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Introduction to the acquisition of quantification

Acquistion of the weak-strong distinction?
— Previousaccounts
— The weak-strong distinction

Two experiments:
— Determinercharacteristicsand the Dutch quantifier allemaal
— Focusand many

Conclusonsand future work

Discussion



 Isevery cowboyriding a horse?

Adults: yes
Children: no, not that one




« Roeperand DeVilliers (1993): ‘spreading’
«  Philip (1995): Event Quantification Account
Crain et al. (1999): Non-linguistic




« Allquantifiersare known to be conservative:

Voor alle ABI U: QU(A,B) U QuAACB)

Every cowboy isriding a horse U Every cowboy isa cowboy thatisriding a horse

Possble exception: many (Westerstahl, 1985)




Possible exception: many (Westerstahl, 1985):

(1) Many Fench have won the Tourde Fance
(a) Many people that have won the Tourde Fance are Fench
= Many Tourde Fance winnersare Fench
= Many (AB) M(B,BCA)

Many violatesconservativity (resultsin a ‘switched reading’)

Voor alle ABI U: QU(A,B) U QuAACB)



« Roeperand DeVilliers (1993): ‘spreading’
«  Philip (1995): Event Quantification Account
Crain et al. (1999): Non-linguistic

«  Weak Quantification Account (Drozd and Van Loosbroek, 1999) (cf. Geurts,
2003, Hollebrandse and Smits, 2006).




Main goal:
To identify the relevancy of the weak-strong distinction to the acquistion of quantification

How?
— By taking the variouscharacterizationsof the weak-strong distinction into account
« Semantic terms(Barwise and Cooper, 1981 etc.
 9Yyntactic terms(Herburger, 1997, 2001)
 Pragmatic terms(BUring etc.)

— Experimentally testing children’s (4;0 — 6;0) understanding of these characteristicsin
truth-value judgment tasks

Today:
— Semantic characteristics (Hollebrandse & Snits, 2006):
e Stope
e Setcomparison
— 9Yyntactic analysesand focus(Snitset al, in prep)



Drozd and Van Loosbroek (1999): Weak Quantification Hypothesis

(1) Many Sandinavianshave won the Nobel Prize in literature
(2) Many N.P. winnersare Scandinavians

Analysis:
Many quantifiesoverthe set of expected ornormal
frequency of Scandinavian Nobel Prize Winners
(Westerstahl, 1985)



Geurts (2003): Weak Processing Account

— BEvery boyisriding a horse

[x:boy(x)] <every>[y: horse(y), xridesy ]
*<every> [x, ¥ : boy(x), horse(y), xridesy]
[...:...]<every>[x,y:boy(x), horse(y), xridesy]

— (3) is“the child’ssemantic representation before pragmatic processing setsin. This
representation leavesthe domain of quantification undetermined . . . so that there is
more elbow-room for pragmatic inferencing.”

Hollebrandse and Smits (2006): Rigid Mapping Hypothesis

— “children apply an unamblguousrlgld mapping, at the expense of taking into
account the role of syntax” (2006:262

— Sightly different view of the weak-strong distinction
— Focuson the Dutch quantifier allemaal



Milsark (1976, 1979):.

(1) There are {many/few/some/three}doctorsin the room
(2) *There are {all, every, each}doctorsin the room

WEAK: Alldeterminersbetween parenthesesin (1)
STRONG: Alldeterminersbetween parenthesesin (2)

Following Barwise and Coopers(1981) GQTand Keenan and Savi (1986):

WEAK Q: present an intersective relation
STRONG Q: present a subset relation

(3) Three parrotsare wearing hats<=> Three hat-wearersare parrots
(4) Allparrotsare wearing hats<=/=> All hat-wearersare parrots



- Setcomparison versusscope

(1) De jongensdragen allemaal een koffer
The boys carry all a suitcase

(2) Eenjongendraagt de koffers allemaal
A boy Iscarrying the suitcasesall

(3) De jongensdragen allemaal de koffers
The boys are carrying all the suitcase

(4) Er vliiegen allemaal papegaaien
There fly [allemaal] parrots

(5) De papegaaien vliegen allemaal
The parrots fly all

. Hollebrandse (2002):
allemaalisweak orstrong depending on itssyntactic position
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Hypothese:
Children only have a weak reading for the Dutch quantifier allemaal.

Research question:

Doesa child differentiatesbetween a strongly and a weakly used
allemaal?

Prediction:

In line of Drozd & van Loosbroek (1999) and Geurts (2003), we expectto
find children who interpret a strong quantifier such asallasa weak
guantifier.



 Research question:
Doesa child distinguish a weak used allemaal from a strong used allemaal?

*  Experiment:
— Condition: syntactic postion of the quantifier (prenominal or floated)
— 39children (range 4;11to 6;7, 19 girls, 20 boys), TVJ task
— Truth Value Judgment Task
— Total of test sentences: 18 (12 test items, 3 no-fillers, 3 yesHillers)



(1) De ezelshuilen allemaal
The donkeyscry all
“The donkeysare all crying”

Adult answer: no, no that one



(1) BErdansen allemaal meiges
There dance all girls
“There are dancing many girls’

Adult answer: yes
Child answer: yes(weak reading)
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Main finding:
Children significantly more often interpret allemaal asa strong quantifier,
even in the case of an existential there-sentence

Er dansen allemaal meiges(There are many girlsdancing)
Child answer: no, not that one (pointing at the girl that isnot dancing)

%






Hypotheses:
—  Weak Quantification Hypothesis (Drozd and Van Loosbroek, 1999)

— Weak Processing Hypothesis / Rigid Mapping Hypothesis

Allhypothesescrucially depend on the meaning of weak quantifiers, but we
do not know anything about children’sunderstanding of weak quantifiers!

(with the exception of the ambiguousquantifierallemaal and some related work on
many (Kramer, 2001a/2001b)



What doesthismean forthe acquisition of weak quantifiers/ strong readings
of weak quantifiers?

Many FHench have won the Tourde FHance

— When doesthe switched reading occur?

— What does (1) actually mean?
A specialkind of cardinalreading (De Hoop & Sola, 1997)
* Relative proportionalreading? (Cohen, 2001)
« Focusaffected reading? (Herburger, 1997, 2001)

— How can we test children’sunderstanding of sentenceslike (1)?



 The ‘switched reading’ only occursiff (Herburger, 1997, 2001)

the quantifierisa weak quantifier:

* Quantifiersare eitherweak orstrong, depending on whetherthey are
respectively allowed in there-sentencesornot (Milsark, 1979).

(1) There are {many/*many of/*all} parrotsflying in the sky
e S,(2) canneverbe interpreted as(3)

(2)  {AllMany of the} Scandivianshave won the N.P. in literature
(3)  {AllMany of the} N.P. winnersare Scandinavians






Westerstahl'smany?
(1) Many Sandinavianshave won the Nobel Prize in literature
(2) Many N.P.winnersare Scandinavians

‘switched reading’

Cardinal reading
(3) Many studentsare left-handed in my class(i.e. 6 students)

Proportional reading:
(4) Many studentsgotan Ain my class(more than 50%)



De Hoop & Sola (1997):

“Inany case, we consdermany asa cardinal guantifier here, such that the
cardinality of the intersection of the set of Scandinaviansand the set of Nobel
Prize winnersin literature exceedsa certain number,a number, that is

dependant on whatisnormal, orwhat conformsto the expectations. “ (De
Hoop en Sola, 1995:164)



Cohen (2001):
— Relative proportional reading
— Definesthisreading in termsof alternative sets:

Proportional reading many:

many (A, B) istrue iffI |AACCé B|| >r,where
r ="large” (absolute reading), or
r=| 'FT%ﬂ (relative reading)

Many(Scandinavians)(Nobel Prize winners) =
true iff 14/ 17,594,842 > 81/ 4,773,566,805



Herburger (1997, 2001):

— Srong quantifiersmove by meansof Quantifier Raising, weak onesby
meansof Q-raising:

« aprocessoflocalraisng of the quantifierto a postion that neutralizesthe
distinction between the first and the second argument set of the determiner:

(1) [Q;[[XPt;NP] YP]]
— The switched reading isan instance of a ‘focusaffected reading’

(1) Many SCANDINAVIANShave won the N.P. in literature
“Many N.P. winnersare Scandinavians’



Focusadverbs(examplesfrom Rooth, 1985):

In . Petersbrug, officersalwaysescorted BALLERINA'S
In . Petersbrug, OFHCERSalwaysescorted ballerinas's

Focusaffected readings:

— Many SCANDINAVIANShave won the Nobel Price in literature
— switched reading resultsfrom “focal mapping”:

[many x: $P P(x) Uwinner-of-N.P.(x)] scandinavian(x) Uwinner-of-N.P.(x)



What doesthismean forthe acquisition of weak quantifiers/ strong readings
of weak quantifiers(cf. Drozd and Van Loosbroek, 1999)?

Experimentally:

— We have to test children understanding of weak quantifierscompared
to strong quantifiers

— We have to take the different readingsof many into account

Methodologically:
— We have to take alternative setsinto account (Cohen, 2001)
— We have to take focusinto account (Herburger, 1997, 2001)

— We have to take the expected value into account (De Hoop and Sola,
1997)



Children show a preference fora switched reading regardlessthe strength of
the quantifier (Drozd and Van Loosbroek, 1999)

— More specific:
Children will significantly more often get a switched reading of the
argumentsof many in situationslike the Scandinavian case

Le.:
 Allparrotsare wearing hats
 Allhat wearersare parrots

With respect to focusand the acquisition of quantifiers:
— More switched readingsarise if the NPisfocused (Herburger, RMH)
— More switched readingsarise if the VP isfocused (WQH)



¢ Truth-value judgment task
«  Sory:

At the universty, I have built thiscomputerand asyou will see, there are a lot of
pictureson it, butitisalso able to play sentencesvia those speakers! But the problem
is, Idon’t know whether | build thiscomputer entirely the right way. So, I need your
help to check whetherthe computerhasbeen built the right way orthe wrong way.

Do you want to help me?

OK, well, I will show you the picturesl have got on thiscomputerand when I will show
you a picture, you will also hear something. Now, if you just want to tell me if this
matchesthe picture or not. All right?

« 22children (age range 4;1 - 7;32)
« 23 adults(Umassundergaduates)



« Many parrotsare wearing hats




« Many parrotsare wearing hats




- Many of the parrotsare wearing hats




All parrotsare wearing hats




* Allowsusto test children’sunderstanding of:
— Ambiguity of many
— Alternative sets(cf. Cohen, 2001)
— Focus(Herburger)

« There isan effect of:

— QUANTIHER TYPE
« Many
« Many of
o All

— FOCUS

» Setofentitieswhose propertiesare denoted by the VP
« Setof entitiesdenoted by the NP

- Total ofitems:. 25 (4 controlitems)
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child Ca. (age: 6;4.23)

Computer: Allparrotshave yellow wings

Child: No.

Experimenter: Why not?

Child: That’'swhy: all of the charactershave yellow wings

o de o fe e




Child S. (age: 5;8.15)
Computer: Many busnessmen are carrying donkeys
Child: No! Many men are NOTcarrying donkeys



Child h. (age: 7;2.20)

Computer: Many of the dogshave red tails
Child: Yes
Experimenter: That'strue? OK. Why isthat?

Child: Because there ismore than one.
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Westerstahl type answersexistsin the child’slanguage
No effect of focusforthe children
Children do not distinguish between many and many of

The ambiguity of many between a cardinal, proportional and switched
reading effectsthe child’sanswer

Adultsalso accept a Westerstahl reading with VP focusand in the case of
many of



- Children can apply the Westerstahl interpretation
 The child must take a syntactic step of blocking to reach adult grammar

« Next to domain of the quantifier, the acquisition of quantification should focus
on
— The cardinality and/or proportionality of the quantifier

— The context of the quantifier

« Context setsand presuppostion (De Hoop and Sola, cf. Drozd and Van
Loosbroek 2006 for L1)

» Focus(VPorNP) (Herburger, 2001)
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