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• Introduc tion to the ac quisition of quantific a tion

• Ac quisition of the weak-strong d istinc tion?
– Previous ac c ounts
– The weak-strong d istinc tion

• Two experiments:
– Determiner c harac teristic s and the Dutc h quantifier a llemaa l
– Foc us and many

• Conc lusions and future work

• Disc ussion
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• Is every c owboy rid ing a horse?

Adults: yes

Child ren: no, not tha t one
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• Roeper and DeVilliers (1993): ‘ sp read ing ’
• Philip (1995): Event Quantific a tion Ac c ount

• Cra in et a l. (1999): Non-linguistic
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• All quantifiers a re known to be c onserva tive:

Every c owboy is rid ing a horse Û Every c owboy is a c owboy tha t is rid ing a horse

Possib le exc ep tion: many (Westerståhl, 1985)

CONSERVATIVITY:
Voor alle A,B Í U: QU(A,B) Û QU(A,A Ç B)
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• Possib le exc ep tion: many (Westerståhl, 1985):

(1) Many Frenc h have won the Tour de Franc e
(a ) Many peop le tha t have won the Tour de Franc e are Frenc h

= Many Tour de Franc e winners are Frenc h
= Many (A,B) � M(B, B Ç A)

Many viola tes c onserva tivity (results in a ‘ switc hed read ing ’ )

CONSERVATIVITY:
Voor alle A,B Í U: QU(A,B) Û QU(A,A Ç B)
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• Roeper and DeVilliers (1993): ‘ sp read ing ’
• Philip (1995): Event Quantific a tion Ac c ount

• Cra in et a l. (1999): Non-linguistic

• Weak Quantific a tion Ac c ount (Drozd and Van Loosbroek, 1999) (c f. Geurts,
2003, Holleb randse and Smits, 2006).
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• Ma in goa l:
To identify the relevanc y of the weak-strong d istinc tion to the ac quisition of quantific a tion

• How?
– By taking the various c harac teriza tions of the weak-strong d istinc tion into ac c ount

• Semantic terms (Barwise and Cooper, 1981 etc .
• Syntac tic terms (Herburger, 1997, 2001)
• Pragmatic terms (Büring etc .)

– Experimenta lly testing c hild ren’s (4;0 – 6;0) understand ing of these c harac teristic s in
truth-va lue judgment tasks

• Today:
– Semantic c harac teristic s (Holleb randse & Smits, 2006):

• Sc ope
• Set c omparison

– Syntac tic ana lyses and foc us (Smits et a l, in p rep)
– Foc us, domain restric tion and c ontext sets (future work)
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• Drozd and Van Loosbroek (1999): Weak Quantific ation Hypothesis

(1) Many Sc and inavians have won the Nobel Prize in litera ture

(2) Many N.P. winners a re Sc and inavians

Ana lysis:

Many quantifies over the set of expec ted or norma l

frequenc y of Sc and inavian Nobel Prize Winners
(Westerståhl, 1985)
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• Geurts (2003): Weak Processing Ac count

– Every boy is rid ing a horse

(1) [x : boy(x)] <every> [y : horse(y), x rides y ]
(2) *<every> [x, y : boy(x), horse(y), x rides y]
(3) [. . . : . . .] <every> [x, y : boy(x), horse(y), x rides y]

– (3) is “ the c hild ’ s semantic representa tion before pragmatic p roc essing sets in. This
representa tion leaves the domain of quantific a tion undetermined . . . so tha t there is
more elbow-room for p ragmatic inferenc ing .”

• Holleb randse and Smits (2006): Rig id Mapping Hypothesis

– “ c hild ren app ly an unambiguous rig id mapping, a t the expense of taking into
ac c ount the role of syntax” (2006:262)

– Slightly d ifferent view of the weak-strong d istinc tion
– Foc us on the Dutc h quantifier a llemaa l
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• Milsa rk (1976, 1979):

(1) There are {many/ few/ some/ three} doc tors in the room
(2) *There are {a ll, every, eac h} doc tors in the room

WEAK: All determiners between parentheses in (1)
STRONG: All determiners between parentheses in (2)

• Following Barwise and Cooper’ s (1981) GQTand Keenan and Stavi (1986):

WEAK Q: present an intersec tive rela tion
STRONG Q: present a subset rela tion

(3) Three parrots a re wearing ha ts <=> Three ha t-wearers a re parrots
(4) All pa rrots a re wearing ha ts <=/ => All ha t-wearers a re parrots
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• Set c omparison versus sc ope

(1) De jongens d ragen a llemaal een koffer
The boys c arry a ll a suitc ase

(2) Een jongen d raagt de koffers a llemaa l
A boy is c a rrying the suitc ases a ll

(3) De jongens dragen a llemaal de koffers
The boys are c arrying a ll the suitc ase

(4) Er vliegen a llemaa l papegaa ien
There fly [a llemaa l] pa rrots

(5) De papegaa ien vliegen a llemaal
The parrots fly a ll

• Holleb randse (2002):
a llemaa l is weak or strong depend ing on its syntac tic position
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• Hypothese:
Child ren only have a weak read ing for the Dutc h quantifier a llemaal.

• Research question:
Does a c hild d ifferentia tes between a strongly and a weakly used
a llemaa l?

• Predic tion:

In line of Drozd & van Loosbroek (1999) and Geurts (2003), we expec t to
find c hild ren who interp ret a strong quantifier suc h as a ll as a weak
quantifier.
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• Research question:
Does a c hild d istinguish a weak used a llemaa l from a strong used a llemaa l?

• Experiment:
– Cond ition: syntac tic position of the quantifier (p renomina l or floa ted)
– 39 c hild ren (range 4;11 to 6;7, 19 girls, 20 boys), TVJ task
– Truth Va lue Judgment Task
– Tota l of test sentenc es: 18 (12 test items, 3 no-fillers, 3 yes-fillers)
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(1) De ezels huilen a llemaa l

The donkeys c ry a ll

“ The donkeys are a ll c rying”

Adult answer: no, no tha t one
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(1) Er dansen a llemaal meisjes
There danc e a ll g irls

“ There are danc ing many girls”

Adult answer: yes

Child answer: yes (weak read ing)
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• Main finding:

Child ren signific antly more often interp ret a llemaa l as a strong quantifier,
even in the c ase of an existentia l there-sentenc e

Er dansen a llemaal meisjes (There are many girls danc ing)

Child answer: no, not tha t one (pointing a t the girl tha t is not danc ing)
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• Hypotheses:
– Weak Quantific ation Hypothesis (Drozd and Van Loosbroek, 1999)

– Weak Proc essing Hypothesis / Rigid Mapping Hypothesis

• All hypotheses c ruc ia lly depend on the meaning of weak quantifiers, but we
do not know anything about c hild ren’ s understand ing of weak quantifiers!

(with the exc ep tion of the ambiguous quantifier a llemaa l and some rela ted work on
many (Krämer, 2001a / 2001b)
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• Wha t does this mean for the ac quisition of weak quantifiers / strong read ings
of weak quantifiers?

(1) Many Frenc h have won the Tour de Franc e

– When does the switc hed read ing oc c ur?

– Wha t does (1) ac tua lly mean?
• A spec ia l kind of c a rd ina l read ing (De Hoop & Sola , 1997)

• Rela tive proportiona l read ing? (Cohen, 2001)

• Foc us a ffec ted read ing? (Herburger, 1997, 2001)

– How c an we test c hild ren’ s understand ing of sentenc es like (1)?
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• The ‘switc hed read ing ’ only oc c urs iff (Herburger, 1997, 2001)

the quantifier is a weak quantifier:

• Quantifiers a re either weak or strong, depend ing on whether they are
respec tively a llowed in there-sentenc es or not (Milsa rk, 1979).

(1) There are {many/ *many of/ *a ll} pa rrots flying in the sky

• So, (2) c an never be interp reted as (3)

(2) {All/ Many of the} Sc and ivians have won the N.P. in litera ture
(3) {All/ Many of the} N.P. winners are Sc and inavians
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• Westerstahl’ s many?
(1) Many Sc and inavians have won the Nobel Prize in litera ture
(2) Many N.P. winners are Sc and inavians

� ‘ switc hed read ing ’

• Card ina l read ing
(3) Many students a re left-handed in my c lass (i.e. 6 students)

• Proportiona l read ing :
(4) Many students got an A in my c lass (more than 50% )
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• De Hoop & Sola (1997):

“ In any c ase, we c onsider many as a c ard ina l quantifier here, suc h tha t the
c ard ina lity of the intersec tion of the set of Sc and inavians and the set of Nobel
Prize winners in litera ture exc eeds a c erta in number, a number, tha t is
dependant on wha t is norma l, or wha t c onforms to the expec ta tions. “ (De
Hoop en Sola , 1995:164)



• Cohen (2001):
– Rela tive proportiona l read ing
– Defines this read ing in terms of a lterna tive sets:

Proportiona l read ing many:

many(A, B) is true iff > r , where

r = “ la rge” (absolute read ing), or

r = (rela tive read ing)

• Many(Sc and inavians)(Nobel Prize winners) =

true iff 14 / 17,594,842 > 81 / 4,773,566,805
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| A Ç B|
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• Herburger (1997, 2001):
– Strong quantifiers move by means of Quantifier Ra ising, weak ones by

means of Q-ra ising:

• a proc ess of loc a l ra ising of the quantifier to a position tha t neutra lizes the
d istinc tion between the first and the sec ond argument set of the determiner:

(1) [Qi [[XP ti NP] YP]]

– The switc hed read ing is an instanc e of a ‘ foc us a ffec ted read ing ’

(1) Many SCANDINAVIANShave won the N.P. in litera ture
“ Many N.P. winners are Sc and inavians”
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• Foc us adverbs (examples from Rooth, 1985):

(1) In St. Petersb rug, offic ers a lways esc orted BALLERINA’S
(2) In St. Petersb rug, OFFICERSa lways esc orted ba llerinas’ s

• Foc us a ffec ted read ings:

– Many SCANDINAVIANShave won the Nobel Pric e in litera ture
– switc hed read ing results from “ foc a l mapp ing” :

[many x: $P P(x) Ù winner-of-N.P.(x)] sc and inavian(x) Ù winner-of-N.P.(x)
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• Wha t does this mean for the ac quisition of weak quantifiers / strong read ings
of weak quantifiers (c f. Drozd and Van Loosbroek, 1999)?

• Experimenta lly:

– We have to test c hild ren understand ing of weak quantifiers c ompared
to strong quantifiers

– We have to take the d ifferent read ings of many into ac c ount

• Methodolog ic a lly:
– We have to take a lterna tive sets into ac c ount (Cohen, 2001)

– We have to take foc us into ac c ount (Herburger, 1997, 2001)

– We have to take the expec ted va lue into ac c ount (De Hoop and Sola ,
1997)
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• Child ren show a preferenc e for a switc hed read ing rega rd less the strength of
the quantifier (Drozd and Van Loosbroek, 1999)

– More spec ific :

Child ren will signific antly more often get a switc hed read ing of the
arguments of many in situa tions like the Sc and inavian c ase
i.e. :

• All pa rrots a re wearing ha ts

• All ha t wearers a re parrots

• With respec t to foc us and the ac quisition of quantifiers:

– More switc hed read ings arise if the NP is foc used (Herburger, RMH)
– More switc hed read ings arise if the VP is foc used (WQH)
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• Truth-va lue judgment task
• Story:

At the university, I have built this c omputer and as you will see, there are a lot of
p ic tures on it, but it is a lso ab le to p lay sentenc es via those speakers! But the prob lem
is, I don’ t know whether I build this c omputer entirely the right way. So, I need your
help to c hec k whether the c omputer has been built the right way or the wrong way.

Do you want to help me?

OK, well, I will show you the p ic tures I have got on this c omputer and when I will show
you a p ic ture, you will a lso hear something . Now, if you just want to tell me if this
matc hes the p ic ture or not. All right?

• 22 c hild ren (age range 4;1 - 7;32)
• 23 adults (Umass undergadua tes)
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• Many parrots are wearing hats

YES, why?
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• Many parrots are wearing hats

NO, why?
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• Many of the parrots are wearing hats

NO, why?

NO, why?
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• All parrots are wearing hats

YES

YES
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• Allows us to test c hild ren’ s understand ing of:
– Ambiguity of many
– Alterna tive sets (c f. Cohen, 2001)
– Foc us (Herburger)

• There is an effec t of:
– QUANTIFIER TYPE

• Many
• Many of
• All

– FOCUS
• Set of entities whose properties a re denoted by the VP
• Set of entities denoted by the NP

• Tota l of items: 25 (4 c ontrol items)

� � � ��� � � 	 	 	 
 � � � � 
 � � � �� � 	 � 	 	 	 � � � 	 � � � � � � � � � � � 	 
 �� � �� � � �� � 	 	 	 � 	 	 	 � � � � � �� � � � 	 � 	 	 	 � 	 	 	 � � � � � �� � � � 	 � 	 � 	 � � � � � � 	 � � � � 	 � 	 	 	 � $ � 	 � �



) � � � �� �

adultchild

P
ro

po
rt

io
n

of
ye

s
an

sw
er

s

100

90

80

70

60

50

40

30

Quantifier type

Many

Many of

All

90

86

63

43

66

47

� � � ��� � � 	 	 	 
 � � � � 
 � � � �� � 	 � 	 	 	 � � � 	 � � � � � � � � � � � 	 
 �� � �� � � �� � 	 	 	 � 	 	 	 � � � � � �� � � � 	 � 	 	 	 � 	 	 	 � � � � � �� � � � 	 � 	 � 	 � � � � � � 	 � � � � 	 � 	 	 	 � ! � 	 � �



. � �  � � � � � � � � /� �  �� 
 � � � � � � 	 � �� �

• c hild Ca. (age: 6;4.23)
Computer: All pa rrots have yellow wings
Child : No.
Experimenter: Why not?
Child : Tha t’ s why: a ll of the c harac ters have yellow wings
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• Child Si. (age: 5;8.15)
Computer: Many businessmen are c arrying donkeys
Child : No! Many men are NOTc arrying donkeys
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• Child Sh. (age: 7;2.20)
Computer: Many of the dogs have red ta ils

Child : Yes

Experimenter: Tha t’ s true? OK. Why is tha t?
Child : Bec ause there is more than one.
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• Westerståhl type answers exists in the c hild ’ s language
• No effec t of foc us for the c hild ren

• Child ren do not d istinguish between many and many of

• The amb iguity of many between a c ard ina l, p roportiona l and switc hed
read ing effec ts the c hild ’ s answer

• Adults a lso ac c ep t a Westerståhl read ing with VP foc us and in the c ase of
many of
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• Child ren c an app ly the Westerståhl interp reta tion

• The c hild must take a syntac tic step of b loc king to reac h adult grammar

• Next to doma in of the quantifier, the ac quisition of quantific a tion should foc us
on

– The c ard ina lity and / or p roportiona lity of the quantifier
– The c ontext of the quantifier

• Context sets and presupposition (De Hoop and Sola , c f. Drozd and Van
Loosbroek 2006 for L1)

• Foc us (VP or NP) (Herburger, 2001)
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The c hild ren and their pa rents and teac hers of Mark’ s Meadow Elementa ry
Sc hool, Sunderland Elementa ry Sc hool and Sandhill Sc hool (Amherst, MA)

·
Helen Stic kney, Tanja Heizmann, Chris Potts, Leontine Kremers and

Angeliek van Hout

·
Fulb right Center

(2005/ 2006 promovendus grant to

study the ac quisition of quantific a tion a t Umass Amherst)

·
NWO c ollabora tion grant Umass - University of Groningen to Angeliek van Hout

(University of Groningen)


