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Abstract: This article aims to further test the cognitive claims of the so-called
subjectivity account of causal events and their linguistic markers, causal con-
nectives. We took Mandarin Chinese, a language that is typologically completely
different from the usual western languages, as a case to provide evidence for this
subjectivity account. Complementary to the commonly used corpora analyses, we
employed crowdsourcing to tap native speakers’ intuitions about causal coher-
ence, focusing on four result connectives kějiàn ‘therefore’, suǒyǐ ‘so’, yīncǐ ‘so/for
this reason’ and yúshì ‘thereupon/as a result’. The analysis shows systematic dif-
ferences regarding the use of connectives in relations that differ in terms of
subjectivity, demonstrating that native speakersmake use of subjectivity to encode
and decode different types of causal relations in discourse. Moreover, our study
evidences that a comprehensivemodel of subjectivity should include the epistemic
dimension of certainty about the subjectivity scale thatmight be indicated by other
linguistic elements. In-depth analyses of the test items revealed that the presence/
absence of modality words in the result segments are related to different prefer-
ential patterns for the connectives. There is a trade-off between the epistemic
dimension of certainty and the expression of subjectivity in the four connectives
involved.
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1 Introduction

Recent empirical studies using corpus data have shown that the semantic-
pragmatic distinctions between causal connectives, like therefore and as a result,
and causal coherence relations, like Argument-Claim and Cause-Consequence, can
be accounted for in terms of subjectivity. More specifically, themeaning and use of
causal connectives have been found to relate systematically to the subjectivity
features of a causal construction, which provides insight into how subjectivity and
causality, as two cognitive principles, function in the characterization of causal
connectives and coherence relations in naturalistic discourse (see, e.g., Andersson
2019; Degand and Pander Maat 2003; Li et al. 2013; Pander Maat and Sanders 2001;
Sanders and Spooren 2015; Xiao et al. 2021a, 2021b).

The primary aim of this article is to further test the cognitive claims of this
subjectivity account: causal coherence relations and connectives are argued to
differ from each other, depending on the degree of speaker involvement and
perspective in the construal of the causal relation (Pander Maat and Degand 2001;
Pander Maat and Sanders 2001). Whereas previous studies on the subjectivity
account of connectives and coherence relations mainly focused on western lan-
guages (Dutch, French, English, German), the current study focuses on Mandarin
Chinese, a language that is typologically very different from the languages for
which the theoretical framework was originally developed. If the account can be
applied to a typologically completely different language like Mandarin Chinese,
this provides evidence for the cognitive plausibility of the subjectivity account
(Li et al. 2013).

The central notion of the subjectivity account is ‘subject of consciousness’
(SoC), “an animate subject, a person, whose intentionality is conceptualized as the
ultimate source of the causal event” (Pander Maat and Sanders 2000: 64). The
notion of SoC finds its roots in the view that subjectivity in natural languages
manifests itself in “the locutionary agent’s expression of himself and of his atti-
tudes and beliefs” (Lyons 1982: 102). Language is used subjectively if it expresses
“the speaker’s subjective belief or attitude toward the proposition” (Traugott 1989:
35) or the “speaker attitude or viewpoint” (Traugott 2010: 30).

Examples (1)–(4) show differences in the way the causal connection between
the two discourse segments is construed. In example (1), the causal connection is
expressed as an objective link; it can be paraphrased as “the fact that it hasn’t
rained for a long time causes the fact that the plants have turned yellowish”. In
terms of Sweetser (1990), it would be classified as a content relation; in the
Rhetorical Structure Theory framework (Mann and Thompson 1988) it would be
labeled as a non-volitional cause relation. In example (2), the causal link is
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presented as coming from an SoC, which in this case is the speaker: on the basis of
the observation that the plants have turned yellowish, the speaker concludes that
it must be the case that it hasn’t rained for a long time. This is an epistemic relation
(Sweetser 1990). Example (3) is another example in which the SoC is the speaker:
the situation that the plants have turned yellowish leads the speaker to order the
arrangement of awatering cart (a speech act relation, in terms of Sweetser 1990). In
example (4), the SoC is a 3rd person character: the drought leads the city council to
arrange awatering cart. In Sweetser’s terms, this againwould be a content relation;
in RST it would be a volitional cause.

(1) [P] It hasn’t rained for a long time, so [Q] the plants have turned yellowish.

(2) [P] The plants have turned yellowish, so [Q] it must be that it hasn’t rained for
a long time.

(3) [P] The plants have turned yellowish, so [Q] please arrange a watering cart
tomorrow.

(4) [P] It hasn’t rained for a long time, so [Q] the city council arranged awatering
cart to water the plants.

These causal links show different degrees of subjectivity. Example (1) is most
objective as its interpretation does not rely on the presence of an SoC. Example (4)
shows a higher degree of subjectivity, as the causal link crucially depends on the
presence of an SoC, but that SoC is a 3rd person, a character in the story world (in
this case “the city council”). Examples (2) and (3) are most subjective as there is a
1st person SoC, the speaker (Sanders et al. 2009).

Another aspect of subjectivity concerns the way the SoC is linguistically
referred to in the utterance. This is in line with the Langackerian view of subjec-
tivity with regard to the implicit or explicit construal of an entity (Langacker 1990:
7–9). More specifically, the causal construal is objectified when the SoC, in the act
of reasoning, is put on-stage, i.e., explicitly referred to in the utterance (e.g., [4]),
and subjectified when left off-stage, i.e., remaining linguistically implicit (e.g., [2]
and [3]).

A cognitive account which integrates these two aspects – subjectivity of the
relation and its linguistic expression – as described by Sanders and Spooren (2015)
has been shown to account for the cross-linguistic categorization of causal con-
nectives. Most languages that we are familiar with have more than one causal
connective. This implies that language users, in verbalizing their causal content,
have to choose one connective over another, or leave the causal connection im-
plicit (see Spooren (1997) and Hoek (2018) for discussions of so-called
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underspecified coherence relations). In actual language use, speakers do not
randomly choose a connective from the causal lexicon, but show systematic
preferences. There seems to be a close connection between the form and meaning
of connectives and people’s cognitive construal of relation categories (e.g., Keller
1995; Knott and Dale 1994; Knott and Sanders 1998; Sanders et al. 1992, 1993;
Sweetser 1990). For example, in a language like Dutch, the causal connectivewant
‘for’ has a preference for signaling epistemic and speech act relations, whereas
omdat ‘because’ is preferred for content relations. Systematic corpus studies of
different languages have shown that the meaning and use of causal connectives
correlatewith the subjectivity profiles of coherence relations that they express, and
that causal connectives have a prototype structure revealing that connectives
specialize in expressing different degrees of subjectivity (for work on Dutch,
French, German and Mandarin Chinese, see, among others, Degand and Pander
Maat 2003; Pander Maat and Degand 2001; Pander Maat and Sanders 2001;
Sanders and Spooren 2015; Spooren et al. 2010; Stukker and Sanders 2012; Xiao
et al. 2021a, 2021b; Zufferey 2012).

Take, for example, the forward causal connectives daardoor and dus in Dutch
(Pander Maat and Sanders 2001), de ce fait and donc in French (Pander Maat and
Degand 2001), and yúshì and kějiàn inMandarin Chinese (Li et al. 2013), all roughly
meaning ‘so’. In each of these languages, the first connective typically expresses
objective relations whereas the second typically expresses subjective relations,
embodying the two extremes of the objectivity-subjectivity continuum.

The coherence relation in (1), repeated here as (1′), has a clear objective profile,
representing a cause-consequence relation between two factual events, involving
no SoC (non-volitional content). As a result, an objective causal connective fits
best. The relation in (2), repeated as (2′) below, represents the most subjective
construal: the speaker, who remains implicit, reasons toward a personal conclu-
sion that “it hasn’t rained for a long time”, while taking the P segment “the plants
have turned yellowish” as an argument. It accords best with a subjective
connective. The coherence relation in example (4), repeated as (4′) below, is in-
between objective and subjective: it expresses a volitional content domain rela-
tion, having an explicit 3rd person character SoC (“the city council”) to take the
intentional action “arranged a watering cart […]” under the circumstances that “it
hasn’t rained for a long time”. Such structures form the prototypical context for a
specific resultmarker (daarom, c’est pourquoi, yúshì) in each of the three languages
mentioned above.

(1′) [P] It hasn’t rained for a long time, daardoor/de ce fait/yúshì [Q] the
plants have turned yellowish.
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(2′) [P] The plants have turned yellowish, dus/donc/kějiàn [Q] it must be that it
hasn’t rained for a long time.

(4′) [P] It hasn’t rained for a long time, daarom /c’est pourquoi /yúshì [Q] the
city council arranged a watering cart to water the plants.

The subjectivity-objectivity division in the meaning and use of causal connectives
is not always clear cut; rather it has a prototype nature (Sanders and Spooren 2013;
Stukker and Sanders 2012). That is, in actual language data we find cases where a
connective with a specific subjectivity profile is used in a context that deviates in
one ormore aspects from the prototypical subjective environment. Inmost of these
cases there seems to be a clear rhetorical motivation for the deviating pattern
(Sanders and Spooren 2013; see also Xiao 2020: Ch. 5 for a discussion of such
deviations from prototypicality in Mandarin Chinese). For example, daarom in (4′)
is also occasionally used to express epistemic relations, and dus in (2′), to express
volitional relations. However, close analyses show that volitional relations
expressed by dus more often present the scene from the perspective of the first-
person SoC than volitional relations expressed by daarom. That is to say, volitional
relations marked by dus tend to be construed from a more subjective perspective
than theirdaarom counterparts (Stukker and Sanders 2009, 2012). Similarly, omdat
‘because’ in Dutch and youyu ‘because’ in Mandarin, both semantically objective,
are found to mark epistemic or speech act relations occasionally. Observing the
broader context in which these relations occur, Sanders and Spooren (2013) and
Xiao (2020: 146–152) observe that these seemingly counterexample usages for the
subjectivity account have an objectifying effect on the interpretation of the causal
relation: it is the general circumstances that lead necessarily to the conclusion,
rather than the SoC’s personal reasoning. Such rhetorical effects coming along
with the prototypical subjectivity profile of a connective are especially interesting
because they support the idea that subjectivity is an inherent property of the
connectives under study.

At present, the integrated subjectivity account is largely based on manual
analyses of relatively small corpora froma relatively limited set of language, where
the analyses were carried out by discourse specialists. This type of evidence limits
claims about the generalizability of connectives’ categorization across languages
and about the cognitive status of the subjectivity account (Sanders and Spooren
2013, 2015; Stukker and Sanders 2012, etc.). More specifically, recent studies have
argued that an account which focuses on connectives only is likely to underesti-
mate linguistic indicators of subjectivity, because these may be present at other
linguistic levels in discourse than at the level of the connective. For instance,
differences between Spanish causal connectives do not seem to correspond
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systematically to differences in subjectivity (Santana et al. 2017, 2018, 2021).
However, subjective markers like modal verbs present in one of the discourse
segments seemed to a play a role, too. For example, a study of Catalan oral texts
found that adding a modal marker to connectives (e.g., perque clar ‘because
obviously’ or es que ‘it is just that’) helps to express the epistemic nature of the
causal relations, or to introduce the speaker’s stance towards the causal inter-
pretation (Cuenca 2013). Similarly, a systematic corpus study of Mandarin Chinese
found distinctive collocational patterns for suǒyǐ versus kějiàn (Wei et al. 2020).
More precisely, modal verbs expressing epistemic stance, such as kěnéng ‘may’
and yīnggāi ‘should’, were more often the collocates of suǒyǐ, whereas attitudinal
stance markers, such as expressions of surprise like jìngrán ‘surprisingly’ were
identified as collocates of kějiàn.

Because of findings like these, we will investigate how well the subjectivity
account fits the distributional patterns of causal connectives, while bearing in
mind that subjectivitymay be expressed at other levels than that of the connective,
such as modal verbs in one of the discourse segments.

Furthermore, we have to be careful not to reject a subjectivity account too
soon. For instance, English seems to have a relatively poor lexicon of causal
connectives in terms of subjectivity distinctions. The most frequently used con-
nectives are so and because, which are the preferred choice for all types of causal
relations. However, Sweetser (1990) and Meier (2002) have already shown that the
connective since is more specific and is mainly restricted to epistemic and speech
act readings. A recent empirical study on forward causal connectives in English
has revealed even more nuanced distinctions. Andersson and Sundberg (2021)
argue that there are specific English connectives that can function as cues for
subjective and objective causality: therefore and as a result are found to be used
systematically across writing and speech for epistemic relations and non-
volitional relations, respectively. And even so, though multifunctional, also ex-
hibits a tendency to occur in subjective contexts. In short, there is evidence that
English also follows the subjectivity account of the distinctions between the for-
ward causal connectives, though not as clearly as other European languages such
as Dutch, French, and German.

Such considerations show that there is a need to test the subjectivity account in
other languages. There is also a need to use different types of data to test the
subjectivity account, over and above the intuitions of discourse specialists. If the
subjectivity accountwants to claim cognitive plausibility, the distinctionsmade by
the account should also show up in the language behavior of language users who
are not trained as discourse specialists.

In this study, we take Mandarin Chinese as a case to further substantiate the
subjectivity claim. We use a connective insertion task to tap native speakers’
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intuitions about causal coherence. This insertion task was performed on a
crowdsourcing platform and as such provides a method which is complementary
to corpus analysis, and which can provide interesting information about the
construal of language and discourse by linguistically untrained language users.
This task has not previously been used in the study of Mandarin connectives. We
intend to test the distinctions between objective and subjective causal connectives
and coherence relations that follow from the basic model of subjectivity which has
its basis in corpus studies.

2 A subjectivity analysis of Mandarin result
connectives

In this study we focus on four result connectives1 kějiàn ‘therefore’, suǒyǐ ‘so’, yīncǐ
‘so/for this reason’ and yúshì ‘thereupon/as a result’ in Mandarin Chinese. Though
semantically similar as causality markers in discourse, fundamental distinctions
have first been observed with regard to the type of causal events each typically
expresses.

Kějiàn is composed of two lexical words, kě ‘may/can’ and jiàn ‘see’. It has
gone through a grammaticalization process from a phrasal verb to a discourse
connective (literally, ‘it can be seen that’) that specializes in conveying personal
attitudes, comments and judgments (Li 2012). In other words, it expresses infer-
ential causality (Lǚ 1999: 335; Xing 2001: 40–41).

Yúshì is characteristic of introducing a dynamic and narrative Q that indicates
an action or a change of state triggered by the situation in P (Guo 2006; Lǚ 1999:
636; Xing 2001: 527).

Recent studies have described the differences between these two connectives in
terms of subjectivity: kějiàn is a specific connective marking epistemic domain cau-
sality, whereas yúshìmarks content domain causality (Li et al. 2013; Xiao et al. 2021b).
Moreover, kějiàn typically occurs with implicit speaker perspective, whereas yúshì
typically occurs in a context with an explicit character perspective. A typical causality
instance using kějiàn is in example (5) below.2 The characterizing uses of yúshì in

1 We choose to the use the term “result connectives” over “forward causal connective” as used in
the literature studying English and other European languages, because inMandarin discourse, the
terms “backward” and “forward” do not help much to differentiate between the cause and the
result relations. The cause relations expressed by youyu ‘because’ and jiran ‘since’, for example,
are most often in forward structures, as are the result relations.
2 All the Mandarin examples were extracted from the sub-corpus of newspaper texts of LDC95T13
(Wu 1995).
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content domain are illustrated in example (6), a volitional content relation perceived
by an explicit character-SoC, and (7), a non-volitional content relation.

(5) [P] Qiángjiǎo, zhuōzi xià fàngzhe dú’ěr, kějiàn,
Wall:corner table under put:PRT poisonous:bait can:see
[Q] zhè wūzi cháng yǒu hàozǐ chūmò.
this house often has mouse in:out

[P] ‘There are poison baits in the corners and under the table,’ kějiàn
‘therefore’ [Q] ‘there are often mice in this house.’

(6) [P] Zǒngcái gēnjù duì gāngtiě shìchǎng de
President according PREP steel:iron market ATTR

yùcè, rènwéi guò jǐnián hòu gāngtiě jiàgé
prediction, believe after few:year later steel:iron price
yīdìng huì shàngzhǎng, yúshì, [Q] tā gòuzhìle
certainly MOD up:rise CONN 3SG purchase:ASP
dàliàng liánjià shèbèi, guǒduàn shàngmǎ.
big:amount cheap:price equipment decisive on:board

[P] ‘According to the prediction for the steel market, the president
believed that steel prices would certainly rise in a few years,’ yúshì
‘thereupon’ [Q] ‘he purchased a lot of cheap facilities to start
decisively.’

(7) [P] Suízhe zhīshí xìnxī rìyì zēngduō, dān kào
PREP knowledge information day add:more only rely
“dǎtīng” xiǎnrán yǐjīng búgòu. Yúshì [Q]
ask obviously already NEG:enough CONN

shèjídào gèhánggèyè de zhuānyè zīxún
involve:adv every:industry:every:field ATTR profession consult
gōngsī biàn yìngyùn’érshēng.
company then follow:situation:ADV:appear.

[P] ‘With knowledge and information increasing every day, it is
obviously not enough anymore to simply rely on “asking around”.’
Yúshì ‘As a result’ [Q] ‘professional consulting companies serving all
kinds of industries came into being.’

Suǒyǐ and yīncǐ are both less specialized and frequently used in a variety of con-
texts. They aremulti-functional in expressing different types of causal relations, be
it expositive, narrative, or inferential and argumentative (or, in Sweetser’s (1990)
terms, content or epistemic) (Guo 2006; Li et al. 2013; Zhao 2003). Yet compared to
suǒyǐ, yīncǐ is found to disprefer the subjective category speaker as the SoC or
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concluder, and displays a tendency toward expressing non-volitional relations
(Xiao et al. 2021b).

In many cognitive linguistic studies, findings and conclusions have been
obtained through corpus-based studies or qualitative analysis, which were con-
ducted under a predefined theoretical framework. The annotation and feature
analysis of the causality structures are made by a limited number of expert re-
searchers or trained annotators. This certainly guarantees the quality of the
annotation, which adds to the validity and reliability of the conclusions drawn
from these studies. Nevertheless, the annotating process is subject to potential
biases, for example, the framework bias (Riezler 2014; Scholman and Demberg
2017a) and the individual bias (Artstein and Poesio 2005, 2008) (see Section 3.1).

What is needed to investigate the cognitive reality of such analyses is a test that
the distinctions made in the analyses are also made by native speakers who are not
trained as discourse analysts. The current study aims to fill this gap by conducting a
crowdsourcing experiment to see whether each connective’s subjectivity profile is
reflected in the interpretations that untrained, non-expert informants make of a
causal event. The data recruited can serve as a complement to existing corpus
studies and further test the theoretical model of integrated subjectivity.

In the crowdsourcing experiment, participants were asked to select a best-fit
connective to express a causal relation, which is unambiguously subjective or
objective in terms of the features well-defined in the existing subjectivity model
(see Section 3.2.1). We expect the main findings from the corpus studies to be
reflected in the crowdsourcing experiment. Our hypotheses about participants’
choices between the connectives in our experiment are as follows:
1) kějiàn will be chosen to express predominantly causal relations with a sub-

jective profile;
2) yúshì will be chosen to express predominantly causal relations with an objec-

tive profile;
3) suǒyǐ and yīncǐ will be chosen in both profiles, yet
4) compared to suǒyǐ, yīncǐ will be chosen relatively more often in the objective

profile.

3 Methodology

3.1 Crowdsourcing experimentation and discourse annotation

Crowdsourcing, as it is called, is the act of engaging the “crowd”, a nonspecific
public group, to accomplish a task whichwas once designated to just a specialized
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few (cf. Crowdsourcing n.d.; Howe 2008). It is a sourcing model originally used in
industry, but now also commonly used in academia. In various research fields,
among which natural language studies, the crowdsourced data have proven to be
at least as reliable as the data by experts. For example, Zaidan and Callison-Burch
(2011) obtained near professional-quality translation (as by professional trans-
lation agencies) for an Urdu-to-English translation task by non-professional
translators using Amazon Mechanical Turk (MTurk). In natural language anno-
tation tasks for word similarity, recognizing textual entailment, word sense
disambiguation and the like, non-expert annotations collected with MTurk all
showed high agreement with existing gold standard labels provided by expert
annotators (Snow et al. 2008).

More recently, the crowdsourcing approach has gained attention in discourse
annotation studies. First of all, in a connective insertion task, the reliability of the
crowdsourcing method for annotating discourse coherence relations was tested
and proved (Scholman and Demberg 2017a). In this study, six types of annotated
discourse relations from both the Penn Discourse Treebank (PDTB, Prasad et al.
2008) and the Rhetorical Structure Theory Discourse Treebank (RST-DT, Carlson
et al. 2003) were assigned to participants recruited with Prolific Academic (a
crowdsourcing platform alternative to MTurk, tailored for academic research).
They were asked to indicate their interpretation of the relations by inserting a
connective from a list of candidate connectives. The results are consistent with the
expert annotations available in the two corpora. Another study reports a rapid and
successful development of a Japanese corpus with discourse annotations using a
two-stage crowdsourcing approach: (i) first determine the existence of a discourse
relation between a clause pair of segments and (ii) then label it (Kawahara et al.
2014). Also, through crowdsourcing experimentation, it was found that a
conjunction, and sometimes more than one valid connection between discourse
units, can often be inferred alongside an explicit discourse adverbial (Rohde et al.
2015, 2016). Another finding is that examples and specifications in discourse can
have both elaborative and argumentative interpretations for readers. In other
words, conjunctions not only function to illustrate/specify a situation but also to
provide an argument for a claim (Scholman andDemberg 2017b). Another relevant
finding is that the Spanish causal connective puesto que ‘given that’ is preferred
more than porque ‘because’ when native speakers express subjective relations in
discourse (Santana et al. 2021).

Crowdsourcing discourse annotations has many advantages. First, it is
commonly recognized as an efficient and economical way to collect large amounts
of data, as well as a large number of respondents, since untrained participants are
more “widely available” (Krippendorff 2004). This subsequently helps to decrease
considerably the individual bias generated in annotation tasks that are usually
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performedwhen only a limited set of annotators is used (Artstein and Poesio 2005,
2008). Moreover, the non-expert background of participants prevents them from
performing under influence of implicit or tacit expert knowledge (Riezler 2014) and
helps them to base their judgments on the intuition and knowledge developed in
the actual use of language as a native speaker.

In addition, in the current study, by conducting the connective insertion task,
the so-called framework bias can be avoided since participants do not need to
follow a specific codebook as in traditional annotation tasks (Riezler 2014;
Scholman and Demberg 2017a). The findings, therefore, provide insights into the
subjectivity of Mandarin result connectives from the perspective of untrained
native speakers. Such data thus contribute to and complement our understanding
gained from corpus-based studies, in which the annotation is conducted by a
limited number of expert or trained annotators following a defined theoretical
framework.

3.2 A case study of Mandarin result connectives

The current experiment was hosted by LingoTurk, which is “an open-source, freely
available crowdsourcing client/server system aimed primarily at psycholinguistic
experimentation” and “enables user-friendly local hosting of experiments as well
as condition management and participant exclusion” (Pusse et al. 2016: 57). We
have made use of an existing paradigm (Santana et al. 2021; Scholman and
Demberg 2017a, 2017b).

3.2.1 Materials and experimental design

The materials used in the experiment consisted of two parts: experimental re-
lations (causal) and filler relations (concessive and instantiation). All were
extracted from the sub-corpus of newspaper texts of LDC95T13 (Wu 1995). We have
confined our material selection to feature articles to have consistency in writing
style. Using only newspaper textswas deemed sufficient as the register formaterial
extraction because it guarantees that participants are not influenced by style
variations, and we know from other studies that the fundamental subjectivity
profile of a Mandarin causal connective does not vary with register variation (Xiao
et al. 2021a, 2021b). Therefore, the results are generalizable to other registers.

To investigate whether the subjectivity profile of a causal relation has a sig-
nificant influence on participants’ choice of connectives, we created two condi-
tions: subjective and objective, namely, the argument-claim relations (epistemic
domain) and the cause-consequence relations (content domain). We selected
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experimental items that are as unambiguous as possible with respect to the three
aspects that are crucial to defining the subjectivity profile of a causal relation. To
be precise, for the subjective condition, we used relations that encode a maximum
degree of subjectivity: a claim/conclusion as the consequent (Q), from the
perspective of the speaker SoC, who remains implicit (epistemic relation). Relations
in the objective condition encode themaximum degree of objectivity: they express
a factual Q in that there is no involvement of an SoC (non-volitional content
relation) or an act that is performed intentionally by a 3rd person character SoC,
who is explicitly referred to in the utterance (volitional content relation).

Sometimes it was necessary to simplify the fragments for experimental pur-
poses (e.g., deleting some attributive or adverbial phrases), but carewas taken that
this did not affect the naturalness of the phrasing, or the appropriateness of the
original connective in the context. The goal of the adaption was to help partici-
pants focus on the judgment task while not being distracted by specific writing
styles.

This procedure resulted in selecting 24 subjective causal relations (originally
marked with kějiàn, suǒyǐ and yīncǐ, eight for each connective) and 24 objective
causal relations (originally marked with suǒyǐ, yīncǐ and yúshì, also eight for each).
Those originally marked with kějiàn and yúshì occur only in one condition because
the former is highly specialized in expressing subjective relations and the latter in
expressing objective relations (Li et al. 2013; Xiao et al. 2021b). The 48 test items
were equally divided over two lists, each containing twelve subjective items (four
of kějiàn, suǒyǐ and yīncǐ each) and twelve objective items (four of suǒyǐ, yīncǐ and
yúshì each).

In addition, we selected 16 filler items: eight concessive relations marked with
dànshì ‘but’ and eight instantiation relations marked with bǐrú ‘for example’.
Dànshì and bǐrú are the most typical markers expressing respectively concessive
and instantiation relations, and they stand out quite clearly from the test con-
nectives in the sense of semantics as well. These 16 filler items were placed
randomly in both lists, resulting in two 40-item lists (24 test items and 16 filler
items) in the end.

To facilitate interpretation of the coherence relations, one context sentence
(C1/C2) was provided before and after the two segments that are linked to each
other, i.e., the antecedent P and the consequent Q. Thus, each item takes the form
of C1 + P // potential connective // Q + C2. While displaying each item, the two
context sentences were greyed out and the two segments were in black font. In
doing so, participants could focus on the task of choosing a connective, while at
the same time using the contextual information for a precise judgment and
interpretation. Before and after the potential connective, punctuation marks that
were present in the original were removed and double slashes ( // ) were added so
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as to avoid a possible influence of punctuationmarks on the participants’ choice of
a particular connective. We also paid attention that none of the candidate con-
nectives, or their synonyms such as rán’ér versus dànshì, both meaning “but/
however”, appeared anywhere in the experimental items. All original connectives
were stripped from the fragments.

Examples (8), (9) and (10)3 are examples of experimental items, which illus-
trate respectively the subjective condition (conclusion Q, implicit speaker SoC), the
objective condition with physical act Q and explicit character SoC (he, the presi-
dent), and another objective condition with a factual Q involving no SoC.

(8) [C1] Zhèjǐnián, jīnshuǐcūn zài zhuǎnràng
This:several:year gold:water:village PREP transfer
tǔdì shǐyòngquán, pāimài cūnbànqǐyè
land use:right auction village:run:enterprise
guòchéng zhōng shōurù le
process PREP earn ASP
yìbǎiduō wàn yuan.
one:hundred:more ten:thousand Yuan
‘In the past few years, Village Jīnshuǐ has earned more than one
million yuan in the process of transferring rights of land use and
auctioning village-running enterprises.’

[P] Zhè yìbǎi duō wàn yuán de
This one:hundred more ten:thousand Yuan ATTR

shōurù shì yǐ cūnlǐ fùchū làiyǐshēngcún
income COP PREP villager pay rely:PREP:survive
de tǔdì hé cūnbànqǐyè wéi
ATTR land and village:run:enterprise PREP

dàijià déláide //________ // [Q] zhèbǐ qián de
cost exchange:PRT this:CLF money ATTR

zàitóurù kějiù fēitóngxiǎokě le.
again:invest ADV NEG:same:small:may PRT

‘This income of more than 1million yuan was obtained at the expense
of the land and village enterprises that the village relied on’
//________ // [Q] ‘the reinvestment of this money is simply not a small
issue.’

3 The interlinear glossing for the causal structure part in examples (9) and (10) is left out here since
it has been provided in examples (6) and (7), respectively, in Section 2.
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[C2] Àn guīdìng, cūnjítǐ shōurù
According regulation village:group income
yìngdāng yòng yú jiàn jítǐ qǐyè
should use PREP build group enterpris
ānzhì láolì, xiūqiáo pūlù děng
settle labor repair:bridge pave:road etc.
gōngyìshìyè.
public:benefit:undertaking
‘According to the regulations, the collective income of the village
should be used for the construction of collective enterprises to
resettle labor, for repairing bridges, paving roads and other public
welfare undertakings.’

(9) [C1] Gōngsī zài dàguīmó jiànshèshí, zhèng
Company PREP big:scale construction:time ASP

zhí shìjiè gāngtiě shēngchǎn de dīgǔ.
PREP world steel:iron production ATTR low:valley
‘The company was under large-scale construction when the world’s
steel production was right at the bottom status.’

[P] Zǒngcái gēnjù duì gāngtiě shìchǎng de yùcè, rènwéi guò jǐ nián hòu
gāngtiě jiàgé yīdìng huì shàngzhǎng //________ // [Q] tā juédìng gòuzhì
dàliàng liánjià shèbèi, guǒduàn shàngmǎ.
‘According to the prediction for the steel market, the president
believed that steel prices would rise in a few years’ //________ // [Q]
‘he decided to purchase a lot of cheap facilities to start decisively.’

[C2] Shìshí zhèngmíng dāngshí de
Reality prove that:time ATTR

yùcè shì wánquán zhèngquède.
prediction COP complete correct:PRT
‘As it turned out that the predictions at the time were completely
correct.’

[C1] Dāngjīn shèhuì fēngōng yuè lái yuè xì,
Nowadays society divide:la more:ADV:more:detailed
“géháng rú géshān”.
separate:field like separate:mountain
‘Social division of labor is getting more and more fine-grained
nowadays, “different trades being separated as by mountains.”’
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[P] Suízhe zhīshì, xìnxī rìyì zēngduō, dān kào “dǎtīng” xiǎnrán yǐjīng bùgòu
//______// [Q] shèjí dào gèhánggèyè de zhuānyè zīxún gōngsī biàn
yìngyùnérshēng.
‘With knowledge and information increasing every day, it is
obviously not enough anymore to rely on “asking around” alone’
//________ // [Q] ‘professional consulting companies serving all
kinds of industries came into being.’

[C2] Zīxún gōngsī zhújiàn chéngwéi
Consult company gradually become
běijī de rèmén hángdang.
Beijing ATTR hot:door business
‘Consulting gradually became a popular business in Beijing.’

3.2.2 Participants

A total of 151 native Chinese speakers (52 males; 98 females; 1 without gender
indication) participated in the experiment. They were recruited from two
university-based WeChat4 groups in the Netherlands: Radboud University and
Leiden University. Both universities cover a wide variety of educations, so we can
tap from a highly diverse participant reservoir. Each participant was assigned a
unique ID and was paid 4 euros. Participants were randomly attributed to one of
the two lists. Seventy participants (41 from Nijmegen, 29 from Leiden) completed
list 1, 81 participants (46 from Nijmegen, 35 from Leiden) completed list 2. The age
of the participants ranges from 19 to 38, and their education level ranges from
undergraduate to doctoral degrees. None of them reported growing up in a bilin-
gual background (Chinese and a foreign language) or any reading disorder.

3.2.3 Procedure

The two lists of itemswere published via two separateURLs andwere completed by
participants individually. The presentation order of the items in each batch was
randomized to avoid order effects. Researchers could keep track of the experiment
progress through two other URLs. The experiment conforms completely to the
standard experimental research into linguistic judgement of language fragments

4 WeChat (Wēixìn) is a Chinese messaging and social media app.
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defined by the Ethics Assessment Committee Humanities (EACH) of Radboud
University (https://www.ru.nl/eac-humanities/).

On the first page, participants were presented with the introduction to the
study. Next, they were presented with the consent form and informed that they
could quit the experiment at any point without giving any reason. Upon accepting
the consent form, they were asked to provide background information on the
following page (gender, age, nationality, level of education, whether or not raised
in childhood in a bilingual environment [Chinese and a foreign language], and
whether they had ever been diagnosed with a reading disorder). Then they entered
the actual experiment (Figure 1 below), which contained short instructions, a box
with six candidate connectives, an extra button for manual answers, and a
discourse fragment. Participants were asked to read the fragment carefully and
then to “drag and drop” in the box the connective that best signals the coherence
relation between the two segments in black font, while taking into account the
contextual sentences in grey font. Selecting a connective was mandatory in that
participants could not proceedwithout such a choice. However, participants could
click on the button dōu búshì ‘none of these’ andmanually type in a connective that
is more proper as they see it. In case they changed their mind at this point, they
could click on the button fǎnhuí ‘return’. Then they could use the “drag and drop”
function again. The average time for completing the task is 00:17:00 for list 1 and
00:16:58 for list 2.

Figure 1: Screenshot of the experiment interface on LingoTurk.
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4 Results

4.1 Data cleaning

We succeeded in collecting data from 151 individual participants. The system regis-
tered two different submissions by one single participant, whose background in-
formation was also missing. Therefore, both submissions from this participant were
excluded.Data by the remaining 150participants (6,000observations: 2,800 fromlist
1, with 70 participants; 3,200 from list 2, with 80 participants) are presented in
Figure 2 below. It shows that the distinction between the filler and the experimental
items is successful. There is hardly any variation within the two filler categories,
whereas all four causal connectives were elicited frequently in the causal relations.

To evaluate more precisely the quality of the answers from the 150 participants,
we employed a double-check strategy. First, we set 80% as the baseline of agreement
between the semantics of the inserted connectives by participants and the semantics
of the original items, i.e., causal, concessive, or instantiation. Eleven participants did
not meet this baseline. Second, we checked the manual answers (if any) provided by
these eleven participants. It was found that five participants filled in connectives that
are synonyms of those expected from the candidate connective list. Most manual
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Figure 2: Frequencies and percentages of participants’ answers in the test causal relations and
two filler categories of concessive and instantiation relations. The answer ‘other’ refers to the
connectives manually typed in by the participants.
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answers occurred in the concessive relation: participants used rán’ér, kěshì, kě, or dàn
in place of dànshì, all meaning ‘but/however’; some occurred in the instantiation
relation: lìrú was used where bǐrú was expected, both meaning ‘for example/for
instance’. These alternative answers are sensible and fit well in the items. Therefore,
the data of these five participants were kept. The other six participants, when
providing a manual answer, chose semantically unrelated answers. Their data then
were removed from the complete dataset. This left us with 144 participants. One other
participant’sdatawere removedbecausehe/she inserted yīncǐ for almost all the causal
relations: 22 out of 24 (92%). All in all, the data of 143 participants were maintained.

One test item, a causal relation from list 2 (originally with the connective suǒyǐ),
was deleted because it generated only four observations of causal connectives from
the 74 participants in this group. Apparently, the semantics of this item was rather
ambiguous, having no causal interpretation for most of the participants.

To sum up, one test item and seven participants’ submissions were discarded
in the end. This results in 69 participants of group 1 with 24 test items and 16 fillers,
and 74 participants in group 2 with 23 test items and 16 fillers. In total we thus have
a final dataset of 5,646 observations with 3,358 for test items and 2,288 for fillers.

In Table 1 we show the 3,358 observations for the test items. The choices made
by the participants are predominantly the causal connectives kějiàn, suǒyǐ, yīncǐ
and yúshì (3,153 out of the cleaned-up dataset, 93.9%). The other 6.1% were filler
connectives bǐrú ‘but’ and dànshì ‘for instance’, and “other” (themanually inserted
answers by using the “none of these” button). As these choices for non-causal
connectives were relatively rare (6.1% in total) and did not display any pattern,
they were left out from the statistical analyses.

4.2 Cluster analysis and model selection

The test itemswere selected basedon their subjectivity profiles (cf. Section 3.2.1), half
of thembeing objective and the other half subjective. If the assumption is correct that
the subjective-objective distinction with regard to the three aspects is the sole
element influencing participants’ decisions, wewould expect that the answers given

Table : Summary of participants’ answers for the  test items.

Causal connective Filler connective Other Total

Answers kějiàn suǒyǐ yīncǐ yúshì bǐrú dànshì Manual

Frequency   ,     ,
Percentage .% .% .% .% .% .% .% %
Total , (.%)   ,
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by the participants reflect such a binary distinction. In order to check this assump-
tion, we carried out a hierarchical cluster analysis usingWard’smethod in SPSS 23.
The input were frequencies of the four connectives that participants have chosen for
each of the 47 experiment items. Interestingly, the dendrogram below (Figure 3)
suggests two interpretable distinctions of these items: three clusters andfive clusters.
In addition, a two-way split doesnot coincidewith the two conditions assumed in the
experiment (15 items in the left cluster, the remaining 32 in the right cluster).

To compare the quality of the original condition (subjectivity) and the two
solutions suggested by the cluster analysis, we used generalized linear mixed-
effects regression with the logit link function and random intercepts for items and
participants (package lme4 in R, Baayen et al. 2008; R Core Team 2017). The
dependent variable was the participants’ choice for a particular connective versus
its three alternatives, i.e., kějiàn versus non-kějiàn, yúshì versus non-yúshì, suǒyǐ
versus non-suǒyǐ, and yīncǐ versus non-yīncǐ. The three models contain as a fixed
effect predictor (1) the binary subjective-objective condition, (2) the three-cluster
solution, or (3) the five-cluster solution.

Results from all models showed a significant effect of the predictor on dis-
tinguishing the connectives (see also the reports in the Appendix). To compare the
fits of the threemodels, we applied the anova function. The results are presented in
Table 2. All three indices for each of the four connectives indicate the superiority of
the five-cluster solution. AIC, BIC, and the deviance score obviously decrease
going from the two-way to the five-way categorization.

Figure 3: Dendrogram figure produced in the hierarchical cluster analysis defining the
clustering of the 47 test causal items (Ward linkage; chi square distances).
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Figure 4 below gives an overview of the distribution of the four connectives
over the five clusters. It shows that in cluster 1, participants had a clear preference
for yúshì; in cluster 2, yúshì was also preferred, but together with yīncǐ; suǒyǐ and
yīncǐ account for the great majority in cluster 4; in cluster 5, kějiàn, suǒyǐ and yīncǐ
were all frequently used; in cluster 3, kějiàn is the predominant choice.

Table : Results of anova comparing the fits of  condition-,  cluster- and  cluster-model for
predicting the answers of kějiàn, yúshì, suǒyǐ and yīncǐ, with three criteria for model fit (AIC, BIC,
deviance).

df AIC BIC logLik Deviance Chisq df Pr(>Chisq)

kějiàn _cond.  ,. ,. −. ,.
kějiàn _clus.  ,. ,. −. ,. .  .
kějiàn _clus.  ,. ,. −. ,. .  <.
yúshì _cond.  ,. ,. −. ,.
yúshì _clus.  ,. ,. −. ,. .  <.
yúshì _clus.  ,. ,. −. ,. .  <.
suǒyǐ_cond.  ,. ,. −,. ,.
suǒyǐ_clus.  ,. ,. −,. ,. .  <.
suǒyǐ_clus.  ,. ,. −,. ,. .  <.
yīncǐ _cond.  ,. ,. −,. ,.
yīncǐ _clus.  ,. ,. −,. ,. .  <.
yīncǐ _clus.  ,. ,. −,. ,. .  <.
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Figure 4: Clustering of participants’ answers and the percentages of the connectives that
participants have chosen in each cluster.
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To sum up, yúshì and kějiàn appear to be clearly different from each other. The
former is chosen mainly in clusters 1 and 2, while the latter almost exclusively in
clusters 3 and 5. Suǒyǐ and yīncǐ are more widely used and similar to a large extent,
and both stood out clearly in cluster 4. Yet they also differ in that yīncǐ has been
preferred to suǒyǐ in both clusters 1 and 2. These observations suggest that the four
connectives can be distinguished in terms of subjectivity, as suggested in previous
corpus studies: yúshì and kějiàn form a clear contrast; suǒyǐ and yīncǐ are two con-
nectives in-between, the latter being relatively objective compared to the former. Yet
the significantly superior model of five-clustering results suggests that other lin-
guistic factors are at work that account for further distinctions between the con-
nectives. This raises the issue what these other factors are, and how they moderate
the expression of subjectivity together with the connectives.

4.3 Interpreting the five-cluster solution

The five clusters of test items, based on the participants’ answers, are presented in
Figure 5 belowwith the relative proportion of the causality categories. Tofindout the
potential factors that contribute to this pattern, an exploratory analysis wasmade of
the test items cluster by cluster. The first factor we investigated in the exploratory
analysis was modality, because it is known from the literature that modality may be
a confounding factor in explaining the distributional properties of subjective versus
objective connectives. And indeed, the five clusters showed an interesting rela-
tionship between the presence of modality words and preference for a specific
connective.
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Figure 5: Clustering of the items and proportion of the causality categories, in terms of subjectivity,
in each cluster. Argument-claim relations are items representing the subjective condition; cause-
consequence relations, both volitional content and non-volitional content, represent the objective
condition.

A cognitive account of subjectivity tested 691



First, there are two clusters in whichmodal words are totally absent. These are
clusters 1 and 2, containing only objective relations. Cluster 1 has a strong pref-
erence for yúshì, and cluster 2 has a preference for yúshì and yīncǐ. The modality
words that occur in cluster 3, which contains only subjective relations, and with a
strong preference for kějiàn, express a high degree of certainty about the result,
such as zhàoyàng ‘exactly the same/without exception’ and jiùshì ‘definitely/
surely’. The modality words occurring in clusters 4 and 5 are hedging words, such
as yīnggāi/kěyǐ ‘should/might’, xiǎndé ‘seem to be’, and duōshǎo ‘more or less’.
Cluster 4 contains both objective and subjective relations, and the preferred con-
nectives are suǒyǐ and yīncǐ. Cluster 5 contains mostly subjective relations, but has
a very diverse connective preference.

To get a better understanding, we carried out a correspondence analysis on the
answer frequencies of the four connectives per item using the R package Factoto-
MineR (Le et al. 2008). The result was that two dimensions are sufficient to explain
93.7% of the total variation contained in the data. The relationship between items
and connectives can be visualized in a two-dimensional bi-plot, cf. Figure 6.

This two-dimensional bi-plot shows a remarkable pattern. First of all, the five
clusters have their own spots, filling in the space in the two dimensions. The best
description of their distribution seems to be that it is V-shaped. The most
important dimension (accounting for 56.2% of the variation in the data) is

Figure 6: Bi-plot from the correspondence analysis on the answer frequencies of the
connectives per item; the bi-plot localizes the connectives (represented in their written form)
and the items (represented by dots; the dot colors represent the cluster [Cl]).
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subjective-objective. On the left side we find the objective relations, on the right
side the subjective ones. However, this clear relationship is moderated by the
second dimension (which accounts for 37.5% of the variation): on the lower part
of the dimension, we find the items with hedging modals, whereas on the higher
part of the dimension we find items that are factive because they concern
objective relations or they express a high degree of certainty (cluster 3). All in all,
we can interpret this dimension as certainty about the causal event expressed. In
sum, it seems that our participants’ choices echo what was found in recent
studies on Spanish and Mandarin: that intra-sentential characteristics such as
modal elements play an important role in accounting for the distribution of
causal connectives in Mandarin.

5 Discussion and conclusion

In this paper, we tested a cognitive account of subjectivity in causality, by
applying it to result connectives in Mandarin. The results indicate how the
cognitive principles of subjectivity and causality account for the organization of
the causal connective lexicon of Mandarin, suggesting these principles are
indeed applicable in a wide range of languages. A methodological innovation is
that we used a connective insertion task as an alternative to manual annotation
of corpus data to further test the integrated subjectivity account. This task
enabled us to tap large numbers of native participants’ intuitions about the
meaning and use of causal connectives, thus providing insights missing from the
existing literature on Mandarin Chinese studies. This method also helps to avoid
the potential framework bias and the individual bias that are inherent to expert
analysts’ judgments in corpus analyses.

The results of the task corroborate earlier corpus-based observations that
regard the division of labor between the four connectives as well as their
compatibility with “subjective” versus “objective” causal relations. If we look at
the models with subjectivity condition as the predictor (Tables A1–A4 in the Ap-
pendix), participants clearly preferred kějiàn to express subjective relations,
yúshì to express objective relations, and suǒyǐ and yīncǐ to express both cate-
gories. The latter two connectives seem to differ in that yīncǐ has a less subjective
profile than suǒyǐ: the logit coefficients for the objective condition show that the
choice of yīncǐ (−0.646, in Table A4) is more likely than that of suǒyǐ (−1.427, in
Table A3). Together, these results convincingly resonate the findings from the
corpus studies on the four connectives (Li et al. 2013; Xiao et al. 2021b). Our
hypotheses, therefore, were confirmed, which validates the findings from earlier
corpus studies.
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A new finding resulting from the cluster analysis in combination with the
correspondence analysis is that in addition to the prototypical subjectivity
features of a specific causal relation type, there are linguistic elements in the
context that contribute to the interpretation of causal events and connectives’
use. In-depth analyses of the test items revealed that the presence or absence of
modality words in the result segments differ systematically across the clusters.
The interpretation of the correspondence analyses connecting clusters of
experimental items to connective preferences is that the data are best explained
by an interaction between subjectivity and certainty: the patterns indicate that
both the subjectivity condition of the causality event and the certainty expressed
about the causal event work to determine the connective preferred by the
participants.

The “low-certainty” modal expressions occur most often in clusters 4 and 5,
which consist of items that attracted nearly exclusively suǒyǐ and yīncǐ. The mo-
dality words found in the purely subjective cluster (cluster 3) express a high degree
of certainty, or an affirmative attitude toward the conclusion, and here kějiàn is
nearly the only connective being used. Yúshì is chosen almost only in the two
purely objective clusters 1 and 2, in which no modality words were present
(cf. Figure 4 in Section 4.2; Figure 5 in Section 4.3).

Our conclusion is that different types of modality words play a role in influ-
encing participants’ preferences for suǒyǐ/yīncǐ versus kějiàn. This converges with
the findings in a recent corpus study, in which distinctive collocational patterns
were identified in the context of suǒyǐ versus that of kějiàn (Wei et al. 2020).

The co-occurrence patterns of modality words and connectives evidently
contribute to our understanding of causal connectives with respect to their
expressive function of subjectivity. As linguistic devices expressing the
(speaker’s) evaluation of, or attitude towards the truth or likelihood of the
expressed propositional content (e.g., Nuyts 2001; Sanders and Spooren 1996;
Traugott 2011), modality words are bound to qualify the subjectivity/objectivity
expressed in an utterance. The fact that the epistemicmodality attracts suǒyǐ and
yīncǐ reflects the underspecified character of the two connectives. Put differently,
when the subjective or objective evaluation of the discourse relation is partially
lexicalized in epistemic modality words, there is no need to use a specialized
connective. Kějiàn stands out as a highly specialized connective for subjective
causal construal. The high-certainty or strong attitudinal modals fit in such a
subjective context in a way that they reinforce the causal link of the related
discourse segments as from a heavily personal perspective. Lastly, the absence
of modality words in the objective relations expressed by yúshì is reasonable,
considering the unambiguous objective character of yúshì that has been found in
both corpus studies and the current experiment study.
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Our findings raise important questions for follow-up studies. The observations
with respect tomodality words indicate that there is space for further refinement of
the subjectivity model presented earlier. That is, we need to further investigate the
role of modality words in enabling a finer-grained analysis of, as well as the
distinctions between, the connectives with respect to subjectivity. What we have
observed echoes Santana’s (2019: 145) proposal to see “whether there is a relation
between [additional] linguistic elements that express subjectivity and the use of
causal connectives analyzed”.

All in all, our study demonstrates that crowdsourcing experimentation is a
valuable method to recruit general native informants’ detailed judgments about the
interpretation of causal event and connective uses. The results show systematic
differences with regard to the use of connectives in relations that differ in terms of
subjectivity, demonstrating that native speakers (specifically in this study,Mandarin
Chinese) make use of subjectivity to encode and decode different types of causal
relations in discourse. However, our study strongly suggests that a comprehensive
model of subjectivity should include linguistic elements at other places in the
discourse than the connectives, because there may be a relation between the
subjectivity expressed in connectives and the elements elsewhere in the discourse.
There might be a trade-off between these indicators and the use of connectives. For
instance, when speakers usemodality words to qualify the subjectivity encoded in a
causal relation, it may no longer be necessary to use a subjective causal connective.
Likewise, when segments in the discourse context do not contain elements evalu-
ating the subjectivity or objectivity of a causal construal, speakers are likely to use a
specialized connective to mount the expression of subjectivity/objectivity encoded
in a causal relation.

Abbreviations

3SG third person singular
ADV adverb(ial)
ASP aspect
ATTR attributive
AUX auxiliary
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COP copula
GEN genitive case
MOD mood
NEG negation
PREP preposition
PRT particle
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Appendix: Results of the generalized linear mixed
effectmodels with condition (subjective or objective)
and five-clustering as fixed effect predictors, and
with participant and item as random factors
(intercepts)

Each model has by default the first category of the predictor as the reference level
(intercept). A positive value of the coefficient indicates that the connective is more
likely to be chosen in the corresponding condition or cluster. A negative value of
the coefficient indicates that the connective is less likely to be chosen.

Appendix A: Following are results of the binary condition
model

Table A: Results of generalized linearmixed effect model for the choice of kějiàn versus the rest.

Fixed effect Estimate Std. error Z Sig.

Intercept −. . −. <.
Subjective . . . <.

Random effect Variance Std. deviation

Participant . .
Item . .
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Appendix B: Following are the results of the five-clustering
model

Table A: Results of generalized linear mixed effect model for the choice of yúshì versus the rest.

Fixed effect Estimate Std. error Z Sig.

Intercept −. . −. .
Subjective −. . −. <.

Random effect Variance Std. deviation

Participant . .
Item . .

Table A: Results of generalized linear mixed effect model for the choice of suǒyǐ versus the rest.

Fixed effect Estimate Std. error Z Sig.

Intercept −. . −. <.
Subjective . . . .

Random effect Variance Std. deviation

Participant . .
Item . .

Table A: Results of generalized linear mixed effect model for the choice of yīncǐ versus the rest.

Fixed effect Estimate Std. error Z Sig.

Intercept −. . −. .
Subjective −. . −. .

Random effect Variance Std. deviation

Participant . .
Item . .

Table B: Results of generalized linearmixed effect model for the choice of kějiàn versus the rest.

Fixed effect Estimate Std. error Z Sig.

Intercept −. . −. <.
Clus . . . .
Clus . . . .
Clus . . . <.
Clus . . . <.

Random effect Variance Std. deviation

Participant . .
Item . .
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