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Two func ons

Two func ons of numerals
Bul nck (2005), Rothstein (2013, 2017)

É abstract coun ng⇒ reference to a number concept

(1) a. Ten divided by five equals two.
b. Five is a Fibonacci number.

É object coun ng⇒ quan fica on over en es

(2) a. five cats
b. the five girls
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The main claim

Ques on
É what is the rela onship between object-coun ng and

abstract-coun ng numerals?

Answer
É object-coun ng numerals both syntac cally and seman cally

contain abstract-coun ng numerals
Data
É we look at morphological rela ons between the two types of

numerals
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Dis nguishing the two func ons

Abstract number concepts
Rothstein (2013, 2017)

É dis nct proper es than plurali es of individuals

(3) a. Five is prime.
b. Five is odd.
c. Five is a Fibonacci number.

(4) a. #Five things are prime.
b. #Five things are odd.
c. #Five things are a Fibonacci number.
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Dis nguishing the two func ons

Abstract number concepts
Rothstein (2013, 2017)

É compa bility with mathema cal contexts

(5) a. Five mes two equals ten.
b. Five is smaller than six.
c. Johnny can count up to five.

(6) a. #Five things mes two things equals ten things.
b. #Five things are smaller than six things.
c. #Johnny can count up to five things.
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Dis nguishing the two func ons

Modifica on by numeral modifiers
cf. Corbe (1978), Babby (1987), Nouwen (2010)

É only object-coun ng numerals allow for modifica on

(7) a. More than five ci es were destroyed.
b. At least five children got sick.
c. All five cats who live in the barn are crazy.

(8) a. #More than five is a Fibonacci number.
b. #At least five mes two equals ten.
c. #All five is odd.
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Morphological marking pa erns

Meaning/form correspondences
cf. Greenberg (1978), Hurford (1998, 2001)

É languages mark the dis nc on in various ways

A A A

A+B A+B A+B
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Syncre sm

Syncre sm: object coun ng = abstract coun ng
cf. Kri a (1995)

É both func ons expressed by the same formal exponent

(9) a. five cats
b. Ten divided by five equals two.

(10) a. pět
five

koček
cats

‘five cats’
b. Dva

two
plus
plus

pět
five

je
is
sedm.
seven

‘Two plus five is seven.’ Czech
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Stacking

Stacking: object coun ng > abstract coun ng
cf. Hundius & Kölver (1983), Barz & Diller (1985), Klamer et al. (2014)

É a ested in many classifier languages but also in Yoruba

(11) a. *go-no
five-

ringo
apple

b. go-ko-no
five- -

ringo
apple

‘five apples’ Japanese

(12) a. juu
ten

waru
divide.by

go-wa
five-

ni-da.
two-

‘Ten divided by five is two.’ Japanese
b. #juu-ko

ten-
waru
divide.by

go-ko-wa
five- -

ni-ko-da.
two- -
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Supple on

Supple vism: object coun ng ̸= abstract coun ng
cf. Greenberg (1978), A. Borg (1974), A. J. Borg (1987), Hurford (1998, 2001)

É morphologically independent forms for 2 in Maltese

(13) a. *tnejn
two

nisa
women

b. żewġ
two

nisa
women

‘two women’ Maltese

(14) a. Tnejn
two

u
and

tnejn
two

jagèmlu
they-make

erbgèa.
four

‘Two and two make four.’ Maltese

b. *Żewġ
two

u
and

żewġ
two

jagèmlu
they-make

erbgèa.
four
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‘two women’ Maltese

(14) a. Tnejn
two

u
and

tnejn
two

jagèmlu
they-make

erbgèa.
four

‘Two and two make four.’ Maltese

b. *Żewġ
two
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and
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two

jagèmlu
they-make
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four
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Syncre sm
Numerals in Shuhi (Qiangic)
Qi & He (2019)

(15) a. rɔ?35
horse

ʥi33-ko35
one-

‘one horse’ Shuhi (Qiangic)
b. nɯ55ɡu31

cloth
ʥi33-ly55
one-

‘one cloth’
c. lɑ33re55

towel
ʥi33-ƫshu55
one-

‘one towel’

(16) ʥi33-ko35-re33
one- -

ʥi33-ko35-ɦo∼33
one- -

me33-ba33-le55
-add-

ȵe33-ko35
two-

le33-ʑi?33-ʥo∼33.
-become-

‘One plus one is two.’ Shuhi (Qiangic)

14 / 43
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Stacking
Numerals 1–5 in Vera’a (Vanuatu)
Schnell (2011)

1 vō-wal vag-wal
2 vō-ruō vag-ruō
3 vō-’ōl vag-’ōl
4 vō-ve’ vag-ve’

(17) vēvē-gi
mother-3

ne lukun
count

ēn naw,
wave

din
reach

ēn vō-’ōl. . .
-three

‘Then his mother counted the waves reaching (the number)
three. . . ’ Vera’a (Vanuatu)

(18) ēn woqe’enge
tree

ne vō-ru
-two

‘two trees’ Vera’a (Vanuatu)

15 / 43
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Supple on

Abkhaz (Northwest Caucasian)
Hewi (1979, 2010), Chirikba (2003)

É suffix -ba⇒ abstract coun ng
É suffix -j°@́(k’)⇒ numerals coun ng humans
É twist: -ba also on numerals used to count non-human objects

4 pš’-ba pš’-j°@ ́(k’)
5 x°-ba x°-j°@ ́(k’)
6 f-ba f-j°@ ́(k’)
7 b@ž’-ba b@ž’-j°@ ́(k’)
8 aa-ba aa-j°@́(k’)
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Summary

English 5 five five
Japanese 5 go go-ko
Maltese 2 tnejn żewġ

Shuhi 5 ȵe33-ko35 ȵe33-ko35
Vera’a 2 vō-ruō ne-vō-ruō
Abkhaz 5 x°-ba x°-j°@ ́(k’)
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Introduc on

Simplex numerals

Complex numerals

Structures

Spellout
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Universal seman c features

Key intui on concerning numerals
É numerals are at their core scalar en es

É each numeral⇒ interval on the number scale
É non-arbitrary star ng point⇒ 0

Mo va on
Corver & Zwarts (2006), Nouwen (2008, 2016); Seuren (1984), Kennedy (2001)

É research on spa al/direc onal numeral modifiers

(19) a. above five
b. between five and eight

É interval-based seman cs of degree

(20) a. Anne is taller than everybody else is.
b. Anne has more cats than everybody else.

19 / 43
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Universal seman c features

Standard approach to classifiers
e.g., Borer (2005), Chierchia (1998, 2010), Rothstein (2010), Li (2011), Scontras (2013)

É mass-like seman cs of nouns in classifier languages
É classifiers compensate seman c deficits of nouns

Alterna ve view
Kri a (1995), Bale & Coon (2014), Sudo (2016)

É different seman cs of numerals in classifier languages
É classifiers compensate seman c deficits of numerals

Coun ng via measure func ons
Kri a (1989)

É natural unit/object unit opera on
É #(P) maps a plurality to a number of individuals
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Universal seman c features

Three seman c primi ves
É closed interval⇒ set of numbers

(21) a. ⟦S m⟧〈n,t〉 = λnn[0≤ n≤m]
b. ⟦S 5⟧ = [0, 5]

É maximiza on operator⇒ name of a number concept

(22) a. ⟦N ⟧〈〈n,t〉,n〉 = λP〈n,t〉[ (P)]
b. ⟦N ⟧(⟦S 5⟧) = 5

É classifier seman cs⇒ shi to a predicate modifier

(23) a. ⟦C ⟧〈n,〈〈e,t〉,〈e,t〉〉〉 = λnnλP〈e,t〉λxe[*P(x)∧ #(P)(x) = n]
b. ⟦C ⟧(⟦N ⟧(⟦S 5⟧)) = λP〈e,t〉λxe[*P(x)∧ #(P)(x) = 5]
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Universal seman c features

Structures
É abstract-coun ng numerals

(24) N Pn
5

N 〈〈n,t〉,n〉
λP〈n,t〉[ (P)]

S 5〈n,t〉
λnn[0≤ n≤ 5]

22 / 43
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Conclusion

Ques on
É what is the rela onship between object-coun ng and

abstract-coun ng numerals?

Answer
É object-coun ng numerals both syntac cally and seman cally

contain abstract-coun ng numerals!
Proposal
É universal underlying structure: [ C [ N S ] ]
É lexical items pronounce structures built out of seman c atoms

Typology
É varia on in the complexity of numerals reduces to lexical items
É the crucial factor is how many meaning components each

morpheme pronounces
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É lexical items pronounce structures built out of seman c atoms

Typology
É varia on in the complexity of numerals reduces to lexical items
É the crucial factor is how many meaning components each

morpheme pronounces

36 / 43



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Conclusion

Ques on
É what is the rela onship between object-coun ng and

abstract-coun ng numerals?
Answer
É object-coun ng numerals both syntac cally and seman cally

contain abstract-coun ng numerals!
Proposal
É universal underlying structure: [ C [ N S ] ]
É lexical items pronounce structures built out of seman c atoms

Typology
É varia on in the complexity of numerals reduces to lexical items

É the crucial factor is how many meaning components each
morpheme pronounces

36 / 43



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Conclusion

Ques on
É what is the rela onship between object-coun ng and

abstract-coun ng numerals?
Answer
É object-coun ng numerals both syntac cally and seman cally

contain abstract-coun ng numerals!
Proposal
É universal underlying structure: [ C [ N S ] ]
É lexical items pronounce structures built out of seman c atoms

Typology
É varia on in the complexity of numerals reduces to lexical items
É the crucial factor is how many meaning components each

morpheme pronounces

36 / 43



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Thanks to

Informants and consultants
É Mary Chimaobi Amaechi, Alan Bale, Albert J. Borg, Lisa Bylinina,

Viacheslav Chirikba, Jessica Coon, Flóra Lili Doná , Maia
Duguine, Abdelkader Fassi Fehri, Andreas Haida, Nina Haslinger,
Dominika Kuruncziová, Chang Liu, Catriona Malau, Roumyana
Pancheva, Marina Pantcheva, Pi ayawat Pi ayaporn, Dolf Rami,
Bridget Schvarcz, Yasu Sudo, Peter Su on, Tue Trinh, Kazuko
Yatsushiro

37 / 43



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

References I
Babby, L. H. (1987). Case, prequan fiers, and discon nuous agreement in Russian. Natural

Language & Linguis c Theory 5(1), 91–138.
Bale, A. and J. Coon (2014). Classifiers are for numerals, not for nouns: Consequences for the

mass/count dis nc on. Linguis c Inquiry 45(4), 695–707.
Barz, R. K. and A. V. Diller (1985). Classifiers and standardiza on: Some South and South-East

Asian comparisons. In D. Bradley (Ed.), Papers in South-East Asian Linguis cs No. 9:
Language Policy, Language Planning and Sociolinguis cs in South-East Asia, pp. 155–184.
Canberra: Australian Na onal University.

Baunaz, L. and E. Lander (2018). Nanosyntax: The Basics. In L. Baunaz, K. De Clercq,
L. Haegeman, and E. Lander (Eds.), Exploring Nanosyntax, pp. 3–56. Oxford: Oxford
University Press.

Borer, H. (2005). Structuring Sense I: In Name Only. Oxford: Oxford University Press.
Borg, A. (1974). Maltese numerals. Zeitschri der Deutschen Morgenländischen

Gesellscha 124(2), 291–305.
Borg, A. J. (1987). To be or not to be a copula in Maltese? Journal of Maltese Linguis cs 17(18),

54–71.
Bul nck, B. (2005). Numerous Meanings: The Meaning of English Cardinals and the Legacy of

Paul Grice. Amsterdam: Elsevier.
Caha, P. (2009). The Nanosyntax of Case. Ph. D. thesis, University of Tromsø.

38 / 43



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

References II
Caha, P., K. De Clercq, and G. Vanden Wyngaerd (2019). The fine structure of the compara ve.

Studia Linguis ca 73(3), 470–521.
Chierchia, G. (1998). Plurality of mass nouns and the no on of ‘seman c parameter’. In

S. Rothstein (Ed.), Events and Grammar, pp. 53–103. Dordrecht: Kluwer.
Chierchia, G. (2010). Mass nouns, vagueness and seman c varia on. Synthese 174(1), 99–149.
Chirikba, V. A. (2003). Abkhaz. Muenchen: LINCOM.
Corbe , G. G. (1978). Universals in the syntax of cardinal numerals. Lingua 46(4), 355–368.
Corver, N. and J. Zwarts (2006). Preposi onal numerals. Lingua 116(6), 811–836.
Greenberg, J. H. (1978). Generaliza ons about numeral systems. In J. H. Greenberg (Ed.),

Universals of Human Language, Volume 3, pp. 249–295. Stanford, CA: Stanford University
Press.

Hewi , G. (1979). Abkhaz. Amsterdam: North-Holland.
Hewi , G. (2010). Abkhaz: A Comprehensive Self-Tutor. Muenchen: LINCOM.
Hundius, H. and U. Kölver (1983). Syntax and seman cs of numeral classifiers in Thai. Studies

in Language 7, 165–214.
Hurford, J. R. (1998). The interac on between numerals and nouns. In F. Plank (Ed.), Noun

Phrase Structure in the Languages of Europe, pp. 561–620. Berlin: Mouton de Gruyter.
Hurford, J. R. (2001). Languages treat 1-4 specially. Mind & Language 16(1), 69–75.

39 / 43



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

References III
Kennedy, C. (2001). Polar opposi on and the ontology of ‘degrees’. Linguis cs and

Philosophy 24(1), 33–70.
Kiparsky, P. (1973). ‘Elsewhere’ in phonology. In S. Anderson and P. Kiparsky (Eds.), A Festschri

for Morris Halle, pp. 93–106. New York: Holt, Rinehart & Winston.
Klamer, M., A. Schapper, G. Corbe , G. Holton, F. Kratochvíl, and L. C. Robinson (2014). Numeral

words and arithme c opera ons in the Alor-Pantar languages. In M. Klamer (Ed.), The
Alor-Pantar Languages: History and Typology, pp. 337–373. Berlin: Language Science Press.

Kri a, M. (1989). Nominal reference, temporal cons tu on and quan fica on in event
seman cs. In R. Bartsch, J. van Benthem, and P. von Emde Boas (Eds.), Seman cs and
Contextual Expression, pp. 75–115. Dordrecht: Foris Publica ons.

Kri a, M. (1995). Common nouns: A contras ve analysis of Chinese and English. In G. N.
Carlson and F. J. Pelle er (Eds.), The Generic Book, pp. 398–411. Chicago: University of
Chicago Press.

Li, X. (2011). On the Seman cs of Classifiers in Chinese. Ph. D. thesis, Bar-Ilan University, Ramat
Gan.

Nouwen, R. (2008). Direc onality in numeral quan fiers: The case of ‘up to’. In T. Friedman
and S. Ito (Eds.), Proceedgins from Seman cs and Linguis c Theory 18, pp. 569–582. Ithaca:
CLC Publica ons.

Nouwen, R. (2010). Two kinds of modified numerals. Seman cs and Pragma cs 3, 1–41.

40 / 43



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

References IV
Nouwen, R. (2016). Making sense of the spa al metaphor for number in natural language.

Unpublished manuscript. Available online on LingBuzz.
Qi, J. and C. He (2019). The morphosyntax of numerals ʥi33/ʥĩ35 ‘one’ in Shuhi and

implica ons for the seman cs of numerals. Lingua 225, 63–80.
Rothstein, S. (2010). Coun ng and the mass/count dis nc on. Journal of Seman cs 27(3),

343–397.
Rothstein, S. (2013). A Fregean seman cs for number words. In M. Aloni, M. Franke, and

F. Roelofsen (Eds.), Proceedings of the 19th Amsterdam Colloquium, pp. 179–186.
Amsterdam: ILLC.

Rothstein, S. (2017). Seman cs for Coun ng and Measuring. Cambridge: Cambridge University
Press.

Schnell, S. (2011). A Grammar of Vera’a, an Oceanic Language of North Vanuatu. Kiel: Kiel
University.

Scontras, G. (2013). Accoun ng for coun ng: A unified seman cs for measure terms and
classifiers. In T. Snider (Ed.), Proceedings of Seman cs and Linguis c Theory 23, pp.
549–569. Ithaca, NY: CLC Publica ons.

Seuren, P. A. (1984). The compara ve revisited. Journal of Seman cs 3(1), 109–141.
Starke, M. (2009). Nanosyntax: A short primer to a new approach to language. Nordlyd 36(1),

1–6.

41 / 43



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

References V
Starke, M. (2018). Complex le branches, spellout, and prefixes. In L. Baunaz, K. De Clercq,

L. Haegeman, and E. Lander (Eds.), Exploring Nanosyntax, pp. 239–249. Oxford: Oxford
University Press.

Sudo, Y. (2016). The seman c role of classifiers in Japanese. Bal c Interna onal Yearbook of
Cogni on, Logic and Communica on 11(1), 1–15.

42 / 43



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Marcin Wągielab & Pavel Cahaa
aMasaryk University in Brno, bUniversity of Warsaw
marcin.wagiel@phil.muni.cz, pavel.caha@phil.muni.cz

Thanks!

43 / 43


	Introduction
	Simplex numerals
	Complex numerals
	Structures
	Spellout
	References

