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Abstract

It is unclear whether coverbs in Sinitic varieties should be classified as verbs or prepositions,

and research on Cantonese coverbs is limited compared to Mandarin. Synthesising evidence

from semantics, morphology, and syntax, I explore the hypothesis that Cantonese coverbs

are undergoing grammaticalisation at different rates and do not form a single, uniform

syntactic category. Using an acceptability judgement task, I show that the gap strategy is

generally dispreferred relative to the resumptive pronoun (RP) strategy for relativisation of

the NP complements of coverbs. Furthermore, the gap strategy is especially degraded for a

subset of Cantonese coverbs that are more preposition-like compared to those that are more

verb-like, confirming the hypothesis. More broadly, the results highlight that the preference

for the RP/gap strategy can serve as a gradient indicator of grammaticalisation progress,

and that syntactic categories are neither discrete nor uniform during grammaticalisation.
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Glosses

Interlinear glosses follow the Leipzig glossing rules (Comrie et al., 2015), with cited

examples adapted for consistency. Resumptive pronouns are underlined in the gloss. I

translate 3sg with unspecified gender as ‘they’. I gloss bǎ as ba throughout its diachronic

development to avoid presupposing a syntactic analysis. Following Matthews and Yip

(2011), I gloss gwo3 as exp, indicating that an event has occurred at least once.

1 First person

2 Second person

3 Third person

advm Adverbial marker

attr Attributive marker

ba Chinese bǎ; see Section 1.4

clf Classifier

def Definite

deg Degree modifier

dem Demonstrative

exp Experiential

fut Future tense

gen Genitive

indf Indefinite agent

neg Negation, negative

nom Nominative

pass Passive

pfv Perfective

pl Plural

prog Progressive

purp Purposive

pst Past

rel Relative

sg Singular
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List of Abbreviations

CLMM Cumulative link mixed-effects model

LMM Linear mixed-effects model

NPAH Noun phrase accessibility hierarchy

RP Resumptive pronoun

SVC Serial verb construction

TAM Tense, aspect, mood

unrel. Unrelativised

Annotation Labels

COV Coverb

CTRL Control verb

HEADN Head noun

OBJ Object

PROP Property-denoting element

SUBJ Subject

Terminology

Chinese refers to the written tradition unless otherwise stated. Spoken varieties such as

Mandarin and Cantonese are explicitly identified. Adpositions cover prepositions and

postpositions in typological discussion. Following Law (2006), P-stranding covers the

stranding of prepositions and postpositions. I use ‘prepositions’ to characterise the more

functional use of coverbs in Sinitic varieties, as they typically precede their NP

complements.

Conventions

Cantonese examples are presented in the Jyutping system. Mandarin examples are

presented in Hanyu Pinyin. Classical Chinese texts are romanised in Hanyu Pinyin,

reflecting modern Mandarin pronunciation rather than historical pronunciation.

Punctuation in Classical Chinese texts follows modern conventions and does not necessarily

reflect the original sentence division. I relied on Classical Chinese sources because records
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of earlier Cantonese are relatively scarce, and Cantonese descended from Middle Chinese

(e.g., J. Norman, 1988).
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1 Background

1.1 Syntactic Categories: Uniform and Discrete?

Syntactic categories such as N, V, Adj and P are idealised as uniform and discrete

in formalist approaches (e.g., Chomsky, 1965; Radford, 1988), but more researchers have

argued for gradient rather than categorical membership (e.g., Aarts, 2007; Taylor, 2003).

Under this view, syntactic categories have prototypical and peripheral members, with the

latter showing mixed results when diagnostic criteria for syntactic categories are applied to

them. Diachronic change, such as grammaticalisation, also supports the view that syntactic

categories are not strictly categorical, since if lexical categories can grammaticalise into

functional categories, their boundaries will naturally be fuzzy at some points.

Coverbs in Sinitic varieties that participate in serial verb constructions (SVCs) are

an interesting example of non-uniform syntactic categories. Compared to Mandarin coverbs

(e.g., Li & Thompson, 1974a, 1981), research on Cantonese coverbs is limited. This study

considers whether Cantonese coverbs are verbs or prepositions and the variation between

individual coverbs. I first provide an overview of SVCs in Section 1.2 before examining the

prototypical properties of verbs and prepositions in Section 1.3. Since coverbs encode

relations between entities or events, they may be verbs or prepositions, rather than other

syntactic categories. I then consider the grammaticalisation of verbs into prepositions via

SVCs in Section 1.4. I apply diagnostic criteria for verbs to Cantonese coverbs in

Section 1.5, which show mixed results. The results of some criteria, such as the

relativisation of their NP complements, are unclear. Therefore, I have undertaken an

experimental investigation of the relativisation behaviours of Cantonese coverbs to further

our understanding of the syntactic categories to which Cantonese coverbs belong. The

results indicate that Cantonese coverbs exhibit varying relativisation behaviour, supporting

the hypothesis that they do not belong to a single uniform syntactic category; see Section 4

for details.
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1.2 Serial Verb Constructions (SVCs)

Aikhenvald (2006) defined serial verb constructions (SVCs) as more than one verb

jointly forming a predicate without an explicit marker of subordination. (1) is an example

from Sranan Tongo (English-lexifier creole, Suriname).

(1) Kofi

Kofi

koti

cut

brede

bread

teki

take

nefi

knife

‘Kofi cut the bread with a knife.’ Sebba (1987, p. 24)

(1) is an asymmetrical SVC (Aikhenvald, 2006) because it consists of the verb teki

‘take’ from a more semantically and syntactically restricted class modifying the verb kofi

‘cut’ from an unrestricted class, which functions as the main predicate. The verb from the

more restricted class is referred to as a coverb in studies of Sinitic varieties such as

Mandarin. For example, gēn ‘with’ is a coverb in (2).

(2) wǒ

I

yào

want

gēn

with

tā

3sg

shuō

talk

hua

speech

‘I want to talk with them.’ Li and Thompson (1974a, p. 356)

Li and Thompson (1974a) noted that there is disagreement on whether coverbs are

verbs or prepositions in Mandarin, which is also true for Cantonese. I address this issue by

considering whether Cantonese coverbs belong to a single syntactic category of either verbs

or prepositions. Before establishing the facts, it is necessary to consider the prototypical

properties of verbs and adpositions cross-linguistically.

1.3 Prototypical Verbs and Prototypical Adpositions

1.3.1 Verbs

Semantically, a prototypical verb denotes an action (e.g., Dixon, 2010; Haspelmath,

2012). Verbs typically denote events involving one or more participants and have an
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aspectual structure (Croft, 2012). Nevertheless, substantial classes of verbs

cross-linguistically (e.g., static, existential, copular, etc.) do not denote events, and may

not have an inherent aspectual structure (e.g., Comrie, 1976).

Morphologically, it is more common for verbs to be inflected for tense, aspect, and

modality (TAM) than other syntactic categories (Haspelmath & Sims, 2010), since verbs

typically have an aspectual structure. However, TAM inflections are not exclusive to verbs.

They can also be found on other syntactic categories, such as nouns (Nordlinger & Sadler,

2004) and adjectives, as in (3), a Japanese example.

(3) yama-ga

mountain-nom

taka-katta

high-pst

‘The mountain was high.’ Nishiyama (1999, p. 183)

Syntactically, prototypical verbs are associated with predicates. Since verbs

typically denote events and involve one or more participants, they are well-suited to

function as the head of a predicate (e.g., Dixon, 2010). However, heading a predicate is not

exclusive to verbs; (3) shows a predicative adjective.

The prototypical properties outlined above are neither necessary nor sufficient

conditions for identifying verbs, because some verbs do not show these properties, and

other syntactic categories can also exhibit them.

1.3.2 Adpositions

Turning to adpositions, prototypical adpositions denote the semantic or

grammatical relationship between an NP and a verb, or the relationship between an NP

and another NP (Dryer, 2013), such as a possessive relationship, as in ‘the Queen of

England’. Many prepositions originally denote spatial relations, then exhibit lexical

polysemy and develop more abstract meanings (Brugman, 1983).

Morphologically, it is rarer for adpositions to inflect for TAM than verbs. Svenonius

(2007, p. 1) described adpositions as “caseless, tenseless words”.
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Syntactically, adpositions take NP complements (Dryer, 2013). It is rarer for

adpositions to function as an independent main predicate than verbs, but this is not

impossible. Hagège (2010) analysed adposition phrases as the main predicate in (4), a zero

copula construction in Swahili.

(4) u

2sg

na

with

bahati

luck

‘You are lucky.’ Hagège (2010, p. 248)

The NP complements of adpositions are associated with obliques (e.g., Blake, 2001;

Kroeger, 2005; Payne, 1997). In the noun phrase accessibility hierarchy (NPAH) by

Keenan and Comrie (1977), as shown in (5), obliques rank below subjects, direct objects,

and indirect objects. Therefore, obliques are less accessible to relativisation and other

forms of extraction.1 For example, in Welsh, the gap strategy can be used to relativise on

subjects and direct objects, as in (6a), whereas NPs introduced by prepositions are

typically relativised on using the RP strategy, as in (6b).

(5) Noun Phrase Accessibility Hierarchy (NPAH)

Subject > Direct Object > Indirect Object > Oblique > Possessor > Object of

Comparison

Keenan and Comrie (1977, p. 66)

1I use ‘extraction’ to refer to long-distance dependencies such as relativisation, topicalisation and wh-

dependency, without implying a movement analysis.
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(6) a. Subject relativisation with the gap strategy

y

def

bachgen

boy

a

rel

_ oedd

_ be.pst

yn

prog

darllen

read

‘the boy who was reading’

b. Oblique relativisation with the RP strategy

Dyma

here.is

’r

def

llyfr

book

y

rel

darllenais

read.pst.1sg

y

def

stori

story

ynddo

in.3sg

‘Here is the book in which I read the story.’
Keenan and Comrie (1977, p. 70)

Furthermore, NP complements of adpositions are commonly subject to the

P-stranding constraint, which disallows a gap after an adposition (e.g., Law, 2006).

Cross-linguistically, the extraction of NP complements of adpositions tends to be more

restricted than the NP complements of verbs.

Table 1 summarises the diagnostic criteria for distinguishing between verbs and

adpositions.
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Table 1

Diagnostic Criteria for Verbs and Adpositions

Dimension Prototypical property Verb Adposition

Semantics Meaning Actions and events Relationships between

an NP and another

item

Morphology TAM Inflection More common Less common

Syntax Functioning as

independent main

predicates

More common Less common

NP complements Direct or indirect

object; more accessible

to extraction

Oblique; less accessible

to extraction

1.4 Grammaticalisation

Section 1.3 largely presented verbs and adpositions as belonging to distinct

syntactic categories. In fact, verbs can evolve into adpositions through grammaticalisation

via SVCs. Here, I consider the grammaticalisation pathways of historically asymmetrical

SVCs in Chinese and Ewe (Niger-Congo, Kwa) to show that this is common

cross-linguistically. The changes in Chinese SVCs were mostly semantic or syntactic, but

Ewe SVCs also showed morphological changes relevant to Cantonese coverbs.

In Chinese, bǎ has grammaticalised from a lexical verb to a functional item via SVCs

(Li & Thompson, 1974b; Sun, 1997). bǎ was a lexical verb meaning ‘hold’ in Old Chinese

and functions as a main predicate in (7), an excerpt from Mozi (5th–3rd century BCE).
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(7) Yù

Yu

q̄ın

personally

bǎ

ba

tiān

Heaven

zh̄ı

gen

ruì

imperial

lìng,

tablet

y̌ı

purp

zhēng

attack

Yǒu

You

Miáo

Miao

‘Yu himself took hold of Heaven’s imperial tablet in order to attack the You Miao.’

Mozi (2010, pp. 188–189)

The meaning of bǎ became more abstract in Middle Chinese. bǎ no longer means

‘hold’ in (8), an excerpt from Mocking a Drunken Guest by poet Bai Juyi (772–846).

Instead, bǎ functions as a coverb introducing the affected entity, hángzhōu cìsȟı ‘Hangzhou

Governor’, in a disposal construction.

(8) mò

neg

bǎ

ba

hángzhōu

Hangzhou

cìsȟı

Governor

q̄ı

bully

‘Do not bully the Governor of Hangzhou.’ Bai (1999, p. 306)

In modern Mandarin, bǎ has largely grammaticalised into a functional item. One of

its common uses is to introduce an entity that is negatively affected (Wang, 2013), as in (9).

(9) Zhāngsān

Zhangsan

bǎ

ba

Lisi

Lisi

p̄ıping

criticise

le

pfv

‘Zhangsan criticised Lisi.’ Li and Thompson (1974b, p. 203)

Other than bǎ in Chinese, asymmetric SVCs commonly grammaticalise into a

functional item across languages (e.g., Aikhenvald, 2006), such as in Ewe. Some members

of the more restricted class in Ewe asymmetric SVCs, known as de-verbal prepositions

(Lord, 1993), show properties consistent with grammaticalisation from verbs to

prepositions. Besides appearing in asymmetric SVCs, they can still function as a lexical

verb; see Table 2.
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Table 2

Ewe Deverbal Prepositions

Item Lexical verb meaning Meaning in asymmetric SVCs

ná give to

tó pass through through

tsó come from from

Note. Adapted from Historical Change in Serial Verb Constructions (1st ed., p. 146), by C. Lord, 1993,

John Benjamins Publishing Company, based on G. Ansre (1966). Copyright 1993 by Carol Lord.

Ansre (1966) observed that the de-verbal prepositions did not conjugate for tense or

aspect in asymmetric SVCs. However, they had different conjugation behaviours earlier.

Westermann (1930) observed the following: ná was conjugated for tense but not any more;

only some speakers conjugated tó; and tsó was conjugated for the future tense or habitual

aspect. During the thirty or so years between Westermann (1930) and Ansre (1966), these

de-verbal prepositions have gone further along their grammaticalisation pathways and are

no longer conjugated in SVCs. Their varying conjugation behaviours, as observed by

Westermann (1930), support the proposal that they may not belong to a single syntactic

category during grammaticalisation.

1.5 Cantonese Coverbs

Having considered the prototypical properties of verbs and adpositions and

grammaticalisation pathways via SVCs, I examine the syntactic category of Cantonese

coverbs and whether they are undergoing grammaticalisation in this section. Francis and

Yuasa (2008) proposed a multi-modular framework for the grammaticalisation of

Cantonese coverbs, in which semantics changes faster than syntax, and changes can occur

independently in different dimensions. Therefore, I consider changes across dimensions,

applying semantic, morphological and syntactic diagnostic criteria outlined in Table 1.

Some also consider (a) negating with m- and (b) reduplicating in an A-not-A polar
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question as diagnostic criteria for verbhood (Francis & Matthews, 2006). However, (a) and

(b) are not restricted to prototypical verbs. For example, in m-mong4 ‘not busy’ and

mong4-m-mong4? ‘busy or not?’, mong4 is a predicate denoting properties (Matthews &

Yip, 2011) instead of a prototypical verb denoting actions or events. Therefore, I consider

(a) and (b) as insufficient diagnostics for establishing coverbs as prototypical verbs.

(10) is an example of the Cantonese coverbs tung4 ‘with’ in an asymmetric SVC.

tung4 is from a grammatically and semantically restricted class of coverbs, whereas the

other verb king1gai2 ‘chat’ is from a less restricted class and can be replaced with verbs

denoting other activities.

(10) nog5

1sg

tung4-gwo3

with-exp

keoi5dei6

3pl

king1gai2

chat

‘I’ve chatted with them.’ Francis and Matthews (2006, p. 753)

There are over a dozen commonly used coverbs in Cantonese (Francis et al., 2015;

Leung, 2014; Matthews & Yip, 2011). The present study does not aim to provide an

exhaustive survey of Cantonese coverbs, but instead focuses on a representative subset of

six coverbs: pui4 ‘accompany’, doi6 ‘in place of’, wan2 ‘with, using’, tung4 ‘with’, wai4

‘for the sake of’, and hoeng3 ‘towards’. They are semantically similar in the sense that they

select animate objects and do not inherently express paths.

1.5.1 Applying Diagnostic Criteria to Coverbs of Interest

Semantics: Denoting Actions or Events. Similar to the Ewe de-verbal

prepositions in Table 2, Cantonese coverbs have different meanings when functioning as the

main predicate (if available) and in asymmetric SVCs; see Table 3. Based on my intuition

as a native speaker, pui4 ‘accompany’, doi6 ‘replace’, and wan2 ‘seek’ can denote actions

or events, whereas tung4 ‘with’, wai4 ‘for the sake of’, and hoeng3 ‘towards’ cannot.

Morphology: Aspect Marking. Cantonese has a larger set of postverbal

particles that mark aspect than Mandarin (Matthews & Yip, 2011), providing insights into
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the morphology of coverbs. Cantonese coverbs can take aspect marking, as in (10), which is

cited as evidence that Cantonese coverbs are verbs (Francis & Matthews, 2006; Matthews,

2006).

Syntax: Functioning as Independent Main Predicates. Based on my

intuition as a native speaker and Leung (2014), pui4 ‘accompany’, doi6 ‘replace’, and wan2

‘seek’ can function as independent main predicates, whereas tung4 ‘with’, wai4 ‘for the

sake of’, and hoeng3 ‘towards’ cannot; see Table 3. For example, ngo5 pui4 nei5 ‘I

accompany you’ is grammatical, but ngo5 tung4 nei5 ‘I with you’ is not. Note that I treat

functioning as the main predicate and coverb as different uses of the same item, because

they are (a) phonologically identical, including having the same tone; (b) morphologically

identical, both being able, for example, to take aspect markers; and (c) the coverb meaning

is identical or inferable from the main predicate meaning.2 We already see a pattern

emerging: Items that can denote actions or events also tend to be able to function as

independent main predicates.

Syntax: Relativisation Strategies of NP Complements. As shown in Table

1, the NP complements of verbs are typically more accessible to extraction than the NP

complements of prepositions. Common types of extraction in Cantonese include

relativisation and topicalisation. (Cantonese is a wh-in-situ language; therefore,

wh-questions in Cantonese do not typically involve extraction [Matthews & Yip, 2011].) I

focus on relativisation rather than topicalisation in this study because topicalisation

typically needs to be licensed by the discourse and is associated with certain

communicative functions such as contrast (Lambrecht, 1994; Matthews & Yip, 2011),

whereas relativisation depends less on the discourse and therefore does not present the

2Since wan2 denotes intentionally searching for a target, constructions such as [wan2 + target + action]

allow interpretation that the target is sought to carry out the subsequent action, and the target may be

understood as a tool used for the action. Therefore, the coverb meaning ‘with, using’ is inferable from the

main predicate meaning ‘seek’ for wan2.
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same kind of challenges when it comes to eliciting the type of acceptability judgements

that are the focus of my experimental investigation (Section 2).

The typical structure is [relative clause + attr(ge3 ) + head noun] or [relative

clause + dem(go2 ) + clf + head noun].3 Out of these two structures, the target

sentences in the present study have the latter structure, similar to (11) and (12), because it

is more colloquial and used more frequently in speech (Matthews & Yip, 2001). Due to the

scarcity of research in Cantonese, it is unclear to what extent the NPAH applies to

Cantonese. Generally speaking, subjects and the direct objects are relativised on using the

gap strategy, and other grammatical functions tend to be relativised on using the RP

strategy. There is a traditional distinction between grammatical and intrusive RP (e.g.,

Sells, 1984), but Francis (2022) suggested that in cases of ongoing grammaticalisation, such

as what Cantonese coverbs may be undergoing, this distinction is not as clear-cut.

Therefore, I adopt a gradient approach to grammaticality and consider speakers’

preferences rather than categorising Cantonese RPs as grammatical or intrusive. Indeed,

experimental evidence supports the gradient approach and shows that relativisation

behaviour varies by degrees across coverbs. In the production task by Francis et al. (2015),

around 30% of responses used a gap strategy to relativise on the NP complement of the

coverb doi6 ‘in place of’ and around 40% did so for wan2 ‘with, using’. However, no

responses used a gap strategy to relativise on the NP complement of the coverb tung4

‘with’. This is in line with the acceptability judgement task by Francis and Matthews

(2006), which observed that relativising the NP complements of tung4 ‘with’ using a gap

strategy was rated as much less acceptable than other coverbs that denote actions and can

3Following Matthews and Yip (2011), the attributive marker (ge3 ), the demonstrative (go2 ) and the

classifier are analysed as external to the relative clause.
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function as independent main predicates.4 Despite the variation, the RP strategy is

generally preferred over gap for the NP complements of coverbs. Francis and Matthews

(2006) found that participants rated relativising the NP complement of coverbs using a gap

strategy, as in (11a), to be significantly less acceptable than when the same item functions

as the main verb, as in (11b). Similarly, Francis et al. (2015) found that the RP strategy

was rated to be significantly more acceptable than a gap strategy for relativising the NP

complements of coverbs, as in (12).

(11) a. wan2 ‘with, using’ as a coverb, gap strategy

[[keoi5

[[3sg

wan2

seek

gwo3

exp

_ king1gai2

_ chat

]go2

]dem

go3

clf

pang4jau5

friend

]m4

]neg

hai2dou6

here

‘The friend that they have chatted with is not here.’

b. wan2 ‘seek’ as a main verb, gap strategy

[[keoi5

[[3sg

wan2

seek

gwo3

exp

_ ]go2

_ ]dem

go3

clf

pang4jau5

friend

]m4

]neg

hai2dou6

here

‘The friend that they have looked for is not here.’
Francis and Matthews (2006, p. 794)

(12) doi6 ‘in place of’ as a coverb, RP/gap strategy

[[ngo5

[[1sg

doi6

in place of

(

(

keoi5

3sg

)

)

gin3

see

haak3

client

]go2

]dem

go3

clf

tung4si6

colleague

]hou2

]very

leng3neoi2

pretty

‘The colleague who I met the client for is very pretty.’
Francis et al. (2015, p. 78)

Why might the RP strategy be preferred over the gap strategy for relativising the

NP complements of coverbs? A similar preference observed in Mandarin is attributed to

4On a scale of 1 (good) to 4 (bad), relativisation of the NP complements of tung4 ‘with’ using the gap

strategy received a mean rating of 3.53, whereas coverbs that could function as main predicate and denote

actions or events received mean ratings of 2.20 to 2.80.
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the P-stranding constraint, which disallows gaps after adpositions (Huang, 1998; Zhang,

1990). However, I find the P-stranding constraint inadequate as an explanation for

Cantonese coverbs. First, it presupposes that Cantonese coverbs are prepositions, which is

questionable. Furthermore, the P-stranding constraint is often conceptualised as a strict

rule, making it less than ideal for capturing speakers’ gradient preferences for relativisation

strategies in Cantonese coverbs.

Other than the P-stranding constraint, the Avoid Competing Subcategorisers (ACS)

principle (Hawkins, 1999) has been applied to explain the preference for RP as a

relativisation strategy for Cantonese coverbs (Francis & Matthews, 2006; Francis et al.,

2015). If the main verb and coverb can both license a gap, then they are competing

subcategorisers, which increases processing difficulty. A strong preference for the RP

strategy removes some competition between the main verb and the coverb, thereby

facilitating processing. However, how the ACS principle applies to Cantonese relativisation

can be further specified. It is unclear in what ways the main verb competes with coverbs to

license the gap in Cantonese. The structure of SVC is [coverb + object of the coverb (RP

or gap when relativised on) + main verb + object of the main verb]. Therefore, it is hard

for the main verb to compete to license a gap that actually comes before it.

Beyond the ACS principle, there are multiple factors related to processing difficulty:

syntactic locality (Gibson, 1998), filler-gap domain size (Hawkins, 2004), cognitive

accessibility of the head noun (Ariel, 1999), surprisal effect (Hale, 2001; Levy, 2008), and

so on. Providing a comprehensive account of the processing difficulty of relative clauses is

beyond the present scope, but generally speaking, structural complexity increases down the

NPAH. Therefore, processing difficulty also increases, and the RP strategy is used more

often to facilitate processing.

In short, coverbs vary in relativisation behaviour, but the general tendency is for the

RP strategy to be preferred over the gap strategy. This degree of preference varies across

coverbs in ways that may systematically correlate with other diagnostic criteria for
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syntactic category, such as functioning as the main predicate and denoting actions or

events. This suggests that relativisation behaviour, although not a sufficient diagnostic on

its own, can function as a gradient indicator of whether a coverb is more verb-like or

preposition-like. The diagnostic criteria across semantics, morphology, and syntax yield

mixed results when applied to the Cantonese coverbs of interest. The fact that Cantonese

coverbs can take aspect markers seems to suggest that they are verbs, but semantic and

syntactic criteria indicate that some coverbs are more preposition-like.

1.5.2 On the Ongoing Grammaticalisation of Cantonese Coverbs

The mixed behaviour discussed above raises the question of whether Cantonese

coverbs are undergoing grammaticalisation from verbs to prepositions, with some items

being more preposition-like, because they are further along the grammaticalisation

pathway. This is possible since even the more preposition-like coverbs function as

independent main predicates and denote actions or events in Classical Chinese, suggesting

that they were once more prototypical verbs. Table 3 summarises the main predicate

meaning of Cantonese coverbs of interest in Classical Chinese, and the synchronic

diagnostic results. Meanings in Classical Chinese are obtained from Hanyu Da Cidian

(Hanyu Da Cidian Editorial Committee, 1986). When multiple meanings are listed, I chose

the one most relevant to the present analysis. The modern Cantonese meanings are based

on Francis and Matthews (2006) and Matthews (2006). Preferences for RP and gap

relativisation strategies are based on the results in Francis and Matthews (2006) and

Francis et al. (2015). The question mark in Table 3 highlights the current knowledge gap,

which I seek to bridge.
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Table 3

Diachronic and Synchronic Diagnostics Applied to the Cantonese Coverbs of Interest

Classical Chinese Modern Cantonese

Item Main

predicate

meaning

Coverb

meaning

Main

predicate

meaning

Can denote

actions or

events

Takes aspect

marking

RP relativi-

sation

strategy

Gap relativi-

sation

strategy

pui4 accompany accompany accompany Yes Yes Preferred ?

doi6 replace in place of replace Yes Yes Preferred Possible

wan2 press with, using seek Yes Yes Preferred Possible

tung4 gather,

accompany

with – No Yes Preferred Strongly

dispreferred

wai4 do for the sake

of

– No Yes Preferred ?

hoeng3 face towards – No Yes Preferred ?
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The differences observed and presented in Table 3 are consistent with Cantonese

coverbs evolving from verbs to prepositions via asymmetric SVCs, similar to the attested

grammaticalisation pathway of the Chinese bǎ discussed in Section 1.4. Morphologically,

Cantonese coverbs in asymmetric SVCs can currently still take aspect marking. Similarly,

Ewe de-verbal prepositions used to be conjugated in asymmetric SVCs, but many of them

no longer do. Therefore, Cantonese coverbs may be at an earlier period of

grammaticalisation than Ewe de-verbal prepositions. In terms of syntax, Francis and

Matthews (2006) and Francis et al. (2015) observed a stronger preference against

relativising the NP complements of tung4 ‘with’ using a gap strategy than other coverbs,

but they accounted for their results by (a) noting that it was not significant statistically

and based on very few sentences; (b) lexical semantic effect; and (c) frequency-based effect.

Therefore, they still regarded Cantonese coverbs as a uniform category of defective verbs.

The question marks in Table 3 show that it is unclear whether it is possible to use the gap

strategy to relativise on the NP complements of pui4 ‘accompany’, wai4 ‘for the sake of’,

and hoeng3 ‘towards’. To address this knowledge gap, I systematically examine the

relativisation behaviours of a larger number of Cantonese coverbs to test whether some are

further along their grammaticalisation pathway than others.

1.6 The Present Study

Building on the above observations and analysis, I use an acceptability judgement

task to examine whether Cantonese coverbs belong to a single uniform syntactic category

and, if not, to what extent they are more preposition-like or verb-like. On the basis of the

information presented in Table 3, I hypothesise that Cantonese coverbs do not belong to a

single syntactic category: pui4 ‘accompany’, doi6 ‘in place of’, and wan2 ‘with, using’ are

more verb-like because they can denote actions or events and function as an independent

main predicate in modern Cantonese; the other three coverbs, tung4 ‘with’, wai4 ‘for the

sake of’, and hoeng3 ‘towards’, are more preposition-like. Two specific predictions are

associated with this general hypothesis.
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Prediction 1. Main effect of relativisation strategy (RP and gap): The RP strategy will

receive higher acceptability ratings than the gap strategy for relativising the NP

complements of coverbs, because RP is preferred for relativising the NP complements of

coverbs in general (Matthews & Yip, 2011).

Prediction 2. Interaction effect of relativisation strategy and item type (verb-like and

preposition-like): It will be less acceptable to relativise on the NP complements of

preposition-like coverbs using a gap strategy than verb-like coverbs, because they do not

belong to a single syntactic category and will show variation in relativisation behaviour.

2 General Methods

To test the hypothesis and related predictions, I conducted two acceptability

judgement experiments: a pilot study to validate the design and the main study. The

dependent variable was the acceptability rating. The independent variables were the Item

Type and Relativisation; see Table 4. I manipulated the independent variables

within-participants to increase the experiment’s sensitivity to small effect sizes. I designed

the acceptability judgement experiments according to the practices recommended in

Cowart (1997) and Goodall (2021). The Social Sciences & Humanities Interdivisional

Research Ethics Committee approved the study (reference number: 1769554). I outline

methods shared by the pilot and main study in this section before highlighting what differs

between them in Sections 3 and 4.
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Table 4

Independent variables and conditions in the pilot and main studies

Experiment Item type Relativisation

Pilot Three conditions: object-control

verb (control), verb-like coverbs,

preposition-like coverbs

Two conditions: RP, gap5

Main Two conditions: verb-like coverbs,

preposition-like coverbs

Three conditions: unrelativised

(baseline), RP, gap

Note. The verb-like coverbs were pui4 ‘accompany’, doi6 ‘in place of’, and wan2 ‘with, using’. The

preposition-like coverbs were tung4 ‘with’, wai4 ‘for the sake of’, and hoeng3 ‘towards’. The object-control

verbs were giu3 ‘ask’, ceng2 ’request’, and tok3 ‘entrust’. The object-control verbs were a good

experimental control for the coverbs because the structure of object-control verbs is superficially the same

as that of coverbs (Li & Thompson, 1981). To control for animacy, all coverbs and object-control verbs

included in the experiment appeared with an animate object.

2.1 Design and Materials

2.1.1 Structure of Target Sentences

The pilot and the main study each had 18 target sentences.6 When the NP

complements of the coverbs and object-control verbs are relativised on, the relative clause

modifies the subject of the property-denoting predicate in the matrix clause. Target

sentences within the same Relativisation conditions had the same number of characters.

(13) shows examples of target sentences in different conditions.

5In the following, ‘RP/gap strategy’ refers to the relativisation strategy and ‘RP/gap condition’ refers

to the experimental condition.

6For the pilot study, nine items (six coverbs of interest and three object-control verbs) multiplied by two

Relativisation conditions gave a total of 18 target sentences. For the main study, six coverbs multiplied by

three Relativisation conditions gave a total of 18 target sentences.
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(13) a. Unrelativised, verb-like coverb, in main study only

ngo5

1sg

[wan2

[with

gwo3

exp

hou2 mong4

very busy

go2

det

go3

clf

tung4si6

colleague

]ze3

]borrow

je5

thing

‘I have sought the very busy colleague to borrow things from them.’

SUBJ COV VERB OBJHEADNPROP

b. Unrelativised, preposition-like coverb, in main study only

ngo5

1sg

[tung4

[with

gwo3

exp

hou2 mong4

very busy

go2

det

go3

clf

tung4si6

colleague

]ze3

]borrow

je5

thing

‘I have borrowed things from the very busy colleague.’

SUBJ COV VERB OBJHEADNPROP

c. RP/gap, verb-like coverb, in main & pilot study

[[ngo5

[[1sg

wan2

with

gwo3

exp

(

(

keoi5

3sg

)

)

maai5

buy

je5

thing

]go2

]dem

go3

clf

tung4si6

colleague

]hou2 mong4

]very busy

‘The colleague that I have sought to borrow things from is very busy.’

SUBJ COV RP VERB OBJ HEADN PROP

d. RP/gap, preposition-like coverb, in main & pilot study

[[ngo5

[[1sg

tung4

with

gwo3

exp

(

(

keoi5

3sg

)

)

ze3

borrow

je5

thing

]go2

]dem

go3

clf

tung4si6

colleague

]hou2 mong4

]very busy

‘The colleague that I have borrowed things from is very busy.’

SUBJ COV RP VERB OBJ HEADN PROP

e. RP/Gap, Object-control verb, in pilot study only

[[ngo5

[[1sg

cing2

request

gwo3

exp

(

(

keoi5

3sg

)

)

lo2

take

je5

thing

]go2

]dem

go3

clf

tung4si6

colleague

]hou2 mong4

]very busy

‘The colleague that I have requested to take things is very busy.’

SUBJ CTRL RP VERB OBJ HEADN PROP

SUBJ, as used in unrelativised conditions (13a) and (13b), is an abbreviation which

denotes the subject of the main clause; SUBJ denotes the subject of the coverb

construction in the relative clause in (13c) and (13d); SUBJ denotes the subject of the

object-control verb construction in the relative clause in (13e). SUBJ was ngo5, the 1sg
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pronoun, for all target sentences.

COV denotes the coverb of interest in (13a)–(13d). CTRL denotes the

object-control verb in (13e). The coverb of interest and the object-control verb were

accompanied by the experiential aspect marker gwo3, consistent with Francis and

Matthews (2006). This reduced possible ambiguity, as some coverbs of interest are

ambiguous without the aspect marker. For example, tung4 in sentence (13d) can mean

‘with’ or ‘and’ if it occurs without the aspect marker.

The object of the coverb of interest or the object-control verb was denoted as

HEADN, the head noun. The head noun was relativised on using the RP or gap strategy in

(13c)–(13e). There were three possible lexical items for head nouns in the target sentences:

tung4si6 ‘colleague’, leon4geoi1 ‘neighbour’, or pan4jau5 ‘friend’. All head nouns were

singular and gender neutral.

PROP, as used in (13), is an abbreviation for property-denoting elements; PROP

denotes the adjectival modifier in unrelativised conditions (13a) and (13b); PROP denotes

the property-denoting predicate in the relativised conditions (13c)–(13e). I chose

property-denoting predicates because they typically do not license internal arguments,

ensuring that matrix clauses had a similarly simple argument structure. PROP was hou2

mong4 ‘very busy’ or hou2 sing2 ‘very smart’ in the target sentences.

VERB denotes the main verb in the coverb construction, as in (13a)–(13d), or the

embedded verb in the object-control construction, as in (13e). There were three possible

lexical items for VERB in the target sentences: ze3 ‘borrow’, maai5 ‘buy’, or lo2 ‘take’. I

chose these three verbs because they are all common transitive verbs that denote the

transfer of objects and select an agent and a theme, thereby controlling the argument

structure across target sentences.

OBJ, as used in (13), is an abbreviation which denotes the object of VERB. OBJ

was je5 in all target sentences, and in a general sense, referred to items.
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I varied the 18 combinations7 of PROP, HEADN and VERB evenly across the 18

target sentences. This helped to (a) prevent participants from finding the items repetitive;

(b) ensure the findings generalise to different combinations of lexical items; (c) mask the

true purpose of the experiment; and (d) counteract possible specific lexical-item-based

effects (e.g., Cowart, 1997; Schütze & Jon, 2014). All lexical items occur naturally with the

coverbs of interest and object-control verbs based on my judgement as a native speaker.

2.1.2 Practice, Filler and Benchmark Sentences

To ensure participants understood the instructions, they first rated four practice

sentences of varying acceptability before rating the sentence blocks. Half of the sentences

in each block were target sentences, as exemplified in (13), two were benchmark sentences

for identifying inattentive participants, and the rest were fillers for masking the purpose of

the study. One benchmark in each block had the highest level of acceptability, and the

other had the lowest.

2.1.3 Questionnaire Design

I conducted the questionnaire with Qualtrics. I created 18 lists, each containing 36

sentences in traditional Chinese characters without punctuation. Each participant saw one

of the lists. With a Latin square design, each list contained 18 target sentences in one of

the 18 combinations of lexical items. The other 18 filler or benchmark sentences are the

same across the lists. I pseudo-randomised the order of sentences using a script such that

no three target sentences appeared consecutively within each block.

2.2 Procedures

Participants first filled in their demographic information (Appendix A). Participants

then received instructions to evaluate sentences on a five-point Likert scale for naturalness.

To aid participants’ understanding of the scale, I provided descriptions for each point in

7Two possibilities of PROP multiplied by three possibilities of HEADN multiplied by three possibilities

of VERB gave a total of 18 combinations of lexical items.



CANTONESE COVERBS 30

the scale (Appendix B), covering comprehension and production. To mitigate the

observer’s paradox, the description referred to one’s own and others’ production.

Participants rated the sentence one by one at their own pace. See Appendix C for an

example of a full list of sentences seen by a participant in the main study. The

questionnaire encouraged participants to take a short break between blocks to avoid

fatigue; see Sections 3.1.2 and 4.1.2 for how I split the sentence list into blocks.

3 Pilot Study

3.1 Pilot Study Methods

3.1.1 Participants

Fourteen native speakers of Hong Kong Cantonese participated in the pilot study.

There were six males and eight females. Twelve were aged 18–25 and two were aged 46–55.

No participants were excluded based on their responses to the benchmark sentences.

3.1.2 Questionnaire Design

I manually divided each list of 36 sentences into Block A and Block B. Each block

had 18 sentences, including nine target sentences, seven fillers and two benchmarks. Each

of the six coverbs of interest and the three object-control verbs appeared once in the nine

target sentences in each block. Four or five of the nine target sentences in each block had

an RP, and the rest had a gap. The different combinations of lexical items were spread as

evenly as possible across the two blocks, such that each HEADN and VERB appeared

three times, and each PROP appeared four or five times in each block. A benchmark

appeared in positions 5–7 and 13–15 within each block, respectively. Half of the

participants saw Block A first, and the other half saw Block B first.

3.1.3 Data Analysis

I analysed the data using a cumulative link mixed-effects model (CLMM)

implemented with the ordinal package (Christensen, 2025). A linear mixed-effect model

(LMM) was not used because the data violated the LMM’s assumption of homoscedasticity
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(i.e., constant residual variance); see Appendix D for details of model selection. The

CLMM included Item Type as a proportional fixed effect, Relativisation as a

non-proportional fixed effect, and participants as a random effect. I additionally tested for

the Item Type × Relativisation interaction. I dummy-coded independent variables, with

object-control verb as the reference condition for Item Type, because object-control verbs

are more prototypical verbs than coverbs; RP was the reference condition for

Relativisation, because it is the preferred strategy for relativising the NP complements of

coverbs in Cantonese (Matthews & Yip, 2011).

3.2 Pilot Results

Item Type had a significant effect on the acceptability of relativisation.

Preposition-like coverbs received significantly lower ratings than object-control verbs

(β = −0.68, SE = 0.30, z = −2.23, p = .024). Verb-like coverbs received higher ratings than

object-control verbs, but the difference was not significant

(β = 0.45, SE = 0.29, z = 1.55, p = .12). Relativisation showed significant non-proportional

effects across the rating scale. Compared with the RP condition, the gap condition was less

likely to receive high ratings, indicating that it suppressed ratings at the upper end of the

scale more than at the lower end. I added a non-proportional Item Type × Relativisation

interaction term. This term did not improve model fit, χ2(16) = 6.50, p = .98. The pilot

study showed no evidence of an Item Type × Relativisation interaction.

3.3 Pilot Discussion

The pilot results, which showed the main effects of Item Type and Relativisation on

acceptability ratings, suggested that the experimental design was feasible. Given the small

sample size of the pilot study, these results are preliminary and should be interpreted with

caution. The main study will provide the primary evidence. I made some changes to

further improve the design of the main study.

A major modification is that I introduced unrelativised as a new baseline condition

to Relativisation, as illustrated in (13a) and (13b), in addition to the two existing
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conditions (RP and Gap). Although I observed that sentences with relativisation of the NP

complements of preposition-like coverbs were less acceptable than those with verb-like

coverbs in the pilot study, it was not possible to conclude that the reduction in

acceptability was caused by relativisation without an unrelativised baseline, because the

reduction could be due to non-syntactic factors. For example, the relational meaning of

preposition-like coverbs, which typically denote more abstract relationships, could make

them occur less naturally with the lexical items in the target sentences. Preposition-like

coverbs could also receive lower ratings because it is less acceptable for them to take the

experiential marker gwo3. The unrelativised baseline can control for these semantic and

morphological differences between preposition-like and verb-like coverbs. If certain

differences between the preposition-like and verb-like coverbs are observed only in the RP

and gap conditions but not in the unrelativised baseline, I can confidently conclude that

the difference is caused by relativisation. This inclusion of baseline condition is consistent

with other acceptability judgement studies on RP in relative clauses (e.g., Alexopoulou &

Keller, 2007). To avoid the experimental design becoming overly complicated, I removed

the object-control verb condition for Item Type, as it is not the study’s main focus.

4 Main Study

The main differences between the main and pilot study were that (a) the main

study included the unrelativised baseline for Relativisation, but not object-control verbs for

Item Type; (b) the main study had three blocks and the pilot study had two; and (c) the

benchmark sentences in the main study had more extreme acceptability to identify

inattentive participants more effectively.

4.1 Main Study Methods

4.1.1 Participants

Sixty-nine completed responses were recorded. One response was excluded for

failing two or more benchmark sentences across the six benchmarks in the three blocks. If

a highly acceptable benchmark received a rating of 1 (very unnatural) or 2, I considered it
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a fail. On the contrary, if an extremely unacceptable benchmark received a rating of 5

(very natural) or 4, I considered it a fail. Of the final sample of 68 responses, 41 were

females, 22 were males, four preferred not to say, and one identified as other gender(s). 35

participants were aged 18–25, five were aged 26–35, 10 were aged 36–45, 12 were aged

46–55, four were aged 56–65, one was aged 66–75, and one preferred not to say. All

participants were native speakers of Hong Kong Cantonese.

4.1.2 Questionnaire Design

I manually divided each list of 36 sentences into Blocks A, B, and C. Each block

had 12 sentences, including six target sentences, four fillers and two benchmarks. Each of

the six coverbs of interest appeared once in the six target sentences in each block. Two of

the target sentences in each block had an RP, two had a gap, and two were unrelativised.

The different possibilities of lexical items were spread as evenly as possible across the three

blocks, such that each HEADN and VERB appeared twice, and each property verb

appeared three times in each block. A benchmark appeared in positions 2–5 and 8–11

within each block, respectively. Using a Latin Square Design, I assigned participants to one

of the three counterbalanced block orders: A-B-C, C-A-B, or B-C-A.

4.1.3 Data Analysis

I used a CLMM to analyse the data, following the same approach as in the pilot

study (Appendix D). To determine the final CLMM structure, I used LMMs to assess

whether random effects should be included. Likelihood ratio tests comparing LMMs with

and without random effects for sentences indicated that including sentence random effects

significantly improved model fit, χ2(1) = 14.85, p < .0001. Therefore, I included participant

and sentence random effects in the final model of the main study.

I evaluated the proportional odds assumption using likelihood-ratio tests of nominal

effects in a cumulative link model without random effects. There is no violation of the

proportional odds assumption by Item Type, χ2(3) = 3.55, p = .31, Relativisation,

χ2(6) = 7.48, p = .28, or the interaction between Item Type and Relativisation,
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χ2(15) = 17.74, p = .28.

Therefore, the final model (Main CLMM) included the Item Type, Relativisation,

and their interaction as proportional fixed effects, with random effects for participants and

sentences. To explore the nature of significant interactions, I conducted post hoc pairwise

tests and interaction contrasts (difference-in-differences) using the emmeans package

(Lenth et al., 2026) in R and applied the Holm-Bonferroni correction. I dummy-coded

independent variables, with verb-like coverbs as the reference condition for Item Type,

because I am interested in how coverbs are undergoing grammaticalisation from verbs to

prepositions. Unrelativised was the reference condition for Relativisation, because it shows

baseline acceptability before relativisation.

4.2 Main Study Results

Item Type had a significant effect on the acceptability. Preposition-like coverbs

received significantly lower ratings than verb-like coverbs

(β = −0.50, SE = 0.25, z = −1.99, p = .046). Relativisation also had a significant effect.

Compared to the unrelativised baseline, the RP condition

(β = −1.58, SE = 0.23, z = −6.96, p < .001) and the gap condition

(β = −2.34, SE = 0.24, z = −9.93, p < .001) received significantly lower ratings.

The interaction between Item Type and Relativisation was significant for the gap

condition (β = −.662, SE = 0.31, z = −2.14, p < .0322), whereas it was not significant for

the RP condition (β = −0.19, SE = 0.30, z = −0.62, p = .53). Post hoc tests revealed that

preposition-like coverbs received lower ratings than verb-like coverbs across all

Relativisation conditions, including the unrelativised baseline

(β = −0.56, SE = 0.22, z = −2.58, p = .010), the RP condition

(β = −0.75, SE = 0.21, z = −3.55, p < .001) and the gap condition

(β = −1.23, SE = 0.22, z = −5.54, p < .001). The interaction effect was driven by a

significantly larger penalty for preposition-like coverbs in the gap condition than in the

unrelativised baseline (β = −0.66, SE = 0.31, z = −2.14, p = .032). There were no other



CANTONESE COVERBS 35

significant differences in the magnitude of the Item Type effect between other

Relativisation conditions (unrelativised vs RP: p = .53, RP vs gap: p = .12). Figures 1 and

2 visualise the interaction effect.

To rule out the possibility that the Item Type × Relativisation interaction was

driven by a single coverb, I added individual coverbs as a fixed effect to the Main CLMM.

After controlling for individual coverbs, the interaction between Item Type and

Relativisation was still significant for the gap condition

(β = −0.67, SE = 0.28, z = −2.38, p = .018), whereas it was not significant for the RP

condition (β = −0.22, SE = 0.28, z = −0.79, p = .43), similar as before. All individual

coverbs showed significant main effects, indicating baseline differences in acceptability

between coverbs. However, controlling for individual coverbs did not eliminate the Item

Type × Relativisation interaction, suggesting that this interaction is a general pattern

rather than specific to certain coverbs.

Unrelativised Gap RP
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Figure 1

Distribution of acceptability ratings across Item Type and Relativisation conditions
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Figure 2

Estimated probability of receiving an acceptability rating of 3–5 by Item Type and

Relativisation, estimated from the Main CLMM. Error bars show approximate 95%

confidence intervals obtained from simulations (emmeans uncertainty; thresholds held fixed).

4.3 Main Study Discussion

The results of the main study were consistent with predictions 1 (main effect of

Relativisation) and 2 (interaction effect of Relativisation and Item Type).

Item Type had a significant effect on acceptability ratings. Preposition-like coverbs

received lower ratings than verb-like coverbs across all Relativisation conditions, including

the unrelativised baseline. The baseline in the main study controlled for any non-syntactic

differences; see Section 3.3. Any additional acceptability penalty for preposition-like

coverbs observed in other Relativisation conditions (RP and gap) would be due to

differences in syntactic behaviours between preposition-like and verb-like coverbs.

Relativisation had a significant effect on acceptability ratings. The unrelativised

baseline received the highest rating, followed by the RP condition, whereas the gap

condition received the lowest rating, consistent with Prediction 1. The RP condition

receiving higher ratings than the gap condition is consistent with Francis et al. (2015) and

Matthews and Yip (2011), who noted RP as the preferred strategy for relativising the NP
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complements of coverbs.

The most notable result from the main study is the Item Type × Relativisation

interaction. The acceptability penalty for preposition-like coverbs was significantly larger

under the gap condition than under the unrelativised baseline, whereas the RP condition

did not differ significantly from the baseline. Although preposition-like coverbs were less

acceptable than verb-like coverbs in all Relativisation conditions, this difference was

especially pronounced in the gap condition, which is consistent with Prediction 2. This

Item Type × Relativisation interaction effect remained significant when coverbs were added

to the model as fixed effects. Therefore, this interaction effect reflects syntactic properties

shared by preposition-like coverbs in general rather than being driven by specific coverbs.

Beyond the observations by Francis and Matthews (2006) that relativising NP complements

of coverbs like tung4 ‘with’ with a gap strategy was strongly dispreferred, the current

results make an important and novel contribution to our understanding by providing new

data showing that the gap strategy is strongly dispreferred for preposition-like coverbs in

general. The primary contribution of my research is to reveal that the preference observed

for tung4 ‘with’ is not an isolated case. My research has uncovered a systematic difference

in the behaviour of Cantonese coverbs. In the next section, I consider the reasons for the

difference that my empirical investigation has revealed.

5 General Discussion

5.1 Syntactic Category of Cantonese Coverbs

The acceptability judgement results show that relativising the NP complements of

tung4 ‘with’, wai4 ‘for the sake of’, and hoeng3 ‘towards’ is less acceptable and more

strongly dispreferred compared to pui4 ‘accompany’, doi6 ‘in place of’, and wan2 ‘with,

using’. Beyond the results of Francis and Matthews (2006) and Francis et al. (2015), which

were primarily based on tung4 ‘with’, I observed statistically significant differences in

relativisation behaviour for multiple verb-like and preposition-like coverbs. A major

contribution of this study, therefore, is evidence that the preference against relativisation of
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NP complements with the gap strategy is generalisable across preposition-like coverbs and

not based on a small number of items. Table 5 updates Table 3 with the results of this

experimental investigation. The column headed ‘Gap relativisation strategy’ has been

revised based on the results reported in Section 4.3; the column headed ‘Verb-like or

preposition-like’ is new; see bold text.
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Table 5

Diachronic and Synchronic Diagnostics Applied to Cantonese Coverbs of Interest (Revised)

Classical Chinese Modern Cantonese

Item Main

predicate

meaning

Coverb

meaning

Main

predicate

meaning

Can

denote

actions or

events

Takes

aspect

marking

RP rela-

tivisation

strategy

Gap rela-

tivisation

strategy

Verb-like

or

preposition-

like

pui4 accompany accompany accompany Yes Yes Preferred Possible Verb-like

doi6 replace in place of replace Yes Yes Preferred Possible Verb-like

wan2 press with, using seek Yes Yes Preferred Possible Verb-like

tung4 gather, ac-

company

with – No Yes Preferred Strongly

dispre-

ferred

Preposition-

like

wai4 do for the

sake of

– No Yes Preferred Strongly

dispre-

ferred

Preposition-

like

hoeng3 face towards – No Yes Preferred Strongly

dispre-

ferred

Preposition-

like
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From Table 5, we can see that for coverbs that do not function as independent main

predicates and cannot denote actions or events, relativising their NP complements with the

gap strategy is strongly dispreferred, potentially due to increased processing complexity, a

possibility originally raised in Section 1.5. The clustering of these properties provides

compelling evidence that some coverbs are closer to prepositions, whereas others are more

similar to verbs, confirming the hypothesis that they do not belong to a single uniform

syntactic category.

Other than the explanation that Cantonese coverbs do not belong to a single

syntactic category, another potential explanation is the lexical semantic effects (Francis &

Matthews, 2006). However, my results are unlikely to be reducible to lexical semantic

effects. In the main study, the unrelativised baseline used the same lexical items as the RP

and gap conditions, thereby controlling for lexical semantic effects.

Another potential explanation is the frequency effect. Francis and Matthews (2006)

found that items such as wan2 ‘with, using’ were frequently the main predicate, whereas

tung4 ‘with’ was typically used as a coverb in Cantonese radio programmes. They reasoned

that participants judged constraints on the extraction of the NP complements of coverbs

apply to tung4 ‘with’ more than to wan2 ‘with, using’. However, frequency is not a

competing explanation for differences in syntactic categories. Frequency differences are

governed by syntactic differences in formal approaches to syntax, or give rise to syntactic

differences in functional approaches (Newmeyer, 1998; Van Valin, 2001). Frequency

differences support, rather than replace, differences in syntactic categories as an

explanation.

Therefore, an analysis of Cantonese coverbs as not belonging to a single uniform

syntactic category is more convincing than alternative explanations.

5.2 Revisiting Grammaticalisation of Cantonese Coverbs

I discussed the possibility that Cantonese coverbs are undergoing

grammaticalisation from verbs to prepositions in Section 1.4. Here, I review the evidence
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for this position and consider how Cantonese coverbs may continue to evolve.

Based on the present study, there are three main lines of evidence suggesting

ongoing grammaticalisation of Cantonese coverbs: (a) clustering of properties of verb-like

and preposition-like coverbs; (b) their non-uniform syntactic categories; and (c) attested

pathways of asymmetric SVCs.

First, the clustering of properties is consistent with grammaticalisation.

Grammaticalisation is multi-parameter and involves changes across phonology, morphology,

syntax, semantics, and so on (Lehmann, 2015). The semantics and the syntax of coverbs

become more functionally relational and structurally dependent. This suggests there may

be a directional systematic process underlying the changes, and a clear candidate is

grammaticalisation. Coverbs developing more abstract and relational meaning is consistent

with semantic bleaching. For example, the meaning of tung4 changed from the concrete

action ‘gather’ to the comitative ‘with’. Preposition-like coverbs also show loss of some

prototypical properties of verbs, such as functioning as the main predicate and the

relatively unrestricted extraction of their NP complements, which is consistent with

de-categorialisation under grammaticalisation.

In addition, non-uniform syntactic categories are consistent with grammaticalisation

because grammaticalisation is typically a gradual process. Hopper (1991) proposed

divergence as a principle of grammaticalisation: When a lexical item develops functional

use, the original lexical item may remain autonomous, indicating that grammaticalisation

is an incremental process. My observations on coverbs align with the divergence principle.

As items develop functional use as a coverb, more verb-like items can still function as

autonomous main predicates. For the more preposition-like items, their functions as an

autonomous main predicate and lexical verbs have been lost. Items are at different points

of this long and incremental, rather than sudden and drastic, process of

grammaticalisation. Therefore, they show great variation and do not belong to a single

syntactic category. Varying acceptability with respect to the relativisation of their NP
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complements using a gap strategy is therefore to be expected, and my results show this.

Furthermore, the properties of Cantonese coverbs revealed in this study align with

the commonly attested grammaticalisation pathways of asymmetric SVCs (Aikhenvald,

2006). Francis and Matthews (2006) described Cantonese coverbs as problematic for

linguists because they can take aspect marking but are also subject to a preposition-like

extraction constraint. This is not surprising, given the patterns of de-verbal prepositions

such as those found in Ewe, as discussed in Section 1.4. Ewe items functioned like

prepositions in asymmetric SVCs, with their TAM retained before being lost with further

grammaticalisation. Therefore, items may function like prepositions while still taking

aspect marking as they grammaticalise, similar to the current state of the preposition-like

coverbs in Cantonese. As the restricted verb of an asymmetric SVC grammaticalises into a

preposition, it first undergoes semantic bleaching and syntactic change before losing TAM

inflections. Semantics can change faster than syntax in the multi-modular framework for

the grammaticalisation of Cantonese coverbs (Francis & Yuasa, 2008); I extend the

framework by showing that syntactic changes in relativisation behaviour precede

morphological changes.

5.3 The Past and Future of Cantonese Coverbs

Given the split observed between the two types of coverbs that I have examined, it

is natural to ask what past properties of the current preposition-like coverbs have

facilitated grammaticalisation. One possible reason may be differences in event complexity

denoted by items in earlier varieties, such as Middle Chinese. pui4 (Mandarin péi)

‘accompany’ and tung4 (Mandarin tóng) ‘with’ have the historical meaning of ‘accompany’

(Hanyu Da Cidian Editorial Committee, 1986). However, tung4 ‘with’ is more

grammaticalised and preposition-like in modern Cantonese, as my results show. This may

be because in Middle Chinese pui4 was used to denote complex events with role

differentiation, whereas tung4 could indicate symmetric participation, as in (14).
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(14) a. Du Fu (712–770), Farewells to the Tomb of Grand Marshal Fang

duì

face

qí

chess

péi

accompany

Xiè

Xie

fù

Grand Tutor

‘Playing chess in the company of Grand Tutor Xie.’ Du (1996, p. 196)

b. Fang Xuanling (579–648), Jin shu, Chapter 70 of Biographies

wǒ

1sg

j̄ın

now

jiāng

fut

zì-shā,

self-kill

shuí

who

néng

can

tóng

with

zhě?

nom

‘Now I will kill myself, who can join me?’ Fang (1974, p. 2636)

Grand Tutor Xie in (14a) was high-ranking, illustrating the specific use of pui4 in

Middle Chinese for complex situations involving role differentiation. Therefore, the

grammaticalisation of pui4 from a verb to a preposition potentially involves more semantic

bleaching than tung4, as it needs to first generalise to describe symmetric participation.

This may partly explain why verb-like coverbs such as pui4 have, to date, progressed less

far along the grammaticalisation pathway than preposition-like coverbs, such as tung4.

Based on cross-linguistic diachronic evidence, one can predict how Cantonese

coverbs may further evolve. They may ultimately become markers of grammatical

functions that do not take aspect marking, similar to Ewe de-verbal prepositions and the

Chinese bǎ. Turning to the specific cluster of coverbs, the semantics of the currently more

verb-like items may become more abstract and relational. For example, pui4 ‘accompany’

may generalise to mean ‘with’, as verbs meaning ‘accompany’ are a common source of

commitative markers cross-linguistically (Hagège, 1993; Stolz, 2006). In terms of syntax,

verb-like items may no longer function as an independent main predicate or lexical verb,

and the extraction of their NP complements with the gap strategy may become strongly

dispreferred in the future, similar to the current situation of preposition-like coverbs.

Therefore, the preference for the RP/gap strategy could serve as a gradient indicator of an

item’s progress in grammaticalisation and its position on the lexical-functional continuum.
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6 Future Directions

Building on the results of the current study, several future research directions

warrant exploration. Synchronically, it is of course essential to study more Cantonese

coverbs. The current project focused on a subset of six coverbs that take animate objects,

drawn from a group of a dozen coverbs, and observed two clusters: verb-like and

preposition-like. Future studies should expand coverage by investigating coverbs with

distinct meanings, such as those expressing paths or trajectories, including hai2 ‘at’ and

ging1 ‘via’, to determine whether other gradient patterns of syntactic categories or clusters

exist. Diachronically, systematic investigation of the earlier usage of coverbs is a priority.

Although documentation of earlier Cantonese is limited, historical materials such as

Cantonese opera scripts, grammar books and dictionaries written by missionaries could

provide relevant examples of nineteenth-century vernacular Cantonese usage. This enables

the hypotheses concerning the grammaticalisation of Cantonese coverbs put forward in this

paper to be tested. Further comparison with coverbs in other Sinitic varieties, such as

Mandarin and Hokkien, can shed light on grammaticalisation in this language family and

inform broader typological investigation.

From a theoretical perspective, the current study supports the view that syntactic

categories are neither discrete nor uniform, and future research can address how to model

gradient syntactic categories in formal syntactic theories. Furthermore, the results call for

rethinking the dichotomy between grammatical and intrusive RP. Beyond considering the

RP strategy as either grammatically licensed or a last resort, it can also serve as a gradient

indicator of grammaticalisation and indicate where an item sits on the lexical-functional

continuum at a given point in time. This provides a continuum, grounded in empirical

data, as an alternative to the current grammatical/intrusive binary distinction.

Finally, based on the pilot results discussed in Section 3.2, a comparison between

coverbs and other types of verbs may provide further insight. The pilot study showed that

the acceptability of relativising the NP complements of preposition-like coverbs was
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significantly lower than for object-control verbs, but the difference between verb-like

coverbs and object-control verbs was not significant. Although this was an unexpected and

interesting result, I removed the object-control verb condition from the main study to focus

on the internal heterogeneity of coverbs. The main study concluded that some coverbs were

more preposition-like and others were more verb-like, but questions remain about the

extent to which verb-like coverbs resemble more prototypical Cantonese verbs. A

comparison between Cantonese coverbs and other verbs, based on my pilot study design,

would be a natural follow-up.

7 Conclusion

The current study provides evidence that Cantonese coverbs do not form a single

uniform category. More verb-like coverbs (a) denote actions and events; (b) can function as

an independent main predicate; and (c) display fewer restrictions on the extraction of their

NP complements. More preposition-like coverbs show the opposite pattern. The

non-uniform syntactic categories of Cantonese coverbs, as shown by the clustering of

semantic and syntactic properties, suggest that they are undergoing grammaticalisation

from verbs to prepositions at different rates, a pattern common to members of asymmetric

SVCs cross-linguistically. The current study makes two novel contributions: (a) providing

systematic evidence for non-uniform syntactic categories across multiple coverbs rather

than based on a small number of tokens and (b) showing that syntactic changes, such as

the preferred strategy for relativisation of NP complements, may precede morphological

changes, shedding light on the sequence of changes when Cantonese coverbs undergo

grammaticalisation. More broadly, this study supports a gradient approach to syntactic

categories, suggesting that relativisation behaviour can serve as a gradient indicator for

where an item sits on the lexical-functional continuum at a given point of

grammaticalisation.
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Appendix

Appendix A: Background Questionnaire for Pilot and Main Study (Translated)

All questions were compulsory, but participants could select ‘preferred not to say’

for demographic questions. The radio button (#) indicated that participants should select

one option; the checkbox (2) indicated that participants should select all that apply.

Screening Questions

To ensure all participants meet the inclusion criteria, answering ‘no’ to any of the

questions below would end the survey.

1. I have read the information sheet, and I agree to take part in the study. I understand

that my response will be handled in accordance with the procedure outlined in the

information sheet.

# Yes

# No

2. I am 18 or above.

# Yes

# No

3. I know Cantonese.

# Yes

# No
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Demographic Questions
1. Age

# 17 or below8

# 18 – 25

# 26 – 35

# 36 – 45

# 46 – 55

# 56 – 65

# 66 – 75

# 76 or above

# Preferred not to say
2. Gender

# Male

# Female

# Other

# Preferred not to say

8Choosing this option would end the survey, because participants must be 18 or above to participate in

this study.
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Language Background

1. What language did you use to communicate with your primary caregiver when you

were young?

2 Cantonese

2 Mandarin

2 English

2 Other:

2. Which region’s Cantonese do you use?

2 Hong Kong

2 Macau

2 Guangzhou

2 Other:

3. Rate how confident you are in communication using Cantonese, Mandarin, and English,

respectively, on a scale of 1 (not confident at all) to 5 (very confident). Select ‘do

not know’ if you are unfamiliar with the language. (Slider displayed in the actual

questionnaire.)

4. Do you know other languages?

# Yes – Rate how confident you are in communication using the other languages

you know, on a scale of 1 to 5. (Slider displayed in the actual questionnaire.)

# No
5. Have you ever lived in Hong Kong?

# Yes, number of years:

# No
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6. Have you lived in places outside Hong Kong?

# Yes – List the places and the number of years you lived there:

# No
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Appendix B: Sentence-rating Instruction for Pilot and Main Study (Translated)

Please evaluate the following sentences according to whether they sound natural to

you as a speaker of Hong Kong Cantonese on a scale of 1 to 5. Use 1 for sentences that

sound very unnatural and terrible. Use 5 for sentences that sound very natural and perfect.

Consider the numbers on the scale as equidistant from each other, i.e., the extent to which

a sentence rated as 5 is better than a sentence rated as 4 is roughly the same as the extent

to which a sentence rated as 4 is better than a sentence rated as 3, and so forth. Here are

some descriptions of the numbers for your reference:

1 - This sentence sounds very unnatural and terrible. It is impossible to understand.

I would never use this sentence. No speaker of Hong Kong Cantonese would use this

sentence.

2 - This sentence sounds more natural than the one I would rate as 1, but it still

sounds bad. It is very difficult to understand. I would not use this sentence. Most speakers

of Hong Kong Cantonese would not use this sentence.

3 - This sentence does not sound natural enough to be rated as a 4, but it is better

than a 2. It is difficult to understand. Some speakers of Hong Kong Cantonese might use

it, but I would not personally.

4 - This sentence sounds a little bit unnatural and is less than perfect. Other

speakers of Hong Kong Cantonese might use it, but I am not sure I would.

5 - This sentence sounds very natural and perfect. I would use it without hesitation,

so would other speakers of Hong Kong Cantonese.

There are no right or wrong answers. Please rate the sentences based on your

intuitions and try not to overanalyse them.
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Appendix C: Sample List of Sentences in the Main Study

The sentences are presented in the same order as the actual questionnaire.

Practice Sentences

The practice sentences were the same across lists.

(P1) ngo5

1sg

gaau3

teach

gwo3

exp

hou2

very

laan5

lazy

go2

det

go3

clf

hok6saang1

student

‘I have taught the very lazy student.’

(P2) ngo5

1sg

bong1

help

maai5

buy

sung3

food

go2

det

go3

clf

beng6

sick

zo2

pfv

ge3

attr

aa3po4

old lady

? ‘I help the sick old lady to buy food.’

(P3) ngo5

1sg

ham2

hit

can1

exp

go3

det

tau4

head

jyu1si6

so

gok3dak1

feel

hou2

very

tung3

painful

‘I hit my head, so I feel very painful.’

(P4) ngo5

1sg

hok6

learn

gwo3

exp

bei2

give

jan4

indf

go2

det

go3

clf

ming4sing1

celebrity

tiu3mou5

dance

* Intended: ‘I have learned to dance from that celebrity.’

List 1

There are 18 lists in total. This is an example of a list of sentences rated by a

participant in the main study. See Section 4 for details of pseudo-randomisation and

counterbalancing.
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Table 6

Block A

Sentence Type

(A1)

[[ngo5

[[1sg

wan2

with

gwo3

exp

keoi5

3sg

maai5

buy

je5

thing

]go2

]dem

go3

clf

tung4si6

colleague

]hou2

]very

mong4

busy

‘The colleague that I have sought to buy things from is very busy.’

Target

(verb-like,

RP)

(A2)

ngo5

1sg

hoi1

open

wu6hau2

account

heoi3

go

gwo3

exp

ngan4hong4

bank

hou2

very

do1

many

ci3

times

? ‘I have been to the bank many times to open an account.’

Filler

(A3)

[[ngo5

[[1sg

pui4

accompany

gwo3

exp

_ lo2

_ take

je5

thing

]go2

]dem

go3

clf

leon4geoi1

neighbour

]hou2

]very

sing2

smart

‘The neighbour that I have accompanied to buy things is very busy.’

Target

(verb-like,

gap)

(A4)

ngo5

1sg

doi6

in place of

gwo3

exp

[hou2

[very

mong4

busy

go2

dem

go3

clf

pang4jau5

friend

]lo2

]take

je5

thing

‘I have taken things in place of the very busy friend.’

Target

(verb-like,

unrel.)

(A5)

ngo5

1sg

gong2

say

gwo3

exp

daai6fong1

generous

jiu3

need

can1cik1

relative

dei6

advm

gan6

close

di1

deg

* Intended: ‘I have said that relatives should be generous and closer.’

Benchmark

(low)
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Table 6

Block A (continued)

Sentence Type

(A6)

ngo5

1sg

soeng2

want

caai1

guess

go2

dem

go3

clf

mai4jyu5

riddle

hou2

very

naan4

diffcult

bei2

pass

caai1

guess

zo2

pfv

* Intended: ‘The very difficult riddle that I want to guess has been guessed

by someone.’

Filler

(A7)

ngo5

1sg

bei2

give

hou2

very

gwaai1

well-behaved

go2

dem

go3

clf

sai3lou6

child

wun6geoi6

toy

? ‘I give the very well-behaved child a toy.’

Filler

(A8)

[[ngo5

[[1sg

hoeng3

towards

gwo3

exp

_ ze3

_ borrow

je5

thing

]go2

]dem

go3

clf

leon4geoi1

neighbour

]hou2

]very

mong4

busy

‘The neighbour that I have borrowed things from is very busy.’

Target

(preposition-

like, gap)

(A9)

ngo5

1sg

wai6

for the sake of

gwo3

exp

[hou2

[very

seng2

smart

go2

dem

go3

clf

pang4jau5

friend

]maai5

]buy

je5

thing

‘I have bought things for the very smart friend.’

Target

(preposition-

like,

unrel.)

(A10)

ngo5

1sg

gin3

see

gwo3

exp

go2

dem

go3

clf

hok6saang1

student

ceot1maau1

cheat

‘I have seen that student cheat.’

Benchmark

(high)
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Table 6

Block A (continued)

Sentence Type

(A11)

ngo5

1sg

giu3

ask

haa6suk6

subordinate

tai3

replace

ngo5

1sg

hoi1

open

wui2

meeting

‘I ask my subordinate to attend the meeting in my place.’

Filler

(A12)

[[ngo5

[[1sg

tung4

with

gwo3

exp

keoi5

3sg

ze3

borrow

je5

thing

]go2

]dem

go3

clf

tung4si6

colleague

]hou2

]very

seng3

smart

‘The colleague that I have borrowed things from is very busy.’

Target

(preposition-

like, RP)

Note. unrel. = unrelativised. low = the lowest level of acceptability. high = the highest

level of acceptability.

Table 7

Block B

Sentence Type

(B1)

ngo5

1sg

bei2

give

hou2

very

sau3

thin

go2

dem

go3

clf

beng6jan4

patient

joek6gou1

ointment

? ‘I give the very thin patient ointment.’

Filler

(B2)

[[ngo5

[[1sg

tung4

with

gwo3

exp

_ ze3

_ borrow

je5

thing

]go2

]dem

go3

clf

pang4jau5

friend

]hou2

]very

sing2

smart

‘The friend that I have borrowed things from is very smart.’

Target

(preposition-

like, gap)
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Table 7

Block B (continued)

Sentence Type

(B3)

ngo5

1sg

waa6

say

gwo3

exp

on1zing6

quiet

jiu3

need

sat1jau5

roommate

dei6

advm

noi6

long

di1

deg

* Intended: ‘I have said that roommates should be quiet for longer.’

Benchmark

(low)

(B4)

ngo5

1sg

hoeng3

towards

gwo3

exp

[hou2

[very

mong4

busy

go2

dem

go3

clf

tung4si6

colleague

]ze3

]borrow

je5

thing

‘I have borrowed things from the very busy colleague.’

Target

(preposition-

like,

unrel.)

(B5)

ngo5

1sg

soeng2

want

zou1

rent

go2

dem

go3

clf

daan1wai2

apartment

hou2

very

daai6

big

bei2

pass

zou1

rent

zo2

pfv

* Intended: ‘The very big apartment that I want to rent has been rented by

someone.’

Filler

(B6)

[[ngo5

[[1sg

wan2

with

gwo3

exp

_ maai5

_ buy

je5

thing

]go2

]dem

go3

clf

pang4jau5

friend

]hou2

]very

mong4

buy

‘The friend that I have sought to buy things from is very busy.’

Target

(verb-like,

gap)

(B7)

[[ngo5

[[1sg

doi6

in place of

gwo3

exp

keoi5

3sg

lo2

take

je5

thing

]go2

]dem

go3

clf

leon4geoi1

neighbour

]hou2

]very

mong4

busy

‘The neighbour that I have taken things in place of is very busy.’

Target

(verb-like,

RP)
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Table 7

Block B (continued)

Sentence Type

(B8)

ngo5

1sg

tai2

watch

gwo3

exp

go2

dem

go3

clf

go1sau2

singer

biu2jin2

perform

‘I have watched that singer perform.’

Benchmark

(high)

(B9)

ngo5

1sg

ceng2

request

je4je2

grandfather

gaau3

teach

ngo5

1sg

zuk1

catch

kei2

chess piece

‘I request my grandfather to teach me to play chess.’

Filler

(B10)

ngo5

1sg

saai3

expose

taai3joeng4

sun

hai2

at

gwo3

exp

saa1taan1

beach

hou2

very

do1

many

ci3

times

? ‘I have been to the beach many times to sunbathe.’

Filler

(B11)

ngo5

1sg

pui4

accompany

gwo3

exp

[hou2

[very

sing2

smart

go2

dem

go3

clf

tung4si6

colleague

]lo3

]take

je5

thing

‘I have accompanied the very smart colleague to take things.’

Target

(verb-like,

unrel.)

(B12)

[[ngo5

[[1sg

wai6

for the sake of

gwo3

exp

keoi5

3sg

maai5

buy

je5

thing

]go2

]dem

go3

clf

leon4geoi1

neighbour

]hou2

]very

sing2

smart

‘The neighbour that I have bought things for is very smart.’

Target

(preposition-

like, RP)
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Table 8

Block C

Sentence Type

(C1)

[[ngo5

[[1sg

doi6

in place of

gwo3

exp

_ lo2

_ take

je5

thing

]go2

]dem

go3

clf

tung4si6

colleague

]hou2

]very

mong4

busy

‘The colleague that I have taken things in place of is very busy.’

Target

(verb-like,

gap)

(C2)

[[ngo5

[[1sg

hoeng3

towards

gwo3

exp

keoi5

3sg

ze3

borrow

je5

thing

]go2

]dem

go3

clf

pang4jau5

friend

]hou2

]very

mong4

busy

‘The friend that I have borrowed things from is very busy.’

Target

(preposition-

like, RP)

(C3)

ngo5

1sg

tok3

ask

bei3syu1

secretary

bong1

help

ngo5

1sg

gei3

mail

seon3

letter

‘I ask my secretary to help me mail a letter.’

Filler

(C4)

ngo5

1sg

ting1

listen

gwo3

exp

go2

dem

go3

clf

ji5jyun4

council member

jin2gong2

deliver a speech

‘I have listened to that council member deliver a speech.’

Benchmark

(high)

(C5)

ngo5

1sg

wan2

with

gwo3

exp

[hou2

[very

mong4

busy

go2

dem

go3

clf

leon4geoi1

neighbour

]maai5

]buy

je5

thing

‘I have sought the very busy neighbour to buy things.’

Target

(verb-like,

unrel.)
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Table 8

Block C (continued)

Sentence Type

(C6)

ngo5

1sg

bei2

give

hou2

very

faan4

annoying

go2

dem

go3

clf

gu3haak3

client

jau1wai6

discount

? ‘I give the very annoying client a discount.’

Filler

(C7)

ngo5

1sg

tai2

see

fung1ging2

landscape

dou3

go to

gwo3

exp

saan1deng2

The Peak

hou2

very

do1

many

ci3

times

? ‘I have been to The Peak many times to view the landscape.’

Filler

(C8)

ngo5

1sg

soeng2

want

zeoi1

pursue

go2

dem

go3

clf

neoi5zai2

girl

hou2

very

leng3

beautiful

bei2

pass

zeoi1

pursue

zo2

pfv

* Intended: ‘The very beautiful girl that I want to pursue has been pursued

by someone.’

Filler

(C9)

[[ngo5

[[1sg

wai6

for the sake of

gwo3

exp

_ maai5

_ buy

je5

thing

]go2

]dem

go3

clf

tung4si6

colleague

]hou2

]very

sing2

smart

‘The colleague that I have bought things from is very smart.’

Target

(preposition-

like, gap)

(C10)

ngo5

1sg

tung4

with

gwo3

exp

[hou2

[very

seng2

smart

go2

dem

go3

clf

leon4geoi1

neighbout

]ze3

]buy

je5

thing

‘I have bought things from the very smart neighbour.’

Target

(preposition-

like,

unrel.)
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Table 8

Block C (continued)

Sentence Type

(C11)

ngo5

1sg

tai4

say

gwo3

exp

zeon6zaak3

responsible

jiu3

need

zou2jyun4

groupmate

dei6

advm

faai3

faster

di1

deg

* Intended: ‘I have said that groupmate should be responsible and work

faster.’

Benchmark

(low)

(C12)

[[ngo5

[[1sg

pui4

accompany

gwo3

exp

keoi5

3sg

lo2

take

je5

thing

]go2

]dem

go3

clf

pang4jau5

friend

]hou2

]very

sing2

smart

‘The friend that I have accompanied to take things is very smart.’

Target

(verb-like,

RP)
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Appendix D: Pilot Study Model Selection

The sentence-rating task instructed participants to consider the scale points as

equidistant. Accordingly, although the ratings are ordinal, they may be treated as

approximately interval data and analysed with parametric tests such as linear regression

(G. Norman, 2010). Therefore, I initially planned to analyse the data using a linear

mixed-effects model (LMM), treating Item Type and Relativisation as fixed effects, and

participants and sentences as random effects. The participant random effect needs to be

included because repeated measures are not independent within each participant, whereas

the sentence random effect should be included only if it improves the fit.

Likelihood ratio tests comparing LMMs with and without the sentence random

effect indicated that including it did not improve model fit, χ2(1) = 0.0265, p = .8707. This

may be because the pilot study sample size is too small to detect variation between

sentences. I excluded the sentence random-effects in subsequent analyses in the pilot study,

but the planned analysis for the main study includes testing for it again.

To test whether the LMM’s assumption of homoscedasticity is violated, I inspected

Figure 3, which plots residuals versus fitted values from the resulting LMM. It revealed

heteroscedasticity, with greater residual variance at both low and high fitted values. In

addition, residuals showed a systematic pattern. Positive residuals concentrated at the low

fitted values, and negative residuals concentrated at the high fitted values, indicating

underestimation of low ratings and overestimation of high ratings. These patterns suggest

violations of homoscedasticity and linearity assumptions in LMM. Therefore, I decided to

analyse the data with a CLMM, which is more appropriate for ordinal data (Bürkner &

Vuorre, 2019). I used the ordinal package (Christensen, 2025) in R.

CLMMs assume proportional odds, such that the effects of predictors are constant

across rating thresholds. I evaluated the proportional odds assumption using

likelihood-ratio tests of nominal effects in a cumulative link model without random effects,

since the ordinal package does not support testing nominal effects in a model with random
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effects. Relativisation violates the proportional odds assumption, χ2(3) = 11.89, p = .008,

but Item Type, χ2(6) = 0.89, p = .99, and interaction between Item Type and

Relativisation, χ2(15) = 15.21, p = .44, did not violate the proportional odds assumption.

Therefore, the final model for the pilot study included Item Type as a proportional fixed

effect, Relativisation as a non-proportional fixed effect, and participants as a random effect.
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Figure 3

Residuals versus fitted values from the LMM, showing heteroscedasticity and systematic

deviations from linearity.
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