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Two funcƟons

Two funcƟons of numerals
BulƟnck (2005), Rothstein (2013, 2017)

É abstract counƟng⇒ reference to a number concept

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

É object counƟng⇒ quanƟficaƟon over enƟƟes

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

QuesƟon
É what is the relaƟonship between object-counƟng and

abstract-counƟng numerals?

Answer
É object-counƟng numerals both syntacƟcally and semanƟcally

contain abstract-counƟng numerals
Data
É we look at morphological relaƟons between the two types of

numerals
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DisƟnguishing the two funcƟons

Abstract number concepts
Rothstein (2013, 2017)

É disƟnct properƟes than pluraliƟes 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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DisƟnguishing the two funcƟons

Abstract number concepts
Rothstein (2013, 2017)

É compaƟbility with mathemaƟcal contexts

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

(6) a. #Five things Ɵmes 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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DisƟnguishing the two funcƟons

ModificaƟon by numeral modifiers
cf. CorbeƩ (1978), Babby (1987), Nouwen (2010)

É only object-counƟng numerals allow for modificaƟon

(7) a. More than five ciƟes 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 Ɵmes two equals ten.
c. #All five is odd.
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Morphological marking paƩerns

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

É languages mark the disƟncƟon in various ways

Ý®ÃÖ½�ø
��ÝãÙ��ã A A A
Ê�¹��ã

�ÊÃÖ½�ø
��ÝãÙ��ã A+B A+B A+B
Ê�¹��ã
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SyncreƟsm

SyncreƟsm: object counƟng = abstract counƟng
cf. KriŅa (1995)

É both funcƟons 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 counƟng > abstract counƟng
cf. Hundius & Kölver (1983), Barz & Diller (1985), Klamer et al. (2014)

É aƩested in many classifier languages but also in Yoruba

(11) a. *go-no
five-¦�Ä

ringo
apple

b. go-ko-no
five-�½-¦�Ä

ringo
apple

‘five apples’ Japanese

(12) a. juu
ten

waru
divide.by

go-wa
five-ãÊÖ

ni-da.
two-�ÊÖ

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

ten-�½
waru
divide.by

go-ko-wa
five-�½-ãÊÖ

ni-ko-da.
two-�½-�ÊÖ
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cf. Hundius & Kölver (1983), Barz & Diller (1985), Klamer et al. (2014)

É aƩested in many classifier languages but also in Yoruba

(11) a. *go-no
five-¦�Ä
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apple
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five-�½-¦�Ä

ringo
apple

‘five apples’ Japanese

(12) a. juu
ten

waru
divide.by

go-wa
five-ãÊÖ

ni-da.
two-�ÊÖ

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

ten-�½
waru
divide.by

go-ko-wa
five-�½-ãÊÖ

ni-ko-da.
two-�½-�ÊÖ

11 / 43



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

SuppleƟon

SuppleƟvism: object counƟng ̸= abstract counƟng
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

12 / 43
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IntroducƟon

Simplex numerals

Complex numerals

Structures

Spellout
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SyncreƟsm
Numerals in Shuhi (Qiangic)
Qi & He (2019)

(15) a. rɔ?35
horse

ʥi33-ko35
one-�½

‘one horse’ Shuhi (Qiangic)
b. nɯ55ɡu31

cloth
ʥi33-ly55
one-�½

‘one cloth’
c. lɑ33re55

towel
ʥi33-ƫshu55
one-�½

‘one towel’

(16) ʥi33-ko35-re33
one-�½-��½

ʥi33-ko35-ɦo∼33
one-�½-½Ê�

me33-ba33-le55
�®Ù-add-�çø

ȵe33-ko35
two-�½

le33-ʑi?33-ʥo∼33.
�®Ù-become-�çÙ
‘One plus one is two.’ Shuhi (Qiangic)

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

ÄçÃ��Ù ��Ù�®Ä�½ Ãç½ã®Ö½®��ã®ò�

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

(17) vēvē-gi
mother-3Ý¦

ne
ã�Ã

lukun
count

ēn
�Ùã

naw,
wave

din
reach

ēn
�Ùã

vō-’ōl. . .
Ä�Ù-three

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

(18) ēn
�Ùã

woqe’enge
tree

ne
½®¦

vō-ru
Ä�Ù-two

‘two trees’ Vera’a (Vanuatu)

15 / 43
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SuppleƟon

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

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

ÄçÃ��Ù ��ÝãÙ��ã Ê�¹��ã

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’)

16 / 43
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Summary

ãùÖ� ½�Ä¦ç�¦� ÄçÃ��Ù ��ÝãÙ��ã Ê�¹��ã

ÝùÄ�Ù�ã®ÝÃ English 5 five five
Ý®ÃÖ½�ø Ýã��»®Ä¦ Japanese 5 go go-ko

ÝçÖÖ½�ã®ÊÄ Maltese 2 tnejn żewġ

ÝùÄ�Ù�ã®ÝÃ Shuhi 5 ȵe33-ko35 ȵe33-ko35
�ÊÃÖ½�ø Ýã��»®Ä¦ Vera’a 2 vō-ruō ne-vō-ruō

ÝçÖÖ½�ã®ÊÄ Abkhaz 5 x°-ba x°-j°@ ́(k’)

17 / 43



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Summary

ãùÖ� ½�Ä¦ç�¦� ÄçÃ��Ù ��ÝãÙ��ã Ê�¹��ã

ÝùÄ�Ù�ã®ÝÃ English 5 five five
Ý®ÃÖ½�ø Ýã��»®Ä¦ Japanese 5 go go-ko

ÝçÖÖ½�ã®ÊÄ Maltese 2 tnejn żewġ

ÝùÄ�Ù�ã®ÝÃ Shuhi 5 ȵe33-ko35 ȵe33-ko35
�ÊÃÖ½�ø Ýã��»®Ä¦ Vera’a 2 vō-ruō ne-vō-ruō

ÝçÖÖ½�ã®ÊÄ Abkhaz 5 x°-ba x°-j°@ ́(k’)

17 / 43



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

IntroducƟon

Simplex numerals

Complex numerals

Structures

Spellout
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Universal semanƟc features

Key intuiƟon concerning numerals
É numerals are at their core scalar enƟƟes

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

MoƟvaƟon
Corver & Zwarts (2006), Nouwen (2008, 2016); Seuren (1984), Kennedy (2001)

É research on spaƟal/direcƟonal numeral modifiers

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

É interval-based semanƟcs 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 semanƟc features

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

É mass-like semanƟcs of nouns in classifier languages
É classifiers compensate semanƟc deficits of nouns

AlternaƟve view
KriŅa (1995), Bale & Coon (2014), Sudo (2016)

É different semanƟcs of numerals in classifier languages
É classifiers compensate semanƟc deficits of numerals

CounƟng via measure funcƟons
KriŅa (1989)

É natural unit/object unit operaƟon
É #(P) maps a plurality to a number of individuals
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É different semanƟcs of numerals in classifier languages
É classifiers compensate semanƟc deficits of numerals

CounƟng via measure funcƟons
KriŅa (1989)

É natural unit/object unit operaƟon
É #(P) maps a plurality to a number of individuals
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Three semanƟc primiƟves
É closed interval⇒ set of numbers

(21) a. ⟦S��½�m⟧〈n,t〉 = λnn[0≤ n≤m]
b. ⟦S��½�5⟧ = [0, 5]

É maximizaƟon operator⇒ name of a number concept
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É classifier semanƟcs⇒ shiŌ to a predicate modifier
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b. ⟦C½⟧(⟦NçÃ⟧(⟦S��½�5⟧)) = λP〈e,t〉λxe[*P(x)∧ #(P)(x) = 5]
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Universal semanƟc features

Structures
É abstract-counƟng numerals

(24) NçÃPn
5

NçÃ〈〈n,t〉,n〉
λP〈n,t〉[Ã�ø(P)]

S��½�5〈n,t〉
λnn[0≤ n≤ 5]
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Universal semanƟc features

Structures
É object-counƟng numerals

(25) C½P〈〈e,t〉,〈e,t〉〉
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IntroducƟon

Simplex numerals

Complex numerals

Structures

Spellout
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Nanosyntax

Nanosyntax
Starke (2009, 2018), Caha (2009), Baunaz & Lander (2018), Caha et al. (2019)

É realizaƟonal model of morphology

É maps structures to their pronunciaƟon using lexical entries
É phrasal spellout
É cyclic
É spellout driven movement
É deriving different lexicalizaƟons⇒ account for the typology
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Simplex numerals: SyncreƟsm

��ÝãÙ��ã Ê�¹��ã
S��½� NçÃ S��½� NçÃ C½

five ENG 5 five
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Simplex numerals: SyncreƟsm

(26) C½P

C½ NçÃP

NçÃ S��½�5

...

⇔ /five/
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Simplex numerals: SyncreƟsm

(26) C½P

C½ NçÃP

NçÃ S��½�5

...

⇔ /five/

(27) T«� SçÖ�ÙÝ�ã PÙ®Ä�®Ö½� (Starke 2009):
A lexically stored tree L matches a syntacƟc node S iff L contains
the syntacƟc tree dominated by S as a subtree.
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(28)

��ÝãÙ��ã Ê�¹��ã
S��½� NçÃ S��½� NçÃ C½

five ENG 5 five
tnejn MLT 2 żewġ
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(29) NçÃP

NçÃ S��½�2

...

⇔ /tnejn/

(30) C½P

C½ NçÃP

NçÃ S��½�2
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⇔ /żewġ/
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...

(31) T«� E½Ý�ó«�Ù� CÊÄ�®ã®ÊÄ (Kiparsky 1973):
When mulƟple items match, chose the more specific one (it has
fewer superfluous features). 29 / 43
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NçÃ S��½�2

...

⇔ /tnejn/

(30) C½P

C½ NçÃP

NçÃ S��½�2

...

⇔ /żewġ/

C½P

C½ NçÃP

NçÃ S��½�2

...

≫ /tnejn/

(31) T«� E½Ý�ó«�Ù� CÊÄ�®ã®ÊÄ (Kiparsky 1973):
When mulƟple items match, chose the more specific one (it has
fewer superfluous features).
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Simplex numerals: SuppleƟon

(29) NçÃP

NçÃ S��½�2

...

⇔ /tnejn/

(30)
*C½P*

*C½* *NçÃP*

*NçÃ* *S��½�2*

...

⇔ /żewġ/

*C½P*

*C½* *NçÃP*
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...

≫ /żewġ/

(31)

��ÝãÙ��ã Ê�¹��ã
S��½� NçÃ S��½� NçÃ C½

five ENG 5 five
tnejn MLT 2 żewġ
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Simplex numerals: Stacking

(32)

��ÝãÙ��ã Ê�¹��ã
S��½� NçÃ S��½� NçÃ C½

five ENG 5 five
tnejn MLT 2 żewġ
go JPN 5 go ko
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Simplex numerals: Stacking

(33) NçÃP

NçÃ S��½�5

...

⇔ /go/

(34) C½P

C½

⇔ /ko/

(35) Merge F and
a. Spell out FP
b. If (a) fails, move the complement of F, and retry (a)
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a. Spell out FP
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(33)
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...

⇔ /go/
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C½
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a. Spell out FP
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Simplex numerals: Stacking

(33) NçÃP
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...

⇔ /go/

(34) C½P

C½

⇔ /ko/

NçÃP
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/go/≪

(35) Merge F and
a. Spell out FP
b. If (a) fails, move the complement of F, and retry (a)
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a. Spell out FP
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(33) NçÃP

NçÃ S��½�5
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(34) C½P

C½
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(35)
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five ENG 5 five
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Complex numerals: SyncreƟsm

��ÝãÙ��ã Ê�¹��ã
S��½� NçÃ S��½� NçÃ C½

five ENG 5 five
tnejn MLT 2 żewġ
go JPN 5 go ko

ȵe33 ko35 SHU 1 ȵe33 ko35
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Complex numerals: SyncreƟsm

(36) S��½�1

...

⇔ /ȵe33 /

(37) C½P

C½ NçÃP

NçÃ

⇔ /ko35/

(38) a. Spell out FP
b. If (a) fails, aƩempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
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Complex numerals: SyncreƟsm
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...

⇔ /ȵe33 /
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C½ NçÃP
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(38) a. Spell out FP
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Complex numerals: SyncreƟsm

(36) *S��½�1*

...

⇔ /ȵe33 /

(37) C½P

C½ NçÃP

NçÃ

⇔ /ko35/

*S��½�1*

...

(38) a. Spell out FP
b. If (a) fails, aƩempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
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Complex numerals: SyncreƟsm

(36) *S��½�1*

...

⇔ /ȵe33 /

(37) C½P

C½ NçÃP

NçÃ

⇔ /ko35/

*S��½�1*

...

≫ /ȵe33/

(38) a. Spell out FP
b. If (a) fails, aƩempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
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Complex numerals: SyncreƟsm

(36) S��½�1

...

⇔ /ȵe33 /

(37) C½P

C½ NçÃP

NçÃ

⇔ /ko35/

NçÃP

NçÃ S��½�1

...

≫ /ȵe33/

(38) a. Spell out FP
b. If (a) fails, aƩempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
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Complex numerals: SyncreƟsm

(36) S��½�1

...

⇔ /ȵe33 /

(37) C½P

C½ NçÃP

NçÃ

⇔ /ko35/

!NçÃP!

NçÃ S��½�1

...

≫ /ȵe33/

(38) a. Spell out FP
b. If (a) fails, aƩempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)

33 / 43
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Complex numerals: SyncreƟsm

(36) S��½�1

...

⇔ /ȵe33 /

(37) C½P

C½ NçÃP

NçÃ

⇔ /ko35/

S��½�1

...

NçÃP

NçÃ

/ȵe33/≪

(38) a. Spell out FP
b. If (a) fails, aƩempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
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Complex numerals: SyncreƟsm

(36) S��½�1

...

⇔ /ȵe33 /

(37) C½P

C½ *NçÃP*

*NçÃ*

⇔ /ko35/

S��½�1

...

*NçÃP*

*NçÃ*

/ȵe33/≪

(38) a. Spell out FP
b. If (a) fails, aƩempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
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Complex numerals: SyncreƟsm

(36) S��½�1

...

⇔ /ȵe33 /

(37) C½P

C½ *NçÃP*

*NçÃ*
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...

*NçÃP*

*NçÃ*

/ȵe33/≪ ≫ /ko35/

(38) a. Spell out FP
b. If (a) fails, aƩempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
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Complex numerals: SyncreƟsm

(36) S��½�1

...

⇔ /ȵe33 /

(37) C½P

C½ *NçÃP*

*NçÃ*

⇔ /ko35/

S��½�1

...

*NçÃP*

*NçÃ*

/ȵe33/≪ ≫ /ko35/

��ÝãÙ��ã Ê�¹��ã
S��½� NçÃ S��½� NçÃ C½

five ENG 5 five
tnejn MLT 2 żewġ
go JPN 5 go ko

ȵe33 ko35 SHU 1

(38) a. Spell out FP
b. If (a) fails, aƩempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
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Complex numerals: SyncreƟsm

(36) S��½�1

...

⇔ /ȵe33 /

(37) C½P

C½ NçÃP

NçÃ

⇔ /ko35/

S��½�1

...

*NçÃP*

*NçÃ*

/ȵe33/≪ ≫ /ko35/

��ÝãÙ��ã Ê�¹��ã
S��½� NçÃ S��½� NçÃ C½

five ENG 5 five
tnejn MLT 2 żewġ
go JPN 5 go ko

ȵe33 ko35 SHU 1 ???

(38) a. Spell out FP
b. If (a) fails, aƩempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)

33 / 43
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Complex numerals: SyncreƟsm

(36) S��½�1

...

⇔ /ȵe33 /

(37) C½P

C½ NçÃP

NçÃ

⇔ /ko35/

C½P

C½

S��½�1

...

NçÃP

NçÃ

/ȵe33/≪ ≫ /ko35/

(38) a. Spell out FP
b. If (a) fails, aƩempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)

33 / 43



.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

Complex numerals: SyncreƟsm

(36) S��½�1

...

⇔ /ȵe33 /

(37) C½P

C½ NçÃP

NçÃ

⇔ /ko35/

!C½P!

C½

S��½�1

...

NçÃP

NçÃ

/ȵe33/≪ ≫ /ko35/

(38) a. Spell out FP
b. If (a) fails, aƩempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
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Complex numerals: SuppleƟon
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Complex numerals: Stacking

��ÝãÙ��ã Ê�¹��ã
S��½� NçÃ S��½� NçÃ C½

five ENG 5 five
tnejn MLT 2 żewġ
go JPN 5 go ko

ʥi33 ko35 SHU 1 ʥi33 ko35

x° ba ABKH 5 x° j°@ ́(k’)
ruō vō VER 2 ruō vō ne
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Conclusion

QuesƟon
É what is the relaƟonship between object-counƟng and

abstract-counƟng numerals?

Answer
É object-counƟng numerals both syntacƟcally and semanƟcally

contain abstract-counƟng numerals!
Proposal
É universal underlying structure: [ C½ [ NçÃ S��½� ] ]
É lexical items pronounce structures built out of semanƟc atoms

Typology
É variaƟon 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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