

u
m

en
t v

alid
? 

 (1
4

) 
Jo

h
n

 k
n

o
w

s w
h

o
 left                _

 
Jo

h
n

 k
n

o
w

s w
h

ich
 p

lu
m

b
er left 

 

♦
 

V
A

L
ID

: S
in

ce th
e set o

f p
lu

m
b

ers is a su
b

set o
f th

e set o
f in

d
iv

id
u

als, an
d

 sin
ce if o

n
e 

k
n

o
w

 o
f a set w

h
ich

 o
f its elem

en
ts h

av
e a certain

 p
ro

p
erty

 (h
ere: th

at th
ey

 left), o
n

e 
also

 k
n

o
w

s th
is o

f ev
ery

 su
b

set o
f th

at set. S
o

 it can
n

o
t fail to

 h
o

ld
 th

at if Jo
h

n
 k

n
o

w
s 

w
h

o
 left, h

e also
 k

n
o

w
s w

h
ich

 p
lu

m
b

ers left. 
 ♦

 
I
N

V
A

L
ID

: S
u

p
p

o
se o

n
ly o

n
e in

d
iv

id
u

al left. S
u

p
p

o
se fu

rth
er th

at th
is in

d
iv

id
u

al is a 
p

lu
m

b
er. If Jo

h
n

 k
n

o
w

s o
f th

is in
d

iv
id

u
al th

at th
is in

d
iv

id
u

al is th
e o

n
e th

at w
alk

s, b
u

t 
fails to

 b
eliev

e th
at sh

e is a p
lu

m
b

er, th
en

 th
e p

rem
ises o

f (1
4

) is tru
e, b

u
t th

e 
co

n
clu

sio
n

 is false. 
 ♦

 
S

o
, w

h
eth

er o
r n

o
t th

e arg
u

m
en

t is v
alid

, d
ep

en
d

s o
n

 h
o

w
 th

e co
n

clu
sio

n
 is read

: th
is 

sh
o

w
s th

ere are tw
o

 read
in

g
s o

f th
e co

n
clu

sio
n

: th
is first (d

e re) read
in

g
 can

 b
e 

p
arap

h
rased

: o
f ea

ch
 p

lu
m

b
er, Jo

h
n

 kn
o

w
s w

h
eth

er sh
e left.  

 ♦
 

B
u

t can
 a K

arttu
n

en
-style an

aly
sis cap

tu
re th

e seco
n

d
 read

in
g
?  W

h
at w

e w
o

u
ld

 n
eed

 is: 
 (1

5
) 

{
p

: ∃
x

  [p
=

λ
w

’. x
 is a p

lu
m

b
er in

 w
’ &

  x
 left in

 w
’ ]}

 
 

=
{
 th

at S
u

e is p
lu

m
b

er an
d

 sh
e left, th

at M
ary

 is a p
lu

m
b

er an
d

 sh
e left}

 
 

…
y
et it seem

s K
arttu

n
en

 can
n

o
t g

en
erate th

is read
in

g
 (th

e d
e d

icto
 read

in
g
, in

 G
&

S
’s 

term
in

o
lo

g
y
) 

  
 

H
o

w
 d

o
es G

&
S

 cap
tu

re th
e d

e d
icto

 read
in

g
? 

 (1
6

) 
[[W

h
ich

 p
lu

m
b

er left ]]
w=

 λ
w

’. [λ
x

. x
 is a p

lu
m

b
er in

 w
 an

d
  x

 left in
 w

=
λ

x
. is a 

p
lu

m
b

er in
 w

’ an
d

 x
 left in

 w
’] 

  If in
 w

 M
ary

 is a p
lu

m
b

er w
h

o
 left, an

d
 Jo

h
n

 d
o

es n
o

t k
n

o
w

 th
at sh

e is a p
lu

m
b

er, th
en

 th
ere 

are w
o

rld
s in

 w
’ co

m
p

atib
le w

ith
 w

h
at Jo

h
n

 b
eliev

es in
 w

 w
h

ere M
ary

 is n
o

t a p
lu

m
b

er. A
n

y
 

su
ch

 w
’ falsify

  [[W
h

ich
 p

lu
m

b
er left ]]

w=
 λ

w
’. [λ

x
. x

 is a p
lu

m
b

er in
 w

 an
d

  x
 left in

 w
=

λ
x

. 
is a p

lu
m

b
er in

 w
’ an

d
 x

 left in
 w

’] , so
 Jo

h
n

 d
o

es n
o

t b
eliev

e th
e p

ro
p

o
sitio

n
 in

 (1
6

). 
T

h
u

s, it is p
red

icted
 th

at Jo
h

n
 failu

re to
 k

n
o

w
 th

at M
ary

 is a p
lu

m
b

er (w
h

en
 in

 fact sh
e is a 

p
lu

m
b

er w
h

o
 left) su

ffices to
 m

ak
e th

e in
feren

ce in
 (1

4
) false.  

          



 
1

9
 

 
A

P
P

E
N

D
IX

 1
: (o

rig
in

al K
arttu

n
en

 1
9

7
7

, w
ith

 m
in

im
al ch

an
g
es, b

ased
 o

n
 H

eim
 2

0
0

1
) 

 ♦
 

W
h

 is lik
e o

th
er q

u
a

n
tifiers 

 O
rig

in
ally

 
K

arttu
n

en
 

(1
9

7
7

) 
h

as 
p

ro
p

o
sed

 
th

at 
w

h
-w

o
rd

s 
su

ch
 

as 
w

h
o

 
d

en
o

te 
ex

isten
tial 

q
u

an
tifiers:  

 (1
7

) 
�W

h
o�

w=
 λ

P
<

e,t> .∃
x

 [p
erso

n
(x

)(w
)∧

 P
(x

)(w
)=

1
] 

(1
8

) 
�so

m
eo

n
e�

w
=

 λ
P

<
e,t> .∃

x
 [p

erso
n

(x
)(w

)∧
 P

(x
)(w

)=
1

] 

  ♦
 

H
o

w
 d

o
 w

e g
et a

 set o
f p

ro
p

o
sitio

n
s?

  
 T

h
ere is a

 co
v

ert co
m

p
lem

en
tizer, th

e Q
 m

o
rp

h
em

e. (C
o

u
ld

 b
e e.g

. in
 th

e sy
n

tactician
’s C

 
h

ead
) 

 (1
9

) 
�?�

w=
λ

p
<

s,t> . {
p

}
 

(tak
es a p

ro
p

o
sitio

n
, an

d
 retu

rn
s th

e sin
g
leto

n
 set co

n
tain

in
g
 it}

 
 

--? W
an

ts a p
ro

p
o

sitio
n

, so
 it can

 co
m

b
in

e w
ith

 an
 IP

 (ex
ten

sio
n

: t, in
ten

sio
n

: <
s,t>

) 
--th

e C
’ n

o
d

e h
as th

e ty
p

e o
f q

u
estio

n
s: (ex

ten
sio

n
 <

st,t>
, in

ten
sio

n
 <

s<
st,t>

>
) 

--th
e p

h
rase h

ead
ed

 b
y
 th

e ?: called
 th

e “p
ro

to
-q

u
estio

n
”  in

 K
arttu

n
en

’s term
in

o
lo

g
y
 

 ♦
 

S
p

ecia
l co

m
p

o
sitio

n
 ru

le: H
o

w
 can

 th
e w

h
-w

o
rd

 co
m

b
in

e w
ith

 th
e p

ro
to

-q
u

estio
n
? 

 --V
ia sim

p
le fu

n
ctio

n
 ap

p
licatio

n
, it can

n
o

t. W
e n

eed
 a sp

ecial co
m

p
o

sitio
n

al ru
le:  

W
h

-q
u

an
tificatio

n
 ru

le o
f K

arttu
n

en
 (1

9
7

7
), in

 o
u

r n
o

tatio
n

  

(2
0

) 
If α

 h
as d

au
g
h

ters β
 an

d
 γ, w

h
ere 

�β
�

w
,.g is ty

p
e <

<
e,t>

t>
 an

d
 �γ�

w
,.g

 is ty
p

e <
e<

st,t>
>

, th
en

 fo
r ev

ery
 w

o
rd

 w
 an

d
 

assig
n

m
en

t g
:  

       �α
�

w
,.g

 =
λ

p
. �β
�

w
,g

  (λ
x

e  .p
∈
�γ�

w
,.g

 (x
))=

1
 

 

♦
 

S
em

a
n

tic ty
p

es 

 --p
ro

to
-q

u
estio

n
: <

st,t>
 

--T
y
p

e o
f ab

stract created
 b

y
 m

o
v

em
en

t: <
e,<

st,t>
>

 
--w

h
-p

h
rase:<

et,t>
 

--resu
lt: <

st,t>
 

 ♦
 

Itera
tio

n
: th

e resu
lt ty

p
e is su

ch
 th

at th
e p

ro
cess can

 iterate.  
 ♦

 
W

h
y

 d
o

 w
h

-p
h

ra
ses h

a
v

e to
 m

o
v

e? B
ecau

se w
e said

 so
. 

W
h

-co
u

ld
 h

av
e stay

ed
 in

 situ
, an

d
 g

et in
terp

reted
 as ’so

m
eo

n
e left’. 

     

 
2

0
 

 

 
 

A
P

P
E

N
D

IX
 2

:  C
o

m
p

o
sitio

n
a

l in
terp

reta
tio

n
 in

 G
&

S
’s sy

stem
 

   
(2

1
) 

 
q

u
estio

n
 

  ? 
 

ab
stract 

     
 

 
 

t1  
called

 
 W

h
ich

  
 stu

d
en

ts 
 W

h
ere  

 ♦
 

[[?]] =
 λ

P
.λ

w
.λ

w
’[P

(w
)=

P
(w

’)] 

♦
 

T
h

e w
h

ich
N

P
 is a p

red
icate w

h
ich

 co
m

b
in

es w
ith

 its sister v
ia in

tersectiv
e m

o
d

ificatio
n

 
      R

eferen
ces 

G
ro

en
en

d
ijk

, J., an
d

 M
. S

to
k

h
o

f. 1
9

8
2

. S
em

an
tic an

alysis o
f w

h
-co

m
p

lem
en

ts. L
in

g
u

istics 

a
n

d
 P

h
ilo

so
p

h
y 5

:1
7

5
-2

3
3

. 
H

eim
, I. 2

0
0

1
. C

lass n
o

tes, M
IT

. 
K

arttu
n

en
, L

. 1
9

7
7

. S
y
n

tax
 an

d
 sem

an
tics o

f q
u

estio
n

s. L
in

g
u

istics a
n

d
 P

h
ilo

so
p

h
y 1

:3
-4

4
. 

  



 
2

1
 

In
terro

g
a

tiv
es 4

   
 

     
 

       M
arta A

b
ru

san
::E

G
G

 D
eb

recen
::2

0
0

8
 

 S
o

 far th
e w

h
-w

o
rd

s lik
e w

h
o

 o
r w

h
ich

 stu
d

en
t  ran

g
ed

 o
v

er in
d

iv
id

u
als. 

…
B

u
t so

m
etim

es th
in

g
s seem

 a b
it m

o
re co

m
p

licated
…

4 
 

1
. 

Q
u

estio
n

s o
v
er fu

n
ctio

n
s 1

: In
d

iv
id

u
a
l co

n
cep

ts 
 

 
Id

en
tity

 q
u

estio
n

s in
v

o
lv

in
g

 p
ro

p
er n

a
m

es (cf. A
lo

n
i 2

0
0

1
) 

 (1
) 

W
h

o
 is B

ill? 
 

‘F
o

r w
h

ich
 x

. x
=

B
ill?’ 

i.e.  {
th

at B
ill is B

ill, th
at Jo

h
n

 is B
ill, th

at M
ary

 is B
ill…

}
 

 ♦
 

T
h

e p
ro

b
lem

: th
e q

u
estio

n
 is in

tu
itiv

ely v
alid

, b
u

t all th
e q

u
estio

n
 m

ean
in

g
s th

at w
e 

lo
o

k
ed

 at so
 far ren

d
er it v

acu
o

u
s. 

    

♦
 

S
o

lu
tio

n
:  

 
� 

Q
u

estio
n

s are reativ
ised

 to
 sets o

f id
en

tifica
tio

n
 m

eth
o

d
s, rath

er th
an

 sets o
f 

in
d

iv
id

u
als 

 � 
A

n
 id

en
tificatio

n
 m

eth
o

d
 is a fu

n
ctio

n
 fro

m
 w

o
rld

s to
 in

d
iv

id
u

als. (ak
a. 

in
d

iv
id

u
al co

n
cep

t)  i.e. co
n

cep
ts rep

resen
t w

ay
s o

f id
en

tify
in

g
 in

d
iv

id
u

als.  
 

E
.g

.  
λ

w
. th

e p
resid

en
t o

f M
ali w

 

 
λ

w
. K

o
n

are in
 w

 
 

 

T
h

ese co
n

cep
ts assig

n
 to

 each
 w

o
rld

 th
e in

d
iv

id
u

al w
h

ich
 is th

e p
resid

en
t o

f 
M

ali o
r K

o
n

are in
 th

at w
o

rld
 resp

ectiv
ely

. 
 

� 
Q

u
estio

n
s are relativ

ised
 to

 sets o
f in

d
iv

id
u

al co
n

cep
ts (co

n
cep

tu
al co

v
ers, C

C
) 

w
h

ich
 satisfy

 th
e fo

llo
w

in
g
 co

n
d

itio
n

s: (a) each
 in

d
iv

id
u

al is id
en

tified
 b

y
 at 

least o
n

e co
n

cep
t in

 each
 w

o
rld

 (b
) in

 n
o

 w
o

rld
 is an

 in
d

iv
id

u
al co

u
n

ted
 tw

ice.  
 

[co
n

tex
t : w

e are lo
o

k
in

g
 at tw

o
 p

eo
p

le stan
d

in
g
 in

 th
e d

istan
ce. Y

o
u

 ask
] 

 (2
) 

W
h

o
 is B

ill? 

a. 
C

C
=

{
 λ

w
. th

e g
u

y
 o

n
 th

e left h
an

d
 sid

e in
 w

, λ
w

. th
e g

u
y
 o

n
 th

e rig
h

t h
an

d
 sid

e 
 in

 w
}
 

b
. 

‘F
o

r w
h

ich
 f ∈

C
C

. f(w
)=

B
ill?’ 

{
th

at th
e g

u
y
 o

n
 th

e rig
h

t h
an

d
 sid

e in
 w

 is B
ill in

 w
 , th

at th
e g

u
y
 o

n
 th

e left 
h

an
d

 sid
e in

 w
 is B

ill in
 w

}
 

 
  

                                                 
4 T

h
is class, an

d
 th

e n
ex

t o
n
e p

ro
v
id

e b
u
t a sim

p
lified

 an
d

 b
ird

’s ey
e v

iew
 p

ersp
ectiv

e in
to

 a n
u

m
b

er o
f rath

er 
co

m
p

lex
 to

p
ics w

ith
 rich

 h
isto

ry
, w

ith
 th

e in
ten

tio
n
 o

f raisin
g
 in

terest, rath
er th

an
 p

ro
v
id

in
g
 ju

stice to
 an

y
 o

f th
e 

to
p

ics o
r an

aly
ses to

u
ch

ed
.  

 
2

2
 

 
O

th
er q

u
estio

n
s th

a
t req

u
ire in

ten
sio

n
a

l a
n

sw
ers (cf. H

eim
 2

0
0

1
) 

 (3
) 

A
. 

W
h

o
 d

o
 yo

u
 w

an
t to

 b
e frien

d
s w

ith
? 

B
. 

T
h

e g
irl w

ith
 th

e b
est g

rad
es 

 In
ten

d
ed

 m
ean

in
g
 o

f th
e an

sw
er: in

 ev
ery

 w
o

rld
 co

n
fo

rm
in

g
 to

 m
y
 d

esires, I am
 

frien
d

s w
ith

 th
e g

irl w
h

o
 h

as th
e b

est g
rad

es 
 ♦

 
P

ro
b

lem
: T

h
is seem

s to
 b

e o
u

tsid
e  o

f th
e sco

p
e o

f K
arttu

n
en

’s an
aly

sis: 
 (4

) 
{
p

: ∃
x

[x
 is yo

u
r classm

ate in
 w

 &
 p

=
 th

at y
o

u
 w

an
t to

 b
e frien

d
s w

ith
 x

]}
 

 ♦
 

S
o

lu
tio

n
: (3

) ask
s fo

r a fu
n

ctio
n

 fro
m

 w
o

rld
s to

 in
d

iv
id

u
als (in

d
iv

id
u

al co
n

cep
ts) 

 (5
) 

‘F
o

r w
h

ich
 f: f(w

’) is a classm
ate o

f y
o

u
rs in

 w
’∈

W
A

N
T

, y
o

u
 w

an
t to

 b
e frien

d
s w

ith
 

f(w
’) in

 w
?’ 

 in
fo

rm
a

lly 
{
 th

at y
o

u
 w

an
t to

 b
e frien

d
s w

ith
 th

e g
irl w

ith
 th

e lo
n

g
est p

o
n

y
 tail, th

at y
o

u
 w

an
t to

 
b

e frien
d

s w
ith

 th
e g

irl w
ith

 th
e b

lo
n

d
est h

air, th
at y

o
u

 w
an

t to
 b

e frien
d

s w
ith

 th
e g

irl 
w

ith
 th

e b
est g

rad
es, etc…

}
 

 
 

M
o

re p
recisely 

{
p

: ∃
f
<

s,e> [p
=

 λ
w

’: f(w
”

) is yo
u

r cla
ssm

a
te in

 w
”

. ∀
w

” w
h

ich
 co

n
fo

rm
s to

 w
h

at y
o

u
 w

an
t in

 
w

’, y
o

u
 are frien

d
s w

ith
 f(w

”) in
 w

”]}
 

   2
.  Q

u
estio

n
s o

v
er fu

n
ctio

n
s 2

: F
u

n
ctio

n
s fro

m
 in

d
iv

id
u

a
ls to

 in
d

iv
id

u
a

ls
  

(S
k

o
lem

 fu
n

ctio
n

s) 
 

 
C

o
n

stitu
en

t q
u

estio
n

s th
at w

e h
av

e seen
 so

 far w
ere o

f th
e k

in
d

 w
h

ere it w
as ap

p
ro

p
riate 

to
 g

iv
e an

 an
sw

er w
h

ich
 p

ick
s o

u
t an

 in
d

iv
id

u
al: 

 (6
) 

A
: 

W
h

o
 d

o
es ev

ery
 E

n
g
lish

m
an

 ad
m

ire? 
B

: 
T

h
e Q

u
een

 
 

(7
) 

λ
p

.∃
x

[p
erso

n
(x

) &
 p

=
λ

w
’.∀

y
 [en

g
lish

m
an

(y
)�

 ad
m

ires (y
,x

) in
 w

’] 
 

‘F
o

r w
h

ich
 x

, ev
ery

 E
n

g
lish

m
an

 lik
es x

?’ 
 ♦

 
T

h
e H

/K
 sem

an
tics o

n
ly

 g
iv

es u
s th

e q
u

estio
n

 m
ean

in
g
 rep

resen
ted

 ab
o

v
e. 

 ♦
 

 T
h

e reaso
n

 w
h

y
 w

e o
n

ly
 g

et th
is read

in
g
 fo

r (6
) is th

at th
e ex

isten
tial q

u
an

tifier in
 th

e 
in

terp
retatio

n
 o

f w
h

o
 w

ill tak
e w

id
er sco

p
e th

an
 th

e u
n

iv
ersal q

u
an

tifier in
 th

e sen
ten

ce. 
[T

h
erefo

re th
is read

in
g
 is also

 so
m

etim
es called

 th
e n

arro
w

 sco
p
e read

in
g
 o

f th
e q

u
estio

n
, 

m
ean

in
g
 th

at th
e u

n
iv

ersal q
u

an
tifier tak

es n
arro

w
 sco

p
e.]  

 ♦
 

H
o

w
ev

er, 
th

ere 
are 

tw
o

 
o

th
er 

p
o

ssib
le 

ty
p

es 
o

f 
read

in
g
s 

o
f 

th
e 

q
u

estio
n

 
in

 
(6

) 
as 

in
d

icated
 b

y
 th

e fo
llo

w
in

g
 p

o
ssib

le an
sw

ers: 
 



 
2

3
 

 
“

F
u

n
ctio

n
a

l q
u

estio
n

s”
 (E

n
g
d

ah
l 1

9
8

1
, 1

9
8

6
) 

  (8
) 

A
:  

W
h

o
 d

o
es ev

ery
 E

n
g
lish

m
an

 lik
e? 

B
’: 

H
is m

o
th

er 
 

♦
 

T
h

is read
in

g
 w

as d
isco

v
ered

 b
y
 E

n
g
d

ah
l, w

h
o

 h
as sh

o
w

ed
 th

at th
is read

in
g
 can

n
o

t b
e 

rep
resen

ted
 if th

e q
u

estio
n

 sim
p

ly ran
g
es o

v
er in

d
iv

id
u

als as in
 (7

). T
h

e reaso
n

 is th
at 

th
e p

ro
n

o
u

n
 in

 (8
) n

eed
s to

 g
et a b

o
u

n
d

 read
in

g
, w

h
ich

 is n
o

t p
o

ssib
le to

 ach
iev

e w
ith

 a 
rep

resen
tatio

n
 su

ch
 as th

e o
n

e ab
o

v
e. 

 ♦
 

 R
ath

er, 
in

 
th

is 
case 

th
e 

q
u

estio
n

 
q

u
an

tifies 
o

v
er 

fu
n

ctio
n

s 
fro

m
 

in
d

iv
id

u
als 

to
 

in
d

iv
id

u
als (S

k
o

lem
 fu

n
ctio

n
s)

5: 
 (9

) 
a. 

F
o

r w
h

at f, ev
ery

 E
n

g
lish

m
an

 x
 lo

v
es f(x

) 

b
. 

λ
p

∃
f [p

=
λ

w
’.∀

x
[en

g
lish

m
an

(x
)�

lo
v

es (x
, f(x

)) in
 w

’] 
  

w
h

ere f is v
ariab

le o
f ty

p
e <

e,e>
 

 
 c. 

f
1 =

   
B

ill�
B

ill’s m
o

th
er 

Jo
h

n
�

 Jo
h

n
’s m

o
th

er 
F

red
�

 F
red

’s m
o

th
er 

       
P

a
ir-list rea

d
in

g
: C

h
ierch

ia
 (1

9
9

1
, 1

9
9

3
) 

 (1
0

) 
A

:  
W

h
o

 d
o

es ev
ery

 E
n

g
lish

m
an

 lik
e? 

B
’’: 

B
ill lik

es M
ary

, Jan
e lik

es S
u

e, etc  
 ♦

 
T

h
e seco

n
d

 ty
p

e o
f read

in
g
 is th

e so
 called

 p
air-list read

in
g
, an

d
 is also

 referred
 to

 as th
e 

w
id

e 
sco

p
e 

u
n

iv
ersal 

read
in

g
, 

as 
it 

is 
in

fo
rm

ally
 

p
arap

h
rasab

le 
b

y
 

‘F
o

r 
every 

E
n

g
lish

m
a

n
 x, w

h
o

 d
o

es x a
d

m
ire’. 

 ♦
 

 H
o

w
ev

er, 
as 

E
n

g
d

ah
l 

(1
9

8
6

) 
an

d
 

C
h

ierch
ia 

(1
9

9
3

) 
h

av
e 

arg
u

ed
, 

th
e 

‘w
id

e 
sco

p
e’ 

u
n

iv
ersal read

in
g
 sh

o
u

ld
 b

e rep
resen

ted
 in

stead
 as a ty

p
e o

f a fu
n

ctio
n

al q
u

estio
n

.  
 ♦

 
A

cco
rd

in
g
 to

 a sim
p

le v
ersio

n
 o

f th
is an

aly
sis (in

d
eed

 , to
o

 sim
p

le
6) th

e rep
resen

tatio
n

 
o

f th
e w

id
e sco

p
e u

n
iv

ersal read
in

g
 is ex

actly
 as ab

o
v

e in
 (9

), b
u

t th
e fu

n
ctio

n
 f p

airs 
in

d
iv

id
u

als as sh
o

w
n

 b
elo

w
: 

(1
1

) 
f
1 =

   
B

ill�
S

u
e 

Jo
h

n
�

M
ary

  
F

red
�

Jan
e  

 

(1
2

) 
∀

x
[lo

v
es (x

, f
1 (x

))] =
 lo

v
e (B

ill, S
u

e) &
 lo

v
e(Jo

h
n

, M
ary

)&
 lo

v
e(F

red
, Jan

e) 
                                                    
5 In

 earlier w
o

rk
, E

n
g
d

ah
l an

d
 R

ein
h
art h

av
e arg

u
ed

 th
at th

ese q
u
estio

n
s ran

g
e o

v
er ch

o
ice fu

n
ctio

n
s. W

e w
ill 

n
o

t rev
iew

 th
ese p

ro
p

o
sals h

ere. 
6 [C

h
ierch

ia, 1
9

9
3

 #
1

9
6
] arg

u
es fo

r a m
o

re co
m

p
licated

 v
ersio

n
 o

f th
is an

aly
sis, th

at w
e w

ill n
o

t rev
iew

 h
ere 

 
2

4
 

 3
. M

o
re a

b
o

u
t p

a
ir list rea

d
in

g
s 

 
 

A
 d

ifferen
t sto

ry
 a

b
o

u
t p

a
ir-list q

u
estio

n
s: G

&
S

 

 ♦
 

 G
ro

en
en

d
ijk

 
an

d
 

S
to

k
h

o
f 

(1
9

8
4

): 
 

A
cco

rd
in

g
 

to
 

th
eir 

v
iew

 
q

u
estio

n
s 

th
at 

co
n

tain
 

q
u

an
tifiers 

really 
d

en
te 

a 
fa

m
ily 

o
f 

q
u

estio
n

s. 
E

.g
. 

th
e 

q
u

estio
n

 
b

elo
w

 
co

u
ld

 
b

e 
in

fo
rm

ally
 p

arap
h

rased
 as W

h
o

 d
o

 th
ese tw

o
 p

eo
p

le like?
, W

h
o

 d
o

 th
o

se tw
o

 p
eo

p
le 

like?
 E

tc. : 

 (1
3

) 
a. 

W
h

o
 d

o
 tw

o
 p

eo
p

le lik
e? 

b
. 

F
o

r tw
o

 p
eo

p
le, tell m

e w
h

o
 th

ey
 lik

e? 
 ♦

 
R

ecall th
at fo

r G
ro

en
en

d
ijk

 an
d

 S
to

k
h

o
f (1

9
8

4
) th

e q
u

estio
n

 in
ten

sio
n

 is th
e fo

llo
w

in
g
: 

 (1
4

) 
W

h
o

 d
o

es Jo
h

n
 lo

v
e? 

=
λ

w
’.λ

w
’’[λ

x
. Jo

h
n

 lo
v

es x
 in

 w
’=

λ
x

. Jo
h

n
 lo

v
es x

 in
 w

’’] 
 T

h
e relatio

n
 ab

o
v

e h
o

ld
s b

etw
een

 w
’ an

d
 w

’’ ju
st in

 case th
e set o

f p
eo

p
le lo

v
ed

 b
y
 Jo

h
n

 is th
e 

sam
e 

in
 
w

’ 
an

d
 
w

’’. 
N

o
w

, 
acco

rd
in

g
 
to

 
th

em
, 

th
e 

q
u

estio
n

 
in

 
(1

3
) 

d
en

o
tes 

a 
fam

ily
 
o

f 
q

u
estio

n
s, i.e. sets o

f q
u

estio
n

s.  F
o

r a q
u

estio
n

 lik
e W

h
o

 d
o

 tw
o

 p
eo

p
le like, w

e w
an

t to
 fo

rm
 

a set o
f q

u
estio

n
s, o

n
e fo

r each
 m

in
im

al restrictio
n

 (w
itn

ess set 7 ) o
f tw

o
 p

e
o

p
le. 

  (1
5

) 
S

ch
em

a
tica

lly: 

λ
Q

 ∃
W

 [W
 a m

in
im

al restrictio
n

 o
f [[tw

o
 p

eo
p

le]] 

&
 Q

 (w
h

ich
 x

∈
W

 lo
v

es w
h

o
m

) 
  

[M
o

re p
recisely: 

λ
Q

 ∃
W

 [W
 a m

in
im

al restrictio
n
 o

f [[tw
o

 p
eo

p
le]] 

&
 Q

(w
’)=

λ
w

’’[λ
x
.λ

y
[ x

∈
W

 &
 x

 lik
es y

 in
 w

’=
λ

 x
.λ

y
[ x

∈
W

 &
 x

 lik
es y

 in
 w

’’] 
W

h
ere ‘W

’ stan
d

s fo
r ‘is a m

in
im

al restrictio
n
 (w

itn
ess) o

f’ 
 

♦
 

T
h

is fam
ily o

f q
u

estio
n

s (o
r set o

f q
u

estio
n

s) co
n

tain
s as m

an
y
 q

u
estio

n
s as th

ere are 
g
ro

u
p

s o
f p

eo
p

le. T
o

 an
sw

er su
ch

 a fam
ily

 o
f q

u
estio

n
s is to

 an
sw

er an
y
 o

f its m
em

b
ers. 

 
 

F
u

rth
er rea

d
in

g
 if y

o
u

 a
re in

terested
 

A
lo

n
i, M

. 2
0

0
0

. Q
u

an
tificatio

n
 u

n
d

er C
o

n
cep

tu
al C

o
v

ers. U
n

iv
ersity

 o
f A

m
sterd

am
 

d
issertatio

n
. 

C
h

ierch
ia, G

. 1
9

9
3

. Q
u

estio
n

s w
ith

 q
u

an
tifiers. N

a
tu

ra
l L

a
n

g
u

a
g

e S
em

a
n

tics 1
:1

8
1

-2
3

4
. 

E
n

g
d

ah
l, E

. 1
9

8
6

. C
o

n
stitu

en
t q

u
estio

n
s: D

. R
eid

el P
u

b
. C

o
 H

in
g
h

am
, M

A
. 

S
zab

o
lcsi, A

. 1
9

9
7

. Q
u

an
tifiers in

 p
air-list read

in
g

s. In
 W

a
ys o

f sco
p

e ta
kin

g
, ed

. A
n

n
a 

S
zab

o
lcsi, 3

1
1

-3
4

7
: S

p
rin

g
er. 

                                                 
7 

B
arw

ise 
an

d
 

C
o

o
p

er 
(1

9
8

1
) 

h
av

e 
sh

o
w

n
 

th
at 

each
 

n
atu

ral 
lan

g
u
ag

e 
q

u
an

tifier 
℘

 
“liv

es 
o

n
” 

set 
A

. 
(A

 

g
en

eralized
 q

u
an

tifier ℘
 “liv

es o
n
” set A

 iff fo
r an

y
 set B

, B
∈

 ℘
 ⇔

 B
 ∩

 A
∈

℘
)  L

et ℘
A  b

e a q
u
an

tifier th
at 

liv
es o

n
 A

. F
u
rth

er, each
 q

u
an

tifier h
as o

n
e o

r m
o

re “m
in

im
al w

itn
ess sets”.  A

 m
in

im
al w

itn
ess set fo

r ℘
A  is a 

B
 ⊆

 A
 su

ch
 th

at B
∈

 ℘
  an

d
 fo

r n
o

 P
’⊆

 B
, B

’∈
℘

. E
.g

. a m
in

im
al w

itn
ess set fo

r th
e (v

alu
e o

f ) tw
o

 m
en

 is a set 
o

f ex
actly

 tw
o

 m
en

. N
o

 m
an

 h
as th

e em
p

ty
 set as th

eir u
n
iq

u
e m

in
im

al w
itn

ess set. In
 fact, D

E
 q

u
an

tifiers all 
h
av

e th
e em

p
ty

 set as th
eir u

n
iq

u
e m

in
im

al w
itn

ess set. 
 



 
2

5
 

In
terro

g
a

tiv
es 5

 
 

 
 

       M
arta A

b
ru

san
::E

G
G

 D
eb

recen
::2

0
0

8
 

 U
n

iq
u

en
ess p

resu
p

p
o

sitio
n

,  m
u

ltip
le w

h
 q

u
estio

n
s 

  
 

U
n

iq
u

en
ess p

resu
p

p
o

sitio
n

 o
f w

h
ich

 q
u

estio
n

s  
 ♦

 
N

o
n

-m
u

ltip
le sin

g
u

lar q
u

estio
n

s h
av

e a u
n

iq
u

en
ess p

resu
p

p
o

sitio
n

. 
 (1

) 
W

h
ich

 m
an

 cam
e? 

P
resu

p
p

o
ses. ∃

!x
. x

 is a m
an

 an
d

 x
 cam

e 
 

(2
) 

W
h

ich
 m

en
 cam

e? 
P

resu
p

p
o

ses. n
o

th
in

g
 

 ♦
 

H
o

w
 can

 th
is d

ifferen
ce b

etw
een

 th
e sin

g
u

lar an
d

 th
e p

lu
ral q

u
estio

n
s ex

p
lain

ed
? 

 (3
) 

W
h

ich
 m

an
 cam

e? 

a. 
λ
p

∃
x

 [m
an

(x
)(w

) ∧ p
=λ

w
’. cam

e (x
) in

 w
’] 

b
. 

{Jo
h

n
 cam

e, B
ill cam

e, P
eter cam

e…
} 

 ♦
 

In
 th

e ab
o

v
e ex

am
p

le w
h

ich
 m

a
n

 is a sin
g
u

lar n
o

u
n

 p
h

rase, an
d

 th
erefo

re it restricts th
e 

d
o

m
ain

 o
f q

u
an

tificatio
n

 to
 ato

m
ic m

en
. T

h
erefo

re th
e q

u
estio

n
 in

 (1
) d

en
o

tes a set o
f 

ato
m

ic p
ro

p
o

sitio
n

s.  

♦
 

 In
 p

rin
cip

le m
an

y
 o

f th
ese altern

ativ
e p

ro
p

o
sitio

n
s co

u
ld

 b
e tru

e. S
o

 w
h

y
 d

o
es th

e 
q

u
estio

n
 p

resu
p

p
o

se th
at o

n
ly

 o
n

e m
an

 cam
e? 

 ♦
 

D
a

y
a

l (1
9

9
6

): E
v

ery
 q

u
estio

n
 p

resu
p

p
o

ses th
at it h

as a u
n

iq
u

e m
o

st in
fo

rm
ativ

e tru
e 

an
sw

er.  
 ♦

 
If th

ere are m
o

re tru
e sin

g
u

lar p
ro

p
o

sitio
n

s, th
eir m

ax
im

u
m

 is n
o

t d
efin

ed
 an

d
 th

erefo
re 

th
e q

u
estio

n
 w

ill n
o

t b
e d

efin
ed

 eith
er. T

h
e w

ill o
n

ly
 av

o
id

 b
ein

g
 a p

resu
p

p
o

sitio
n

 
failu

re if th
e set o

f p
o

ssib
le an

sw
ers o

n
ly

 co
n

tain
s o

n
e tru

e an
sw

er: th
is w

ill b
e at th

e 
sam

e tim
e th

e m
ax

im
al tru

e an
sw

er.  
  

 
M

u
ltip

le sin
g

u
la

r w
h

ich
 q

u
estio

n
s 

 D
ay

al’s p
resu

p
p

o
sitio

n
 p

red
icts th

e co
rrect facts fo

r p
lu

ral an
d

 sin
g
u

lar sin
g
le co

n
stitu

en
t 

q
u

estio
n

s, y
es-n

o
 q

u
estio

n
s. A

ltern
ativ

e q
u

estio
n

s etc. 
 B

u
t it ru

n
s in

to
 a p

ro
b

lem
 w

ith
 m

u
ltip

le sin
g
u

lar w
h

ich
-q

u
estio

n
s:  

 A
s w

e saw
 in

 class 3
, in

 K
arttu

n
en

’s  sy
stem

 ad
d

itio
n

al  w
h

-p
h

rases req
u

ired
 n

o
 sp

ecial 
m

ech
an

ism
s. T

h
e d

iv
isio

n
 o

f lab
o

u
r b

tw
 th

e Q
 m

o
rp

h
em

e an
d

 th
e w

h
-w

o
rd

 allo
w

ed
 an

 
u

n
lim

ited
 n

u
m

b
er o

f w
h

- to
 b

e q
u

an
tified

 in
to

 th
e sam

e q
u

estio
n

.  
   

 
2

6
 

(4
) 

[[W
h

ich
 b

o
y in

su
lted

 w
h

ich
 g

irl?]]
w=

 
 S

u
p

p
o

se Jo
h

n
, B

ill, M
a

ry
, S

u
e a

re th
e b

o
ys a

n
d

 g
irls in

 w
 

f. 
{
p

 : ∃
x

. ∃
y  [x

∈
{
Jo

h
n

, B
ill}

&
 y

∈
{
M

ary
, S

u
e}

 &
 p

=
 th

at x
 in

su
lted

 y]}
 

  
g
. 

{
th

at Jo
h

n
 in

su
lted

 M
ary

, th
at B

ill in
su

lted
 M

ary
, th

at Jo
h

n
 in

su
lted

 S
u

e, th
at 

B
ill in

su
lted

 S
u

e}
 

 

♦
 

N
o

n
e o

f th
ese 4

 p
ro

p
o

sitio
n

s en
tails th

e o
th

ers. T
h

erefo
re it w

o
u

ld
 seem

 th
at D

ay
al’s 

(1
9

9
6

) co
n

d
itio

n
  p

red
icts it to

 p
resu

p
p

o
se th

at th
ere is a u

n
iq

u
e p

air o
f a b

o
y
 an

d
 a g

irl 
su

ch
 th

at th
e b

o
y
 in

su
lted

 th
e g

irl. 
   

 
R

esp
o

n
se 1

: fro
n

ted
 w

h
-p

h
rase is a d

isg
u

ised
  u

n
iv

ersal  (D
ay

al 1
9

9
6

) 
 

 
 

 
 

(cf. also
 E

. K
iss 1

9
9

3
, H

ag
stro

m
 1

9
9

8
) 

  ~
C

h
ierch

ia’s treatm
en

t o
f p

air-list read
in

g
s w

ith
 q

u
an

tifiers rev
iew

ed
 in

 class 4
 

 (5
) 

W
h

ich
 b

o
y
 in

su
lted

 w
h

ich
 g

irl?=
 

W
h

ich
 g

irl d
id

 each
 b

o
y
 in

su
lt? 

{
p

: ∃
f [p

=
th

at each
 b

o
y
 x

 in
su

lted
 th

e g
irl f(x

)}
 

   
 

R
esp

o
n

se 2
: m

u
ltip

le q
u

estio
n

s a
s seco

n
d

 o
rd

er q
u

estio
n

s (fa
m

ily
 o

f q
u

estio
n

s) 

 ~
G

&
S

’s treatm
en

t o
f p

air-list read
in

g
s w

ith
 q

u
an

tifiers rev
iew

ed
 in

 class 4
 

 (6
) 

W
h

ich
 b

o
y
 in

su
lted

 w
h

ich
 g

irl?=
 

F
o

r each
 b

o
y
, tell m

e w
h

ich
 g

irl h
e in

su
lted

? 
      R

eferen
ces 

 D
ay

al, V
. 1

9
9

6
. L

o
ca

lity in
 W

H
 q

u
a

n
tifica

tio
n

: K
lu

w
er A

cad
em

ic P
u

b
lish

ers B
o

sto
n

. 
H

ag
stro

m
, P

. A
. 1

9
9

8
. D

eco
m

p
o

sin
g
 Q

u
estio

n
s, M

assach
u

setts In
stitu

te o
f T

ech
n

o
lo

g
y
: P

h
D

. 
D

issertatio
n

. 
  


