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Abstract

This study aims to investigate how native
speakers of Chinese perceive the semantic
transparency of radicals in Chinese characters
and how their perception is related to the onto-
logical representation of characters. More spe-
cifically, we use semantic transparency as a
measurement to compare the perception of na-
tive Chinese speakers of various dialects from
different regions, including Hong Kong, Main-
land China and Taiwan. We explore several
factors that may potentially cause convergence
or divergence of native speakers’ perception.
Our results show that the performances of par-
ticipants from various regions converge with
each other. From this, we conclude that Chi-
nese speakers of various dialects share an onto-
logical representation of characters and have an
agreement concerning which ontological rela-
tion is more closely related to basic concepts,
which provides evidence for the psychological
reality of Chinese orthography. We also prove
that the crowdsourcing method is a powerful
and effective tool for empirical linguistic re-
search.

1 Introduction

The linguistic status of Chinese dialects has been
controversial since modern linguistic theories were
introduced to the study of Chinese. On one hand,
they are traditionally considered as dialects of the
same language in Chinese scholarship. On the other
hand, they clearly fail the mutual intelligibility test;
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hence, many linguists prefer to call them Sinitic lan-
guages. Although they share the writing system, or-
thography is not considered to be a proper module
of a linguistic system and was not deemed relevant
as evidence for language status in most linguistic
theories. However, Chinese orthography is a writing
system consisting of both the signifiers and the sig-
nified. Sharing the signifiers clearly does not entail
affinity for the linguistic status, but sharing the sig-
nified could mean sharing the (lexical) semantic
system representation of conceptual systems. In
other words, shared orthography should not be dis-
counted as evidence for a linguistic relationship a
priori. Instead, what needs to be examined is
whether there is a relevant linguistic level that is
shared. Sproat (2000) suggests that, although pho-
nology is the orthographically relevant level (ORL),
semantics should be the ORL for the Chinese writ-
ing system. Huang et al. (2013) and Huang and
Hsieh (2015) further argue that the semantic system
underpinning this ORL is ontologically motivated,
as described in Huang et al. (2010a).

In this study, we use semantic transparency as a
measurement to test whether the ontological system
underpinning the Chinese writing system is shared
by speakers of different Chinese dialects. The pur-
pose of this study is twofold. Firstly, we aim to test
the robustness and psychological reality of the on-
tological motivation for the Chinese writing system.
Secondly, based on semantics as the ORL for the
Chinese writing system, we attempt to provide some
empirical evidence for shared linguistic systems
among Chinese dialects.
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1.1 Semantic Transparency of Radicals

Unlike the alphabetic system in English, Chinese
adopts a logographic writing system in which char-
acters are the basic writing units, each usually cor-
responding to one syllable (Shu, 2003). More than
80% of Chinese characters belong to the category of
phonetic compound characters, with a radical indi-
cating the meaning of the character and a phonetic
component (often called a phonetic) conveying in-
formation about the pronunciation (Law et al.,
2005). For example, the character #2# qi ‘perch’ is a
typical phonetic compound character with two com-
ponents, as illustrated in Figure 1. The left side of
the character is the radical /& mu ‘tree’, which im-
plies the possible relation between the meaning of
the character and the concept of a ‘tree’. The right
part, 3£ qgi ‘wife’, is the phonetic, which provides a
cue to the character’s pronunciation.

Figure 1. Construction of a phonetic compound charac-
ter in Chinese

Most of the radicals and phonetics can be used
independently as characters themselves, which has
led to further research on the transparency of radi-
cals and phonetics in Chinese characters (Perfetti
and Tan, 1998). More relevant to the current study,
semantic transparency of radicals refers to the ex-
tent to which the meaning of the character shares the
same or similar meaning represented by its radical
(Zhou et al., 2013). The greater the extent to which
the meaning conveyed by the character and its radi-
cal is shared, the more transparent is the character.
It has been well documented that the radicals are ac-
tivated during the processing of Chinese characters
(Leck et al., 1995), but few studies have provided a
systematic investigation on how semantic transpar-
ency of Chinese characters is perceived by native
speakers. To the best of our knowledge, only two
processing studies have invited native speakers to
rate the semantic transparency of radicals (Feldman
and Siok, 1999; Law and Yeung, 2010). However,
the number of native speakers in these studies was

1 Shuowen Jiezi, one of the oldest preserved Chinese dictionar-
ies, is organised according to radicals as semantic symbols.
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not sufficient to generalise the results to the whole
native population (only ten were involved in the for-
mer and twenty in the latter). Moreover, the judge-
ment data collected by the authors were used as
baselines; further explorations are needed for a bet-
ter understanding of the relations between the radi-
cals and the characters’ ontological representations.

In addition, some studies have also considered
the role that the combinability of radicals plays in
the processing of Chinese characters. The combina-
bility of radicals is a measure of whether a radical is
productive in the formation of characters. A radical
with high combinability appears in many characters,
whereas a radical with low combinability appears
less frequently (Chen and Weekes, 2004). Nonethe-
less, whether combinability is associated with na-
tive speakers’ perception of radicals’ transparency
remains unknown.

1.2 Chinese Radicals as Ontologies

Ontology is the study of basic concepts and the re-
lations of these concepts (Huang, 2015). Recent
studies on Chinese orthography have revealed that
the robust writing system in Chinese has already
conventionalised a system of semantic relations of
basic concepts over the course of more than 3,000
years (Chou and Huang, 2010; Huang et al., 2013).
A thorough study of the Chinese writing system can
thus shed light on the way in which basic concepts
were formed when the ancestors of the Modern Chi-
nese people created the characters, and can also pro-
vide insights into the possible relations among the
concepts. Consequently, based on the 540 radicals
in Shuowen Jiezi® (Xu, 121) and the framework of
the Suggested Upper Merged Ontology (SUMO)
(Niles and Pease, 2001), Chou (2005) and Chou and
Huang (2010) constructed Hantology (hanzi ontol-
ogy), a system pertaining to the relation of Chinese
characters and their meaning clusters. The meanings
of the characters are mapped onto SUMO, which
makes it possible to share information with other
ontologies such as WordNet (Miller, 1995) and
Sinica BOW (Huang et al., 2010b). Huang et al.
(2010a) demonstrates that characters formed using
the radical I min ‘vessel’ all share the same basic
concept with the radical, although the semantic re-
lation between each character and the radical’s orig-
inal meaning varies. The original concept of the
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character [ min is a vessel that stores food. When
the character is used as a radical, the created char-
acters all share the same basic concept, and only dif-
fer in the relations derived from the original
meaning. For example, 7 pen ‘basin’ refers the
function or use of the container, while 5 jin ‘empty’
describes the state of a container being empty.

1.3 The Current Study

This study aims to investigate how native speakers
of Chinese perceive the transparency of radicals and
how this perception is related to the characters’ on-
tological representation. More specifically, we ex-
amine the perception of native speakers from
different Chinese-speaking regions, including Hong
Kong, Mainland China and Taiwan, who speak var-
ious dialects of Chinese. We also explore other fac-
tors that may potentially influence native speakers’
perception.

Below are the research questions we attempt to
address:

1) How do native Chinese speakers from differ-
ent regions perceive the transparency of Chinese
radicals? Are their ratings convergent with or diver-
gent from each other?

2) What is the relationship between the rating
scores and the identified relations of the characters
and radicals?

3) What are other potential factors that may af-
fect native speakers’ perception of radicals?

a) Combinability of radicals;

b) Whether the original meaning is still in use.

2 Constructing a Character Set

Before we could proceed to design our experiment,
we first needed a character set from which we could
choose our stimuli. This section describes how we
constructed this character set.

2.1 Selection of Characters

We first chose the radicals and made an exhaustive
search for all the frequently used characters with the
selected radicals. There were two criteria for the se-
lection of the radicals: 1) the radicals selected
should be very similar in form (if not exactly the
same) in both traditional and in simplified Chinese
characters; and 2) radicals with high and low com-
binability should be included. Following these cri-
teria, we selected one radical with high

combinability (/K mu ‘tree’) and seven radicals with
low combinability (4+ niu ‘cattle’, m min ‘vessel’,
77 Xue ‘cave’, & shen ‘body’, F& yu ‘rain’, 3% yin
‘sound’, and 5 gong ‘bow’).

In order to select the characters, we then con-
sulted the Table of General Standard Chinese Char-
acters (the Table) by the State Council of China,
which is currently the only official document for
characters in Mainland China. List A of the Table
consists of the 3,500 most frequently used charac-
ters, from which we selected all the characters with
the eight radicals. We discovered some cases in
which a character on our list was not originally cre-
ated with the radical as shown in its simplified Chi-
nese form. For example, in its current form, the
character 5& giang ‘strong’ is made up of the radical
= gong ‘bow’, but in fact, the original version of
this character should be 5& giang ‘strong’, which
was formed with the radical & chong ‘insect’. To
examine the relations between the radicals and the
characters in their original forms, all such characters
were eliminated from our database.

2.2 Relations between Radicals and Charac-
ters

When deciding on the ontological relations between
the radicals and characters, we generally followed
the framework of Huang et al. (2010a; 2013), which
is an extension of the qualia structure of the genera-
tive lexicon theory (Pustejovsky, 1995). Huang et al.
(2010a; 2013) identified seven relations concerning
how the concept of a character was originally de-
rived from the basic concept of a radical, the details
of which are listed in Table 1.

Relation Definition Example
. e 4= niu “cattle’
Formal the kind of relation ¥ 1o “bull’
o o = gong ‘bow’
Constitutive the part of relation 2% xian ‘bowstring’
. related by function or [l min ‘vessel’
Telic 4 Dacin?
usage % pen ‘basin
Participant the basic concept as a 5 shen ‘body’
P participant Bl tang ‘to lie down’
Participatin the basic concept re- - niu “cattle’
pating ferring to an event # mu “‘to herd’
Descriptive related by broad de- K mu ‘tree’
p scriptions 18 qi ‘perch’
related by how the £ yang ‘caprid’
Agentive basic concept comes #T zhu ‘lamb born in
into being May’
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Table 1. Concept derivation of characters
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To determine the original meanings of the se-
lected radicals and characters, we consulted five on-
line databases of ontology and Chinese characters?.

2.3 The Character Set

Based on the eight radicals we selected, we found
189 characters in the Table and identified the rela-
tions of their concept derivation, which fell into
only six categories. We failed to find any character
with a derivational relation of ‘agentive’, probably
due to the limited number of radicals we investi-
gated. An overview of the character set is presented
in Table 2. Very few characters were created with
low combinability radicals in our database (M =
9.43, SD = 3.99), and even when we added them up,
there were only 66 characters in this category, ac-
counting for half of the characters made of the high
combinability radical & mu ‘tree’. Next, we provide
a brief description of the derivational patterns of
characters with the radical K mu ‘tree’ for purpose
of illustration.

Constitu- Descrip- For- Teli Participat- Partici-

Relation tive tive mal ¢ ing pant
High combina-
bility 10 7 51 49 6
K mu ‘tree’ 10 7 51 49 6
Low combina-
bility 1 7 25 5 25 3
4= niu “cattle’ 4 2 6
[l min ‘vessel’ 2 3 4
7 Xue ‘cave’ 4 5 6
& shen ‘body’ 2 3
Pl yu ‘rain® 10 3
% yin ‘sound’ 1 2
5 gong ‘bow’ 1 2 6

Table 2. An overview of the character set

7K mu ‘tree’ is a highly productive radical. Even
in a small set of 3,500 characters, 126 characters
were made of 7K mu ‘tree’, three of which were ex-
cluded from our analysis, as explained in Subsection
2.1. As illustrated in Figure 2, five categories of
concepts were derived from the basic concept of K
mu ‘tree’: ‘formal’, ‘telic’, ‘constitutive’, ‘descrip-
tive’ and ‘participating’. No character was derived
for the categories ‘participant’ and ‘agentive’.

2 The five databases we consulted include the following:

1) Hantology (http://hantology.sinica.edu.tw/);

2) Sinica BOW (http://bow.ling.sinica.edu.tw/);

3) Chinese Wordnet (http://lope.linguistics.ntu.edu.tw/cwn2/);
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Figure 2. The conceptual system represented by the
radical X mu ‘tree’ (percentage in parentheses)

More than one-third of the characters with the
radical 7k mu ‘tree’ fall into the category ‘formal’,
with the majority of them being proper names. For
example, fil liu ‘willow tree’ is a type of sallow.
Some characters also refer to the characteristics of
wood, such as £ pu ‘raw wood’. The characters in
the category ‘telic’ accounted for 39.84% of all the
characters, revealing the close relationship between
trees and wood in people’s daily lives. For example,
& qiao ‘bridge’ and £+ zhu ‘pillar’ were both made
of wood thousands of years ago; thus, when the Chi-
nese ancestors created these two characters, they
used this radical to indicate the material. In addition,
for the character £& chai ‘firewood’, the ‘telic’ rela-
tion between the radical and the character is clear.
Characters belonging to the remaining three catego-
ries were distributed evenly. Examples include <
ben ‘root’ and % zhi ‘branches’ for ‘constitutive’,
5 Xiu ‘rotten’ and 12 i ‘perch’ for ‘descriptive” and
4% fen ‘to burn weeds and till” and # zha ‘a press
for extracting juice, oil, etc.” for ‘participating’.

3 Methodology
3.1

To compare the perception of radicals’ transparency
by Chinese people from different regions, native
Chinese speakers from Hong Kong, Mainland
China and Taiwan were invited to participate in our
experiment. As will be explained in Subsection 3.4,
quality control measures were taken to ensure the
validity of our data. Finally, data from 117 Hong

Informants

4) Multi-function Chinese Character Database
(http://humanum.arts.cuhk.edu.hk/Lexis/lexi-mf/);
5) Handian (http://www.zdic.net/).
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Kongese participants, 115 Mainland Chinese partic-
ipants and 193 Taiwanese participants were counted
as valid responses. The informants identified them-
selves as native speakers of Hong Kong Cantonese
or Mandarin Chinese, and some of them also speak
other dialects such as Taiwanese. The informants
ranged from 10 to above 60 years old at the time of
the experiment. Table 3 is a summary of their back-
grounds after data cleaning.

Region Gender Education level
Secondary Tertiary Postgraduate
F M . - .
education education  education
Hong Kong 65 52 11 68 38
Mainland 80 35 3 37 75
Taiwan 107 86 4 178 11

Table 3. Backgrounds of informants

3.2 Stimuli

The stimuli were selected from our constructed
character set, as introduced in Section 2. Apart from
the relation of concept derivation, we also took an-
other two factors into account, namely combinabil-
ity and whether the original meaning is in use. We
tried to balance the tokens in each type, but not of
all them were distributed equally, as presented in
Table 4.

Relation Consti- Descrip- Partici- For- Partic- Telic To
tutive tive pating mal ipant tal
Originalmean- v vy N Y NY Y NY
ing in use
High combina-
bility 2 2 1 3 2 2 22 2 2 20
A mu ‘tree’ 2 2 1 3 2 2 22 2 2 20

Low combina-
bility
4= niu “cattle’ 1 1 1 1
[l min ‘vessel’ 1 1 12
7 Xue ‘cave’ 1 1
& shen ‘body’ 1 3
PRI yu ‘rain’
% yin ‘sound’ 1 1
5 gong ‘bow’ 1 1

N NP BN O

Table 4. Distribution of the test stimuli

When considering the relations, there were gen-
erally eight characters for each relation, except for
the relations ‘constitutive’ and ‘participant’, which
had five and three characters, respectively, due to
the limited size of our character set. With regard to
combinability, 20 characters were selected for each
of the categories. Lastly, the original meanings of
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17 of the characters are not in common use nowa-
days, while the original meanings of 23 characters
are still in use.

3.3 Experiment Design

We designed different versions of the experiment
for participants from the three regions. The experi-
ment consisted of three parts. Part 1 collected back-
ground information about the participants. Part 2
tested the knowledge about the Chinese language
with three questions and was designed to exclude
non-native speakers of Chinese or robots. Only
those who answered all three questions correctly
were included in our analysis. Part 3 was the rating
task for the semantic transparency of radicals, in
which the 40 characters were randomised and the
participants were asked to identify the relatedness
(correlation) of the radicals and characters on a five-
point Likert scale (Likert, 1932).

3.4 Procedures

Prior to the experiment, ethical approval was ob-
tained from the Human Subjects Ethics Sub-com-
mittee of the Hong Kong Polytechnic University
(Ref #: HSEARS20180406002). All the participants
gave their consent to attend the experiment.

To facilitate the data collection process, we cre-
ated our on-line tests via the SurveyPlanet platform
(SurveyPlanet, 2018) and invited informants from
Hong Kong, Mainland and Taiwan to participate in
the experiment remotely. After the data collection,
we employed several criteria to clean the data
(Wang et al., 2014, 2017, 2019). The responses of
an informant were excluded if: 1) the time spent on
the test was less than three minutes or longer than
fifteen minutes; 2) the answer to any question from
Part 2 was incorrect; 3) no more than two points on
the rating scale were used; and 4) the informant was
not born and raised in the tested area.

According to Harpe (2015), aggregated rating
scale data such as the data we collected can be
treated as continuous data; he further advocates that
more advanced statistical models would be more
powerful than a simple group comparison via t-tests
or analysis of variance tests (ANOVA). Therefore,
a linear relationship was assumed, and linear mixed-
effects modelling was applied in our analyses with
the ‘lme4’ package (Bates et al., 2015) in R (R Core
Team, 2018). The figures were plotted with the
‘ggplot2’ package (Wickham, 2016).

32nd Pacific Asia Conference on Language, Information and Computation
Hong Kong, 1-3 December 2018
Copyright 2018 by the authors



PACLIC 32

4 Results

A null model with ‘rating’ as the dependent variable
and ‘subject’ as the random factor was fitted first,
and other fixed factors (‘region’, ‘relation’, ‘com-
binability’ and ‘usage’) were added step by step to
construct different models. The models were then
compared to determine the optimal model.

We first added the fixed factor ‘region’ to the
model and compared the new model to our null
model, the result of which suggested that ‘region’
did not influence the rating scores (¥*(1) = .041, p
=.839); in other words, native speakers from differ-
ent regions rated the semantic transparency simi-
larly in the experiment, as plotted in Figure 3.
Therefore, in further analyses, native speakers from
different regions were treated as one group.

Ratings by different regions

40-

20-
formal paricipant  paricipating telic
Relation

! !
constitutive  descriptive

Region CN + HK ™

Figure 3. Ratings by different regions with 95% confi-
dence intervals

We then added the variables ‘relation’, ‘combin-
ability’ and ‘usage’, respectively, to fit new models.
All the three variables were found to influence the
rating scores of native speakers: y*(1) = 347.83, p
<.001 for ‘relation’; y*(1) = 173.31, p < .001 for
‘combinability’; and y*(1) = 4107.5, p < .001 for
‘usage’. Specifically, characters with higher com-
binability radicals tended to be rated higher; charac-
ters whose meanings are still in use also received
much higher scores. Next, we fitted a new model to
test the interactions among the three variables.
There were significant two-way interactions be-
tween ‘relation’ and ‘combinability’ (F(4, 16980) =
93.660, p <.001) and between ‘relation’ and “usage’
(F(4, 16980) = 37.260, p < .001), as well as three-
way interactions among the three variables (F(3,
16980) = 180.449, p < .001).
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Density of ratings to different relations

constitutive formal

L

telic

descriptive

participant
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Figure 4. Density of ratings to relations
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Finally, we examined the effects of the variable
‘relation’ in detail. A one-way ANOVA showed a
significant difference among different relations (F(5,
16994) = 134.903, p < .001). A Tukey post hoc test
revealed that the ‘descriptive’ relation was rated sta-
tistically lower than the other relations (M = 2.646,
SD = 1.421; p < .001 for all the pairs) and that the
‘telic’ relation was rated higher than the other rela-
tions (M = 3.433, SD = 1.265; p < .001 for all the
pairs except for ‘telic’ versus ‘participant’, the dif-
ference of which did not reach significance). No sig-
nificant differences were found between the
‘constitutive’ relation and the ‘formal’ relation (p =
0.729), between ‘constitutive’ relation and the ‘par-
ticipating’ relation (p = 0.535) or between the ‘for-
mal’ relation and the ‘participating’ relation (p =
0.999). The ratings to different relations are pre-
sented in Figure 4.

5 Discussion

5.1 Chinese Radicals as Ontologies Revisited

By constructing a character set, we have identified
the relations between eight radicals and their de-
rived characters, showing the possible linkage when
the ancient Chinese created the characters with cor-
responding radicals. Our findings echo Huang et al.
(2013) in that each character is semantically related
to the basic concept represented by its correspond-
ing radical; that is, a radical and its derived charac-
ters form a meaning cluster. For example, all the
characters with the radical = gong ‘bow’ fall in the
domain ontology headed by ‘bow’: as a certain type
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of a bow (‘formal’ relation, such as g hu ‘wooden
bow’), as part of a bow (‘constitutive’ relation, such
as 5z xian ‘bowstring’), or as part of an action (‘par-
ticipating® relation, such as 5 chi ‘to unstring a
bow’). Despite the small scale of the character set,
it lends support to the claim that the writing system
of Chinese is conventionalised with basic concepts
and can thus be treated as a linguistic ontology.

A point worth noting is the uneven distribution
of characters in each relation category, as shown in
Table 2. For the radical & mu ‘tree’, ‘formal’ and
‘telic’ relations accounted for the majority of the
characters, but there was no single character for
‘participant’ or ‘agentive’ relations. This becomes
reasonable if we take the nature of ‘tree’ and the role
it plays in people’s daily lives into account. Trees
are extremely common plants on the Earth, and
there are various species of trees. People have to
name different species of trees using proper names
and, in our character set, the majority of characters
in the ‘formal’ category consist of proper names.
Furthermore, trees have long been utilised by our
ancestors, either as shelter or as furniture, or as tools
to make things. For example, wood from trees has
been made into fences (ffif zha ‘fence’) and hammers
(f& chui ‘hammer’). Due to the inanimate nature of
trees, it is difficult to derive a concept in the ‘partic-
ipant’ relation, as K mu ‘tree’ would hardly func-
tion as an agent or experiencer in an activity.
However, for the category ‘agentive’, it is difficult
to explain the reason behind the observation. Recall
that we also failed to find any character in the cate-
gory ‘agentive’ for radicals with low combinability.
It is plausible that there should be some characters
in this category, but they may not be used frequently
at present; thus, they are missing from our data set,
which is based on the most frequent 3,500 charac-
ters. Moreover, there were only three relation cate-
gories for the radical = gong ‘bow’, namely
‘formal’, ‘constitutive’ and ‘participating’. This is
also well grounded because, as a manufactured tool,
a bow could not be included in the ‘telic’ or ‘partic-
ipant’ relations. As bows are not closely related to
daily life, people did not have the need to create a
character for the ‘descriptive’ relation, either. From
the comparison of derivational patterns in different
meaning clusters, we propose that the characters in
each radical are organised in their unique structures
due to the nature of the concept represented by the

radical and the role the concept played in human life.
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5.2 Ontological
Characters

Representation of Chinese

This is the first empirical study of how native Chi-
nese speakers perceive the relation between radicals
and their derived characters. Based on the frame-
work of Huang et al. (2010a; 2013), six relations
have been identified and the test stimuli were then
distributed to native speakers from Hong Kong,
Mainland China and Taiwan. Surprisingly, despite
the different versions of the Chinese writing system
(traditional versus simplified) and the diverse lin-
guistic and cultural backgrounds in these three re-
gions, the responses did not diverge from each other;
instead, the distribution of the responses was very
similar in these regions, as revealed in Figure 3. It
seems plausible that people with a background in
simplified Chinese share the same ontological rep-
resentation of characters as people with a back-
ground in traditional Chinese. However, we should
bear in mind that we have excluded those characters
that are inconsistent in the two versions (for exam-
ple, 75 jie ‘find’, made up of the radical A& mu ‘tree’,
the traditional version of which should be £ jie
‘find’, made up of the radical A ren ‘human being’),
for which the representations are presumably differ-
ent. It is safe to argue that, at least for those charac-
ters with the same structure in the two versions,
Chinese people from these three regions share very
similar ontological representations.

Our rating data also provide information about
the relatedness of the six relations based on native
speakers’ intuition. The ‘telic’ relation, referring to
the function and usage of radicals, was rated the
highest by the native speakers. This may provide
some evidence for the usage-based approach to lin-
guistics (Diessel, 2017), as the characters that refer
to daily usage are regarded as being more closely
related to the original concept. The ‘descriptive’ re-
lation was consistently rated the lowest in our data,
revealing the native speakers’ judgement that this
relation was the least related to the basic concepts.
A possible explanation is that all the other relations
have something to do with basic concepts (for ex-
ample, as part of in ‘constitutive’ and as a partici-
pant involved in ‘participant’), while ‘descriptive’
is the only relation that is loosely connected to basic
concepts.
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5.3 Crowdsourcing as an Effective Tool

Crowdsourcing is becoming popular as a method for
data collection in various disciplines. High speed
and low cost are advantages of this new technology.
After launching our experiment on the platform, we
managed to collect more than 500 responses within
three weeks, of which 425 were valid.

Following Wang at al. (2014, 2017, 2019), we
employed a data cleaning process to remove the
noisy data as reported above. Furthermore, we
added a repeated trial in the experiment for partici-
pants from Hong Kong and Taiwan. As a repeated
trial was not included for Mainland Chinese, we
could not compare their performance. Wang et al.
compared the group means and standard deviations
of the repeated trial and reported good consistency.
We further employed paired samples t-tests and cor-
relation tests at an individual level to confirm con-
sistency. The t-tests showed no difference in the two
responses to the repeated trial. The two responses
were significantly and positively correlated for both
Hong Kongese participants (r = .641, p <.001) and
Taiwanese participants (r = .632, p < .001). With
this statistical evidence, we again support the claim
that crowdsourcing is a powerful and effective tool
that should be used in empirical linguistic research.

6 Conclusions

This study examines the perception of radicals’
transparency by native Chinese speakers from dif-
ferent regions, and the findings reveal similar per-
formances across the regions. From this, we
conclude that native speakers share an ontological
representation of characters and have an agreement
concerning which relation is more closely related to
the basic concepts. For the three factors we investi-
gated, the relation and usage factors were found to
have influenced native speakers’ perception of
transparency. We also prove that the crowdsourcing
method is an effective tool for empirical linguistic
research.

Our study supports the theory of Huang et al.
(2010a; 2013) that Chinese orthography, particu-
larly the radical system, is driven by ontology, and
demonstrates that Chinese orthography has a psy-
chological reality. Furthermore, as a convergence of
transparency measures among native speakers is ev-
idenced, it is likely that this semantic level of ontol-
ogy-lexicon interface (Huang et al., 2010c) is shared
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by different Chinese dialects. This result has im-
portant implications for how we conceptualise the
definition of a specific language. The mutual intel-
ligibility test is motivated as a simple test of system-
based similarity and a language’s main communica-
tive function. However, it has been applied exclu-
sively at the speech level thus far. Hence, the
possibility that two variants of the same language
are mutually intelligible at the sign system level but
hindered by actual phonetic realisation has never
been considered. Note that it is widely accepted that
speakers of the same language from the distant past
would not be able to understand the current day ver-
sion and vice versa. By the way in which the mutual
intelligibility test is commonly applied, the results
would suggest that the older version of English and
the English spoken currently are different languages.
This is puzzling on one hand, but it is also widely
accepted by linguists when terms such as Old Eng-
lish and Middle English are given. However, recall
that time is continuous; thus, we have to assume that
the English we speak today is the English we spoke
yesterday, and that the English we speak in the next
ten years will be the English we spoke in the past
ten years. Given the transitivity of identity relation
and according to Occam’s razor, these older ver-
sions of English should indeed be the same language
that we speak today, yet they are almost certainly
mutually unintelligible when spoken. Our results
and the dilemma of identifying a language through
historical changes suggest that, in lieu of a simple
litmus test of spoken mutual intelligibility, a better
test could perhaps be a direct measurement at the
shared linguistic levels, as reported in this paper.
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