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Numerals

Two functions of numerals
Bultinck (2005), Rothstein (2013, 2017)

▶ abstract counting⇒ arithmetical use
▶ reference to a number concept

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

▶ object counting⇒ quantifying use
▶ quantification over entities

(2) a. five cats
b. the five girls
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The relationship between the functions

Object counting→ abstract counting
Ionin & Matushansky (2006, 2018), Rothstein (2013, 2017), Kennedy (2015)

▶ the object‐counting meaning is basic
▶ the abstract‐counting meaning is derived

(3) ⟦threeAC⟧ = ⟦ [ α [ threeOC ] ] ⟧

Abstract counting→ object counting
Scha (1981), Krifka (1995), Hackl (2000)

▶ the abstract‐counting meaning is basic
▶ the object‐counting meaning is derived

(4) ⟦threeOC⟧ = ⟦ [ β [ threeAC ] ] ⟧
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The relationship between the functions

Morphological marking patterns: abstract ∼ object counting
cf. Greenberg (1978), Hurford (1998, 2001), Fassi Fehri (2018), Wągiel & Caha (2020, 2021)

▶ distinct morphological forms across languages

FUNCTION PATTERNS

ABSTRACT COUNTING A A+B A A+B A A+B
OBJECT COUNTING A A+B A+C A+B+C C A+C

(5) GENERALIZATION: When they differ, object‐counting numerals are
typically morphologically more complex than abstract‐counting
numerals. (Wągiel & Caha 2020, 2021; pace Greenberg 1978)
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The relationship between the functions
Morphological marking patterns: abstract ∼ object counting
Zhang (2013), He (2015), Po‐Ching & Rimmington (2015), Qi & He (2019)

▶ stacking: object counting > abstract counting

(6) a. *wǔ
five

qiú
ball

Intended: ‘five balls’
b. wǔ

five
gè
CLF

qiú
ball

‘five balls’ Mandarin

(7) a. shí
ten

chúyǐ
divide.by

wǔ
five

shì
CLF

èr.
COP two1

‘Ten divided by five is two.’
b. #shí

ten
gè
CLF

chúyǐ
divide.by

wǔ
five

gè
CLF

shì
COP

{èr/liǎng}
two1/two2

gè.
CLF

Intended: ‘Ten divided by five is two.’ Mandarin
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The relationship between the functions
Morphological marking patterns: abstract ∼ object counting
A. Borg (1974), A. J. Borg (1987), Hurford (1998, 2001)

▶ suppletion: object counting ̸= abstract counting

(8) a. *tnejn
two

nisa
women

Intended: ‘two women’
b. żewġ

two
nisa
women

‘two women’ Maltese

(9) a. Tnejn
two

u
and

tnejn
two

jagèmlu
they‐make

erbgèa.
four

‘Two and two make four.’
b. *Żewġ

two
u
and

żewġ
two

jagèmlu
they‐make

erbgèa.
four

Intended: ‘Two and two make four.’ Maltese
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Puzzle

Mandarin Chinese forms for ‘two’
Zhang (2013), He (2015), Po‐Ching & Rimmington (2015), Qi & He (2019)

▶ suppletion + stacking

(10) liǎng
two2

gè
CLF

qiú
ball

‘two balls’ Mandarin

(11) shí
ten

chúyǐ
divide.by

èr
two1

shì
COP

wǔ.
five

‘Ten divided by two is five.’ Mandarin
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The main claim

Research question

▶ what can we learn about functions and compositionality of
numerals by looking at their shape?

Generalization

▶ object‐counting numerals are semantically and syntactically
derived from abstract‐counting numerals

Puzzle

▶ Mandarin Chinese: èr ‘two1’∼ liǎng gè ‘two2 CLF’
▶ suppletion + stacking⇒ no clear relationship
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The main claim

Proposal

▶ object‐counting numerals both syntactically and semantically
contain abstract‐counting numerals

▶ abstract‐counting numerals are already complex

AC
OC

α β γ

α β γ
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Distinguishing abstract and object counting

Abstract number concepts ∼ pluralities of individuals
Rothstein (2013, 2017), Wągiel & Caha (2020, 2021)

▶ different properties

(12) a. Five times two equals ten.
b. #Five things times two things equals ten things.

(13) a. Five is a natural number.
b. #Five things are a natural number.

(14) a. Five is the third prime number.
b. #Five things are the third prime number.

(15) a. Kim can count up to five.
b. #Kim can count up to five things.
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Distinguishing abstract and object counting

Abstract number concepts ∼ pluralities of individuals
Rothstein (2013, 2017), Wągiel & Caha (2020, 2021)

▶ different properties

(16) a. Five is odd.
b. Five things are odd.

(17) a. Five is smaller than six.
b. Five things are smaller than six things.
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Distinguishing abstract and object counting

Abstract number concepts ∼ pluralities of individuals
Rothstein (2013, 2017), Wągiel & Caha (2020, 2021)

▶ modification by numeral modifiers

(18) a. All five cats who live in the barn are crazy.
b. #All five is an odd number.

(19) a. More than five cities were destroyed.
b. #More than five is a natural number.
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Distinguishing abstract and object counting

Abstract number concepts ∼ pluralities of individuals
Rothstein (2013, 2017), Wągiel & Caha (2020, 2021)

▶ scalar implicatures

(20) a. You must take five cards to win. ✓AT LEAST
b. You must multiply two by five to get ten. #AT LEAST

(21) a. Kim took five cards, if not more.
b. Two multiplied by five equals ten, #if not more.
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Mandarin numerals
Regular non‐suppletive numerals
Zhang (2013), He (2015), Po‐Ching & Rimmington (2015), Qi & He (2019)

▶ stacking: object counting > abstract counting

(22) a. *wǔ
five

qiú
ball

Intended: ‘five balls’
b. wǔ

five
gè
CLF

qiú
ball

‘five balls’ Mandarin

(23) a. shí
ten

chúyǐ
divide.by

wǔ
five

shì
CLF

èr.
COP two1

‘Ten divided by five is two.’
b. #shí

ten
gè
CLF

chúyǐ
divide.by

wǔ
five

gè
CLF

shì
COP

{èr/liǎng}
two1/two2

gè.
CLF

Intended: ‘Ten divided by five is two.’ Mandarin
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Data
Regular non‐suppletive numerals
Zhang (2013), He (2015), Po‐Ching & Rimmington (2015), Qi & He (2019)

▶ distinction not due to the syntactic position of the numeral
▶ predicate position, fragment answers

(24) a. wǒ
I

yǒu
have

de
DE

qiú
ball

shì
be

wǔ
five

gè
CLF

‘The balls I have are five.’
b. *wǒ

I
yǒu
have

de
DE

qiú
ball

shì
be

wǔ
five

Intended: ‘The balls I have are five.’ Mandarin

(25) Q: How many balls do you have?
a. wǔ

five
gè
CLF

‘Five.’
b. *wǔ

five
Intended: ‘Five.’ Mandarin
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Mandarin numerals
Three Mandarin ‘two’s: èr
Zhang (2013), He (2015), Po‐Ching & Rimmington (2015), Qi & He (2019)

▶ incompatible with classifiers
▶ infelicitous in object‐counting contexts
▶ felicitous in abstract‐counting contexts

(26) a. *èr
two1

qiú
ball

Intended: ‘two balls’
b. *èr

two1
gè
CLF

qiú
ball

Intended: ‘two balls’ Mandarin

(27) a. shí
ten

chúyǐ
divide.by

èr
two1

shì
COP

wǔ.
five

‘Ten divided by two is five.’
b. *shí

ten
gè
CLF

chúyǐ
divide.by

èr
two1

gè
CLF

shì
COP

wǔ
five

gè.
CLF

Intended: ‘Ten divided by two is five.’ Mandarin
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Intended: ‘two balls’
b. *èr

two1
gè
CLF

qiú
ball

Intended: ‘two balls’ Mandarin

(27) a. shí
ten

chúyǐ
divide.by

èr
two1

shì
COP

wǔ.
five

‘Ten divided by two is five.’
b. *shí

ten
gè
CLF

chúyǐ
divide.by

èr
two1

gè
CLF

shì
COP

wǔ
five

gè.
CLF

Intended: ‘Ten divided by two is five.’ Mandarin
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Mandarin numerals
Three Mandarin ‘two’s: èr
Zhang (2013), He (2015), Po‐Ching & Rimmington (2015), Qi & He (2019)

▶ infelicitous in predicate position
▶ infelicitous in fragment answers

(28) a. *wǒ
I

yǒu
have

de
DE

qiú
ball

shì
be

èr
two1

gè
CLF

Intended: ‘The balls I have are two.’
b. #wǒ

I
yǒu
have

de
DE

qiú
ball

shì
be

èr
two1

Intended: ‘The balls I have are two.’ Mandarin

(29) Q: How many balls do you have?
a. *èr

two1
gè
CLF

Intended: ‘Two.’
b. #èr

two1
Intended: ‘Two.’ Mandarin
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Mandarin numerals
Three Mandarin ‘two’s: liǎng
Zhang (2013), He (2015), Po‐Ching & Rimmington (2015), Qi & He (2019)

▶ compatible with classifiers
▶ infelicitous in abstract‐counting contexts
▶ felicitous in object‐counting contexts with a classifier

(30) a. *liǎng
two2

qiú
ball

Intended: ‘two balls’
b. liǎng

two2
gè
CLF

qiú
ball

‘two balls’ Mandarin

(31) a. *shí
ten

chúyǐ
divide.by

liǎng
two2

shì
COP

wǔ.
five

Intended: ‘Ten divided by two is five.’
b. #shí

ten
gè
CLF

chúyǐ
divide.by

gè
two2

liǎng
CLF

gè
COP

shì
five

wǔ
CLF

gè.

Intended: ‘Ten divided by two is five.’ Mandarin
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Mandarin numerals
Three Mandarin ‘two’s: liǎng
Zhang (2013), He (2015), Po‐Ching & Rimmington (2015), Qi & He (2019)

▶ felicitous in predicate position with a classifier
▶ felicitous in fragment answers with a classifier

(32) a. wǒ
I

yǒu
have

de
DE

qiú
ball

shì
be

liǎng
two2

gè
CLF

‘The balls I have are two.’
b. *wǒ

I
yǒu
have

de
DE

qiú
ball

shì
be

liǎng
two2

Intended: ‘The balls I have are two.’ Mandarin

(33) Q: How many balls do you have?
a. liǎng

two2
gè
CLF

‘Two.’
b. *liǎng

two2
Intended: ‘Two.’ Mandarin
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Mandarin numerals
Three Mandarin ‘two’s: liǎ
Zhang (2013), He (2015), Po‐Ching & Rimmington (2015), Qi & He (2019)

▶ infelicitous in abstract‐counting contexts
▶ felicitous in object‐counting contexts
▶ incompatible with classifiers

(34) a. liǎ
two3

xuésheng
student

‘two students’
b. *liǎ

two3
gè
CLF

xuésheng
student

Intended: ‘two students’ Mandarin

(35) a. #shí
ten

chúyǐ
divide.by

liǎ
two3

shì
COP

wǔ.
five

Intended: ‘Ten divided by two is five.’
b. *shí

ten
gè
CLF

chúyǐ
divide.by

liǎ
two3

gè
CLF

shì
COP

wǔ
five

gè.
CLF

Intended: ‘Ten divided by two is five.’ Mandarin
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Mandarin numerals
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Mandarin numerals
Three Mandarin ‘two’s: liǎ
Zhang (2013), He (2015), Po‐Ching & Rimmington (2015), Qi & He (2019)

▶ interspeaker variation
▶ some speakers accept liǎ only with human nouns
▶ for others it is only a matter of register

(36) a. liǎ
two3

xuésheng
student

‘two students’
b. liǎng

two3
wèi
CLF.HUM

xuésheng
student

‘two students’ Mandarin

(37) a. %liǎ
two3

qiú
ball

‘two balls’
b. liǎng

two3
gè
CLF

qiú
ball

‘two balls’ Mandarin
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Mandarin numerals
Three Mandarin ‘two’s: liǎ
Zhang (2013), He (2015), Po‐Ching & Rimmington (2015), Qi & He (2019)

▶ felicitous in predicate position without a classifier
▶ felicitous in fragment answers without a classifier

(38) a. *wǒ
I

yǒu
have

de
DE

qiú
ball

shì
be

liǎ
two3

gè
CLF

Intended: ‘The balls I have are two.’
b. wǒ

I
yǒu
have

de
DE

qiú
ball

shì
be

liǎ
two3

‘The balls I have are two.’ Mandarin

(39) Q: How many balls do you have?
a. *liǎ

two3
gè
CLF

Intended: ‘Two.’
b. liǎ

two3
‘Two.’ Mandarin

]
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Mandarin numerals

Data summary

▶ non‐suppletive numerals
▶ three ‘two’s: suppletion + stacking

ABSTRACT COUNTING OBJECT COUNTING
wǔ ‘five’ ✓ *
èr ‘two1’ ✓ *
èr gè ‘two1 CLF’ * *
liǎng ‘two2’ * *
liǎ gè ‘two3 CLF’ * *
wǔ gè ‘five CLF’ * ✓
liǎng gè ‘two2 CLF’ * ✓
liǎ ‘two3’ * ✓
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Universal semantic features
Key intuition concerning numerals

▶ numerals are at their core scalar expressions

▶ ordering⇒ primitive notion
▶ numbers⇒ constructed objects
▶ each numeral⇒ interval on the number scale
▶ non‐arbitrary starting point⇒ 0

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

▶ research on spatial/directional numeral modifiers

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

▶ interval‐based semantics of degree
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Universal semantic features

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

▶ mass‐like semantics of nouns in classifier languages
▶ classifiers compensate semantic deficits of nouns

Alternative view
Krifka (1995), Bale & Coon (2014), Sudo (2016)

▶ different semantics of numerals in classifier languages
▶ classifiers compensate semantic deficits of numerals

Adjectival theory of numerals
Landman (2003, 2004)

▶ numerals are intersective modifiers
▶ combine with NPs via Predicate Modification
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Universal semantic features

Meaning components
▶ closed interval⇒ set of numbers

(41) a. ⟦SCALEm⟧〈n,t〉 = λnn[0≤ n≤m]
b. ⟦SCALE5⟧ = [0, 5]

▶ maximization operator⇒ name of a number concept

(42) a. ⟦NUM⟧〈〈n,t〉,n〉 = λP〈n,t〉[MAX(P)]
b. ⟦NUM⟧(⟦SCALE5⟧) = 5

▶ classifier semantics⇒ shift to a counting device

(43) a. ⟦CL⟧〈n,〈e,t〉〉 = λnnλxe[#(x) = n]
b. ⟦CL⟧(⟦NUM⟧(⟦SCALE5⟧)) = λxe[#(x) = 5]
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Universal semantic features

Structures
▶ abstract‐counting numerals

(44) NUMPn
5

NUM〈〈n,t〉,n〉
λP〈n,t〉[MAX(P)]

SCALE5〈n,t〉
λnn[0≤ n≤ 5]
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Universal semantic features

Structures
▶ object‐counting numerals

(45) CLP〈e,t〉
λxe[#(x) = 5]

CL〈n,〈e,t〉〉
λnnλxe[#(x) = n]

NUMPn
5

NUM〈〈n,t〉,n〉
λP〈n,t〉[MAX(P)]

SCALE5〈n,t〉
λnn[0≤ n≤ 5]
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Empirical corroboration
Numerals in Shuhi (Qiangic)
Qi & He (2019)
▶ abstract‐counting forms: morphologically complex

(46) a. rɔ?35
horse

ʥi33‐ko35
one‐CLF

‘one horse’
b. nɯ55ɡu31

cloth
ʥi33‐ly55
one‐CLF

‘one cloth’
c. lɑ33re55

towel
ʥi33‐ƫshu55
one‐CLF

‘one towel’ Shuhi

(47) ʥi33‐ko35‐re33
one‐CLF‐ABL

ʥi33‐ko35‐ɦo∼33
one‐CLF‐LOC

me33‐ba33‐le55
DIR‐add‐AUX

ȵe33‐ko35
two‐CLF

le33‐ʑi?33‐ʥo∼33.
DIR‐become‐DUR
‘One plus one is two.’ Shuhi
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Empirical corroboration
Numerals 1–5 in Vera’a (Vanuatu)
Schnell (2011)

▶ full agglutination: each head pronounced

NUMBER CARDINAL MULTIPLICATIVE

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

(48) vēvē‐gi
mother‐3SG

ne
TAM

lukun
count

ēn
ART

naw,
wave

din
reach

ēn
ART

vō‐’ōl. . .
NBR‐three

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

(49) ēn
ART

woqe’enge
tree

ne
LIG

vō‐ru
NBR‐two

‘two trees’ Vera’a

33 / 115



Empirical corroboration
Numerals 1–5 in Vera’a (Vanuatu)
Schnell (2011)

▶ full agglutination: each head pronounced

NUMBER CARDINAL MULTIPLICATIVE

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

(48) vēvē‐gi
mother‐3SG

ne
TAM

lukun
count

ēn
ART

naw,
wave

din
reach

ēn
ART

vō‐’ōl. . .
NBR‐three

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

(49) ēn
ART

woqe’enge
tree

ne
LIG

vō‐ru
NBR‐two

‘two trees’ Vera’a

33 / 115



Empirical corroboration
Numerals 1–5 in Vera’a (Vanuatu)
Schnell (2011)

▶ full agglutination: each head pronounced

NUMBER CARDINAL MULTIPLICATIVE

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

(48) vēvē‐gi
mother‐3SG

ne
TAM

lukun
count

ēn
ART

naw,
wave

din
reach

ēn
ART

vō‐’ōl. . .
NBR‐three

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

(49) ēn
ART

woqe’enge
tree

ne
LIG

vō‐ru
NBR‐two

‘two trees’ Vera’a

33 / 115



Empirical corroboration
Numerals 1–5 in Vera’a (Vanuatu)
Schnell (2011)

▶ full agglutination: each head pronounced

NUMBER CARDINAL MULTIPLICATIVE

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

(48) vēvē‐gi
mother‐3SG

ne
TAM

lukun
count

ēn
ART

naw,
wave

din
reach

ēn
ART

vō‐’ōl. . .
NBR‐three

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

(49) ēn
ART

woqe’enge
tree

ne
LIG

vō‐ru
NBR‐two

‘two trees’ Vera’a

33 / 115



Universal semantic features

Specifying heads
Sudo (2016)

▶ specific classification: two types of information

▶ grammatical: animacy, size,…
▶ conceptual: edibility, artefacts,…
▶ presuppositions regarding the referents of the NP

(50) ⟦ANIM⟧〈〈e,t〉,〈e,t〉〉 = λP〈e,t〉λxe : ANIMATE(x)[P(x)] (zhī)

(51) ⟦HUM⟧〈〈e,t〉,〈e,t〉〉 = λP〈e,t〉λxe : HUMAN(x)[P(x)] (wèi)

(52) ⟦HON⟧〈〈e,t〉,〈e,t〉〉 = λP〈e,t〉λxe : HIGH‐STATUS(x)[P(x)] (míng)
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Universal semantic features
Structures
▶ specific object‐counting numerals

ANIMP〈e,t〉
λxe : ANIMATE(x)[#(x) = 5]

ANIM〈〈e,t〉,〈e,t〉〉
λP〈e,t〉λxe : ANIMATE(x)[P(x)]

CLP〈e,t〉
λxe[#(x) = 5]

CL〈n,〈e,t〉〉
λnnλxe[#(x) = n]

NUMPn
5

NUM〈〈n,t〉,n〉
λP〈n,t〉[MAX(P)]

SCALE5〈n,t〉
λnn[0≤ n≤ 5]
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Universal semantic features
Structures
▶ specific object‐counting numerals

HUMP〈e,t〉
λxe : HUMAN(x)[#(x) = 5]
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Nanosyntax

In Wągiel & Caha (2021), we show that it is possible to maintain a
universal structure for numerals and still account for crosslinguistic
variation in morphology — using Nanosyntax
for Nanosyntax, see Starke (2009, 2018), Caha (2009), Baunaz & Lander (2018), Caha et al.

(2019)

▶ realizational model of morphology
▶ maps structures to their pronunciation using
▶ language‐specific lecxical entries lexical entries
▶ a language‐invariant spellout procedure

▶ phrasal spellout
▶ cyclic
▶ spellout driven movement
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Simplex numerals: Syncretism

(53) CLP

CL NUMP

NUM SCALE5

...

⇔ /five/
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Simplex numerals: Suppletion

(55)

SCALE NUM CL

ENG 5, abstract five
ENG 5, object five

MALT 2, abstract tnejn
MALT 2, object żewġ
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Simplex numerals: Suppletion

NUMP

NUM SCALE2

...

⇔ /tnejn/

CLP

CL NUMP
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⇔ /żewġ/
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41 / 115



Simplex numerals: Suppletion

*NUMP*

*NUM* *SCALE2*

...

⇔ /tnejn/

CLP

CL *NUMP*

*NUM* *SCALE2*

...

⇔ /żewġ/

*NUMP*

*NUM* *SCALE2*

...

≫ /tnejn/

(56) THE ELSEWHERE CONDITION (Kiparsky 1973):
When multiple items match, chose the more specific one (it has
fewer superfluous features).

41 / 115



Simplex numerals: Suppletion

NUMP

NUM SCALE2

...

⇔ /tnejn/

CLP

CL NUMP

NUM SCALE2

...

⇔ /żewġ/

CLP

CL NUMP

NUM SCALE2

...

≫ /tnejn/

(56) THE ELSEWHERE CONDITION (Kiparsky 1973):
When multiple items match, chose the more specific one (it has
fewer superfluous features).

41 / 115



Simplex numerals: Suppletion

NUMP

NUM SCALE2

...

⇔ /tnejn/

*CLP*

*CL* *NUMP*

*NUM* *SCALE2*

...

⇔ /żewġ/

*CLP*

*CL* *NUMP*

*NUM* *SCALE2*

...

≫ /tnejn/

(56) THE ELSEWHERE CONDITION (Kiparsky 1973):
When multiple items match, chose the more specific one (it has
fewer superfluous features).

41 / 115



Simplex numerals: Suppletion

NUMP

NUM SCALE2

...

⇔ /tnejn/

*CLP*

*CL* *NUMP*

*NUM* *SCALE2*

...

⇔ /żewġ/

*CLP*

*CL* *NUMP*

*NUM* *SCALE2*

...

≫ /żewġ/

(56) THE ELSEWHERE CONDITION (Kiparsky 1973):
When multiple items match, chose the more specific one (it has
fewer superfluous features).

41 / 115



Simplex numerals: Suppletion

NUMP

NUM SCALE2

...

⇔ /tnejn/

*CLP*

*CL* *NUMP*

*NUM* *SCALE2*

...

⇔ /żewġ/

*CLP*

*CL* *NUMP*

*NUM* *SCALE2*

...

≫ /żewġ/

(56) THE ELSEWHERE CONDITION (Kiparsky 1973):
When multiple items match, chose the more specific one (it has
fewer superfluous features).

41 / 115



SCALE NUM CL

ENG 5, abs five
ENG 5, obj five

MALT 2, abs tnejn
MALT 2, obj żewġ

MAND 5, abs wǔ
MAND 5, obj wǔ gè
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Simplex numerals: Stacking

NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

(57) Spellout algorithm (Starke 2018)
a. Merge F and Spell out FP
b. If (a) fails, move the complement of F, and retry (a)
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/wǔ/≪ ≫ /gè/

(57) Spellout algorithm (Starke 2018)
a. Merge F and Spell out FP
b. If (a) fails, move the complement of F, and retry (a)
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Simplex numerals: Stacking

NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

NUMP

NUM SCALE5

...

*CLP*

*CL*

/wǔ/≪ ≫ /gè/

(57) Spellout algorithm (Starke 2018)
a. Merge F and Spell out FP
b. If (a) fails, move the complement of F, and retry (a)

43 / 115



SCALE NUM CL

ENG 5, abs five
ENG 5, obj five

MALT 2, abs tnejn
MALT 2, obj żewġ

MAND 5, abs wǔ
MAND 5, obj wǔ gè

MAND 2, abs èr
MAND 2, obj èr gè

MAND 2, abs èr
MAND 2, obj liǎng gè
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SCALE NUM CL

ENG 5, abs five
ENG 5, obj five

MALT 2, abs tnejn
MALT 2, obj żewġ

MAND 5, abs wǔ
MAND 5, obj wǔ gè

MAND 2, abs èr

MAND 2, obj èr gè

MAND 2, abs èr
MAND 2, obj liǎng gè
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ENG 5, abs five
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MALT 2, abs tnejn
MALT 2, obj żewġ
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MAND 5, obj wǔ gè

MAND 2, abs èr
MAND 2, obj èr gè

MAND 2, abs èr
MAND 2, obj liǎng gè
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SCALE NUM CL

ENG 5, abs five
ENG 5, obj five

MALT 2, abs tnejn
MALT 2, obj żewġ

MAND 5, abs wǔ
MAND 5, obj wǔ gè

MAND 2, abs èr
MAND 2, obj èr gè

MAND 2, abs èr

MAND 2, obj liǎng gè
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SCALE NUM CL

ENG 5, abs five
ENG 5, obj five

MALT 2, abs tnejn
MALT 2, obj żewġ

MAND 5, abs wǔ
MAND 5, obj wǔ gè

MAND 2, abs èr
MAND 2, obj èr gè

MAND 2, abs èr
MAND 2, obj liǎng gè
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(58) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

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

SCALE NUM CL HUM

MAND 5, abs wǔ
MAND 5, obj wǔ gè
MAND 5, hum wǔ wèi
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(58) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

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

SCALE NUM CL HUM

MAND 5, abs wǔ
MAND 5, obj wǔ gè
MAND 5, hum wǔ wèi
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(58) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

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

SCALE NUM CL HUM

MAND 5, abs wǔ
MAND 5, obj wǔ gè
MAND 5, hum wǔ wèi
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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

(59) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

NUMP

NUM SCALE5

...

(60) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

NUMP

NUM SCALE5

...

(61) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

NUMP

NUM SCALE5

...

≫ /wǔ/

(62) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

CLP

CL NUMP

NUM SCALE5

...

≫ /wǔ/

(63) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

!CLP!

CL NUMP

NUM SCALE5

...

≫ /wǔ/

(64) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

NUMP

NUM SCALE5

...

CLP

CL

/wǔ/≪

(65) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

NUMP

NUM SCALE5

...

CLP

CL

/wǔ/≪

(66) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

NUMP

NUM SCALE5

...

CLP

CL

/wǔ/≪ ≫ /gè/

(67) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

HumP

Hum

NUMP

NUM SCALE5

...

CLP

CL

/wǔ/≪ ≫ /gè/

(68) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

!HumP!

Hum

NUMP

NUM SCALE5

...

CLP

CL

/wǔ/≪ ≫ /gè/

(69) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

NUMP

NUM SCALE5

...

HumP

Hum CLP

CL

/wǔ/≪
≫ /gè/

(70) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

NUMP

NUM SCALE5

...

HumP

Hum CLP

CL

/wǔ/≪
≫ /gè/

(71) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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NUMP

NUM SCALE5

...

⇔ /wǔ/

CLP

CL

⇔ /gè/

HumP

Hum CLP

CL

⇔ /wèi/

NUMP

NUM SCALE5

...

HumP

Hum CLP

CL

/wǔ/≪ ≫ /wèi/

(72) a. Merge F, Spell out FP
b. If (a) fails, attempt 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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SCALE NUM CL HUM

MAND 5, abs wǔ
MAND 5, obj wǔ gè
MAND 5, hum wǔ wèi
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SCALE NUM CL

MAND 2, abs èr

MAND 2, obj liǎng gè

(73) Spellout algorithm (Starke 2018)
a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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SCALE NUM CL

MAND 2, abs èr
MAND 2, obj liǎng gè

(73) Spellout algorithm (Starke 2018)
a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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SCALE NUM CL

MAND 2, abs èr
MAND 2, obj liǎng gè

(73) Spellout algorithm (Starke 2018)
a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle

61 / 115



NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

(74) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

(75) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

(76) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

≫ /liǎng/

(77) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

NUMP

NUM SCALE2

...

≫ /liǎng/

(78) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

NUMP

NUM SCALE2

...

≫ /liǎng/

(79) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

NUMP

NUM SCALE2

...

≫ /èr/

(80) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle

68 / 115



NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

CLP

CL NUMP

NUM SCALE2

...

≫ /èr/

(81) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

!CLP!

CL NUMP

NUM SCALE2

...

≫ /èr/

(82) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

NUMP

NUM SCALE2

...

!CLP!

CL

/èr/≪

(83) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

NUMP

NUM SCALE2

...

≫ /liǎng/

(84) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

NUMP

NUM

/liǎng/≪

(85) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

NUMP

NUM

/liǎng/≪

(86) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

NUMP

NUM

/liǎng/≪ ≫ /gè/

(87) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

CLP

CL

SCALE2

...

NUMP

NUM

/liǎng/≪ ≫ /gè/

(88) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

!CLP!

CL

SCALE2

...

NUMP

NUM

/liǎng/≪ ≫ /gè/

(89) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

CLP

CL NUMP

NUM

/liǎng/≪
≫ /gè/

(90) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

CLP

CL NUMP

NUM

/liǎng/≪
≫ /gè/

(91) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

CLP

CL NUMP

NUM

/liǎng/≪ ≫ /gè/

(92) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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SCALE NUM CL

MAND 2, abs èr

MAND 2, obj liǎng gè

MAND 5, abs wǔ
MAND 5, obj wǔ gè
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SCALE NUM CL

MAND 2, abs èr
MAND 2, obj liǎng gè

MAND 5, abs wǔ
MAND 5, obj wǔ gè
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SCALE NUM CL

MAND 2, abs èr
MAND 2, obj liǎng gè

MAND 5, abs wǔ
MAND 5, obj wǔ gè
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SCALE NUM CL HUM

MAND 5, abs wǔ
MAND 5, obj wǔ gè
MAND 5, hum wǔ wèi

MAND 2, abs èr
MAND 2, obj liǎng gè
MAND 2, hum liǎng wèi

REG1 2, abs èr
REG1 2, obj liǎ
REG1 2, hum liǎ

REG2 2, abs èr
REG2 2, obj liǎng gè
REG2 2, hum liǎ

82 / 115



SCALE NUM CL HUM

MAND 5, abs wǔ

MAND 5, obj wǔ gè
MAND 5, hum wǔ wèi

MAND 2, abs èr
MAND 2, obj liǎng gè
MAND 2, hum liǎng wèi

REG1 2, abs èr
REG1 2, obj liǎ
REG1 2, hum liǎ

REG2 2, abs èr
REG2 2, obj liǎng gè
REG2 2, hum liǎ
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SCALE NUM CL HUM

MAND 5, abs wǔ
MAND 5, obj wǔ gè

MAND 5, hum wǔ wèi

MAND 2, abs èr
MAND 2, obj liǎng gè
MAND 2, hum liǎng wèi

REG1 2, abs èr
REG1 2, obj liǎ
REG1 2, hum liǎ

REG2 2, abs èr
REG2 2, obj liǎng gè
REG2 2, hum liǎ

82 / 115



SCALE NUM CL HUM

MAND 5, abs wǔ
MAND 5, obj wǔ gè
MAND 5, hum wǔ wèi

MAND 2, abs èr
MAND 2, obj liǎng gè
MAND 2, hum liǎng wèi

REG1 2, abs èr
REG1 2, obj liǎ
REG1 2, hum liǎ

REG2 2, abs èr
REG2 2, obj liǎng gè
REG2 2, hum liǎ

82 / 115



SCALE NUM CL HUM

MAND 5, abs wǔ
MAND 5, obj wǔ gè
MAND 5, hum wǔ wèi

MAND 2, abs èr

MAND 2, obj liǎng gè
MAND 2, hum liǎng wèi

REG1 2, abs èr
REG1 2, obj liǎ
REG1 2, hum liǎ

REG2 2, abs èr
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Movement‐containing trees (Blix 2021)
NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

(93) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle 83 / 115



NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

SCALE2

...

(94) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

SCALE2

...

(95) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

SCALE2

...

≫ /liǎng/

(96) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

NUMP

NUM SCALE2

...

≫ /liǎng/

(97) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

NUMP

NUM SCALE2

...

≫ /liǎng/

(98) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
88 / 115



NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

NUMP

NUM SCALE2

...

≫ /èr/

(99) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the complement

of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

CLP

CL NUMP

NUM SCALE2

...

≫ /èr/

(100) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

!CLP!

CL NUMP

NUM SCALE2

...

≫ /èr/

(101) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

NUMP

NUM SCALE2

...

!CLP!

CL

/èr/≪

(102) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle 92 / 115



NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

NUMP

NUM SCALE2

...

≫ /liǎng/

(103) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

SCALE2

...

NUMP

NUM

/liǎng/≪

(104) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

SCALE2

...

NUMP

NUM

/liǎng/≪

(105) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

SCALE2

...

NUMP

NUM

/liǎng/≪ ≫ /gè/

(106) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

CLP

CL

SCALE2

...

NUMP

NUM

/liǎng/≪ ≫ /gè/

(107) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle 97 / 115



NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

!CLP!

CL

SCALE2

...

NUMP

NUM

/liǎng/≪ ≫ /gè/

(108) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle 98 / 115



NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

SCALE2

...

CLP

CL NUMP

NUM

/liǎng/≪
≫ /gè/

(109) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle 99 / 115



NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

SCALE2

...

CLP

CL NUMP

NUM

/liǎng/≪
≫ /gè/

(110) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle 100 / 115



NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

SCALE2

...

CLP

CL NUMP

NUM

/liǎng/≪ ≫ /gè/

(111) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle 101 / 115



NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

HumP

Hum

SCALE2

...

CLP

CL NUMP

NUM

/liǎng/≪ ≫ /gè/

(112) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

!HumP!

Hum

SCALE2

...

CLP

CL NUMP

NUM

/liǎng/≪ ≫ /gè/

(113) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

/liǎng/≪
≫ /gè/

(114) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

/liǎng/≪
≫ /gè/

(115) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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NUMP

NUM SCALE2

...

⇔ /èr/

SCALE2

...

⇔ /liǎng/

CLP

CL NUMP

NUM

⇔ /gè/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

⇔ /liǎ/

SCALE2

...

HUMP

HUM CLP

CL NUMP

NUM

≫ /liǎ/

(116) a. Merge F, Spell out FP
b. If (a) fails, attempt movement of the spec of the

complement of F, and retry (a)
c. If (b) fails, move the complement of F, and retry (a)
d. If (c) fails, go back to the previous cycle and try the next

option for that cycle
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SCALE NUM CL HUM

REG2 2, abs èr
REG2 2, abs liǎng gè
REG2 2, abs liǎ
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SCALE NUM CL HUM

REG2 2, abs èr
REG2 2, abs liǎng gè
REG2 2, abs liǎ
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Conclusion
Question

▶ what is the relationship between object‐counting and
abstract‐counting numerals?

Answer

▶ object‐counting numerals both syntactically and semantically
contain abstract‐counting numerals!

Proposal

▶ universal underlying structure: [ CL [ NUM SCALE ] ]
▶ lexical items pronounce structures built out of semantic atoms

The three Mandarin ‘two’‐s

▶ root suppletion of èr ∼ liǎng can be handled without
abandoning this idea
▶ the system is also compatible with a mono‐morphemic

human‐counting liǎ
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