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Subitizing and Counting

(Coolidge & Overmann 2012)
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Subitizing and Counting

(Coolidge & Overmann 2012)

* How many red dots?

 How many blue dots?
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Manduruku

(Pica et al. 2004)

e Exact Number system: 2, 3, 4

e Approximate Number System: 5 and higher

Manduruku Dutch
pug pogbi X een vijftal X
a hand X a five-count X

‘around 5 X’ ‘around 5 X, roughly 5 X’



Coolidge & Overmann (2012)

Archaic System (primates, mammals, fish) Additional Human System

 Subitizing system: 2, 3, 4
* Ordinality: 5 and higher

e Magnitude appreciation: 5 and higher




Russian paucal

dva novyx pidZaka

two.NOM new.GEN.PL coat. GEN.SG 2+N,,
tri novyx pidzaka

three. NOM new.GEN.PL coat. GEN.SG 3+N;,
Cetyre novyx pidzaka

four. NOM new.GEN.PL coat. GEN.SG 4+N,,

pjat' novyx pidzakov
five. NOM new.GEN.PL coat. GEN.PL S5+Np

Sest' novyx pidzakov
siXx.NOM new.GEN.PL coat..GEN.PL 6+N,
'two/three/four/five/six new coats'

(Corbett 2000:23, Pesetsky 2013)






ow numbers are inserted low + move up to D

1



Generalisation

o Inflected numerals are in the lower domain, 2, 3, 4

e NUM that forms a complex with AGRn or D gives a paucal effect (“Rule P)



German

Eine Gesellschaft zweier Personen
a group two.GEN persons

Eine Gesellschaft dreier Personen
a group three.GEN persons

?Eine Gesellschaft vierer Personen
a group two.GEN persons

*Eine Gesellschaft fiinfer Personen
a group two.GEN persons

*Eine Gesellschaft sechser Personen
a group six.GEN persons

..« CIC.



German

Eine Gesellschaft zweier Personen
a group two.GEN persons

Eine Gesellschaft dreier Personen
a group three.GEN persons

?Eine Gesellschaft vierer Personen
a group two.GEN persons

*Eine Gesellschaft fiinfer Personen
a group two.GEN persons

*Eine Gesellschaft sechser Personen
a group six.GEN persons

..« CIC.

NUM + -er """ paucal



A paucal construction in Dutch

wij tweetjes (Heeroma 1948:247)
wij drietjes
wij viertjes
*wij vijfies
*Wwij zesjes
*wi) zeventjes

o e O
N ANV KA W

we NUM.dim
'we four cosily together'



Another paucal construction in Dutch

a. alle twee de/*a boeken
all two (the) books

b. alle drie de/*@ boeken
all three (the) books

C. alle vier de/?@ boeken
all four (the) books

d. alle vijf de/o boeken
all five (the) books

e. alle twintig *de/e boeken
all twenty (the) books
'all NUM (the) books'

beide ouders — alle beide ouders — allebei de ouders
both parents all both parents alboth the parents



Dutch

all NUM the/o books GJP | trochee
'all three (the) books'
2. alle bei de/*@ boeken +/- | +
2. alle twee de/*a boeken +/- | +
3 alle drie de/*o boeken +/- | +
4. alle vier de/?¢ boeken +l |
S: alle vijf de/o boeken +E |
6. alle zes de/@ boeken TEE |
7. alle zeven *de/o boeken -+ | -
8 alle acht *de/g boeken -+ |+
9. alle negen *de/a boeken -+ -
10. alle tien de/og boeken e | o
11. alle elf de/o boeken T | &
12 alle twaalf de/o boeken i+ |+
13. alle dertien ??de/o boeken MM+ -
20. alle twintig ??de/o boeken M4+ | -
21, alle eenentwintig *de/o boeken -+ | -
30. alle dertig *de/a boeken -+ | -
100. | alle honderd *de/o boeken -+ | -
1000. | alle duizend *de/o boeken -+ | -
105. | alle miljoen *de/o boeken -+ |+
1000. | alle [duizend en een] *de/@ nachten | -/+ | +




Dutch

all NUM the/e books GJP | trochee
'all three (the) books'
2. alle bei de/*a boeken +/- |+
2. alle twee de/*a boeken +/- |+
S alle drie de/*o boeken +/- | +
4. alle vier de/?¢ boeken +? | +
< alle vijf de/@ boeken ++ | +
6. alle zes de/s boeken + |+
7 alle zeven *de/s boeken -+ |-
8 alle acht *de/o boeken -+ |+
9. alle negen *de/@ boeken -+ | -
10. alle tien de/o boeken ++ | +
11. alle elf de/o boeken ++ | +
12 alle twaalf de/o boeken ++ |+
5. alle dertien ??de/o boeken M+ | -
20. alle twintig ??de/o boeken MM+ | -
21. alle eenentwintig *de/o boeken -+ | -
30. alle dertig *de/a boeken -+ | -
100. | alle honderd *de/s boeken -+ |-
1000. | alle duizend *de/s boeken -+ | -
106, | alle miljoen *de/s boeken -1+ |+
1000. | alle [duizend en een] *de/g nachten | -/+ | +

- from 2-4 : -de 1s obligatory present - strong judgments - semantic reason
- from 5-20 : (optionality), but phonological structure seems to play a role

- from 21- 00 : -de is obligatorily absent - strong judgments - semantic reason



Dutch

GJP: alle [tin] de/a boeken
alle [¢'f] de/@ boeken
alle [twa:'f] de/a boeken
IM: alle [tin] de/e@ boeken
alle [elof] *de/o boeken
alle [twalof] *de/e boeken

* -de 1s obligatory with the lower numbers 2-4 (paucal effect)
* -de is possible iff -de can cliticize onto the preceding numeral and
form a syllabic trochee with it.



The (UG) mechanism of paucal

e inflected numerals in the lower domain

* NUM + AGRN > paucal effect
* NUM + D » paucal effect
* NUM + tje > paucal effect

* NUM + X; > paucal effect (Rule P)



Dialect geography
of
the emerging paucal



Meertens Vragenlijst 2021



Meertens Vragenlijst 2021- reponse

. response questionnaire (1334)




pure ¢ and pure de- speakers




speakers

paucal

complement set

. response questionnaire (1334)

T
,

. locations with alternation alle NUM de/e boekencg:’}:;bc,—_ﬂ‘ f:':?? o



Some data within speaker set with variation

alle 2 —boeken | de | o
alle 100 — boeken

de 19| 1| 20
%) 901 | 15 | 916
020 | 16 | 936

speakers with 2-100 paucal contrast: 96%.



Some data within speaker set with variation

alle2 | de | o
alle 20
de 50, 0| 59
7, 861 | 16 | 877
920 | 16 | 936

speakers with 2-20 paucal contrast: 92% of speakers.



2<—>NUM anti-correlation data

2<>x paucal contrast

X %
100 96
20 92
5 30

4 10

3 7

2 0



Paucal effect — 2-NUM anticorrelation
¢+ 2-NUM anti—corr

Levenberg-Marquardt fit to
T A" exp(x-x0)/t0) + const

(—

0.6

Iterations: 10

Chisquared =  1.1957e-2

Parameters: Standard deviations:
A = -1.0336 ©Q0A =  6.7340e-2
X0 = 2.0000

t0 = 8.0247 A0 = 1.9079
const= 0.9871 Aconst =  5.7840e-2
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Hunch

There 1s reason to believe that there 1s a paucality effect in
the Dutch al/le NUM de/a NOUN construction, but a better
understanding of when, where, how, and why it emerges

1s welcome.



Method: 2<-NUM paucal etffect

In order to exclude a possible categorial effect (honderd
‘100’1s a noun), we study the paucal effect
geographically, using the contrast between the two
numerals twee ‘2’ and twintig ‘20°, and not use honderd,
which 1s (also) a noun.



Four Types of speakers in our survey

» Systematic de-speakers: always de with 2,3,4,5,20,100
» Systematic o-speakers: always o with 2,3,4,5,20,100

» Paucal speakers (220 anti-correlation)

» Random speakers



Directionality

Total set, entire area, N=1333

alle2 | de | o
alle 20
de 99 51 104
%, 861 | 368 | 1229
960 | 373 | 1333

65% paucal speakers



Directionality

Total set, entire area (women) Total set, entire area (men)

alle2 | de | o alle2 | de | o
alle 20 alle 20
de 50 2| 52 de 49 3| 52
0 531 | 165 | 696 %) 326 | 201 | 527
581 | 167 | 748 375 1204 | 579
71% paucals 56% paucals

If we assume that women are ahead (be it by prestige
Labov 2001 or by constructing social identity (Eckert
1989), the percentages point to an emergence of a
paucal system, not a decline.



Dialect Geography

Friesland: total 49

(In the complete set)

alle2 | de | o
alle 20
de 0| 1] 1
7, 13 | 35 | 48
13 | 36 | 49

27% paucals speakers

Zeeland: 18
alle2 | de | @
alle 20
de 1/0] 1
9 14 |3 |17
15| 3| 18

78% paucal speakers




Dialect Geography

province paucals | @-speakers | de-speakers | inverted speakers
in % in % in % in #
Zeeland 78 15 5 0
Utrecht 76 21 2 1
NBrabant 75 18 6 2
SHolland 72 16 11 0
NHolland 69 26 5 0
Gelderland 65 28 5 1
Limburg (NL+BE) 62 19 19 0
Overijssel 61 36 4 0
Flanders 58 15 26 0
Groningen 45 D5 0 0
Antwerp + Brabant 37 40 22 0
Drenthe 30 70 0 0
Friesland 27 71 0 1




Percentage of systematic de speakers
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North-East
(Fr+Gr+Dr)

Fr+Gr+D:126

alle2 | de | o
alle 20
de 0 1 |
7, 44 | 81 | 125
126

Paucal effect in 35% of the speakers.



North-East
(Fr+Gr+Dr — o speakers)

Fr+Gr+D:126 minus people without effect (80) =46

alle2 | de | o
alle 20
de 01| 1
7, 44 | 1 | 45
46

This 1s a paucal effect in 95% of the speakers.



North-East
(Fr+Gr+Dr — pure o speakers)

Fr+Gr+D:126 minus people without effect (80) =46
alle2 | de | o

alle 20
de 0[1] 1
o 441 1] 45

46
This is a paucal effect in 95% of the speakers.

 This is one of the purest paucal dialects (p-value = 0.04).
* The 81 people without de at all show a substrate eftect of
Friso-Saxon in their Dutch. They are the native speakers
of Frisian + Low Saxon + people from the Frisian city
dialects.



Overall situation in the Netherlands

Bricolage of two grammars of Dutch into a paucal system

alle 2 | de 0
alle 100
de “Southern” ><
de-speakers
%) paucal | “Northern”
de/g-speakers | o-speakers




By what mechanism?

Bricolage of two grammars of Dutch into a paucal system

alle 2 | de %]
alle 100
de “Southern”
de-speakers
) paucal | “Northern”
de/o-speakers | @-speakers
(Questions:

Why is there no random distribution?:
Why do they fill one of the two oft-diagonal cell and not the other?

What is the mechanism? The grammar must be active.



Cross-linguistic Pattern

NUM + AGRN /D — paucal reading  (Rule P)



Cross-linguistic Pattern

NUM + AGRN /D — paucal reading  (Rule P)

al + de NUM de N 1s original in both North + South
| 1 |

alle




Cross-linguistic Pattern

NUM + AGRN /D — paucal reading  (Rule P)

al + de NUM de N 1s original in North+South
| 1 |

alle

e In the de-chain, the lower de undergoes chain reduction
unless 1t phonologically cliticizes to NUM. This
happens 1in Flemish, which is rich 1n clitics. It does not
have semantic consequences, only phonological.



Cross-linguistic Pattern

NUM + AGRN /D — paucal reading  (Rule P)

al + de NUM de N 1s original in North+South
| 1 |

alle

* In the North, without an extended system of clitics, chain
reduction proceeds straightforwardly: alle drie o boeken



Cross-linguistic Pattern

NUM + AGRN /D — paucal reading  (Rule P)

al + de NUM de N 1s original in North+South
1 |

* Northern speakers without a clitic system, who are
confronted with this Southern speech, reanalyze NUM-de
units as a morpho-syntactic merger. This triggers Rule P
with the semantic paucal effect.



Conclusions

* Dutch displays paucal effect in alle NUM de/o boeken

* This system 1s emerging

* [t emerges because of language contact between
Northern and Southern speakers

* The North had originally alle NUM boeken

* The South had originally alle NUM de boeken

* Phonological properties distinguish the two systems
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Ordering to paucal speakers

(Total set)
area percentage system. @ | system. de speakers | random speakers | N
2-20 speakers
paucal speakers
of total
Ze 78% 0% 11% 11% 18
U T7% 20% 0% 3% 129
NB 76% 18% 4% 2% 133
NH+ZH 69% 22% 2% 7% 480
GLD 66% 28% 1% 5% 163
LB 64% 17% 10% 9% 132
Ov 61% 36% 2% 2% 56
Belgie 47% 33% 18% 2% =
Fr+Gr+Dr 35% 63% 0 2% 126




Ordering to systematic o speakers

(Total set)
area percentage system. @ | system. de speakers | random speakers | N
2-20 speakers
paucal speakers
of total
Fr+Gr+Dr 35% 63% 0 2% 126
Ov 61% 36% 2% 2% 56
Belgie 47% 33% 18% 2% 55
GLD 66% 28% 1% 5% 163
NH+ZH 69% 22% 2% 7% 480
U 77% 20% 0% 3% 129
NB 76% 18% 4% 2% 133
LB 64% 17% 10% 9% 132
Ze 78% 0% 11% 11% 18




Ordering to systematic de speakers

(Total set)
area percentage system. @ | system. de speakers | random speakers | N
2-20 speakers
paucal speakers
of total
Belgie 47% 33% 18% 2% 55
Ze 78% 0% 11% 11% 18
LB 64% 17% 10% 9% 132
NB 76% 18% 4% 2% 133
NH+ZH 69% 22% 2% 7% 480
Ov 61% 36% 2% 2% 56
GLD 66% 28% 1% 5% 163
U 77% 20% 0% 3% 129
Fr+Gr+Dr 35% 63% 0 2% 126




Random speakers

area percentage system. @ | system. de speakers | random speakers | N
2-20 speakers
paucal speakers
of total
Ze 78% 0% 11% 11% 18
LB 64% 17% 10% 9% 132
NH+ZH 69% 22% 2% 7% 480
GLD 66% 28% 1% 5% 163
U 77% 20% 0% 3% 129
NB 76% 18% 4% 2% 133
Ov 61% 36% 2% 2% 56
Belgie 47% 33% 18% 2% 55
Fr+Gr+Dr 35% 63% 0 2% 126




