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T o date, little research has investigated personality expressions in languages other than English. Given that the Chinese
language has the largest number of native speakers in the world, it is vitally important to examine the associations
between personality and Chinese language use. In this research, we analysed Chinese microblogs and identified word
categories and factorial structures associated with personality traits. We also compared our results with previous findings in
English and showed that linguistic expression of personality has both universal- and language-specific aspects. Expression
of personality via content words is more likely to be consistent across languages than expression via function words. This
makes an important step towards uncovering universal patterns of personality expression in language.
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Language use reflects important social and psychologi-
cal processes (Pennebaker, Mehl, & Niederhoffer, 2003).
Studies have shown ample evidence of the association
between personality traits and word use in a variety of
English writing samples (Pennebaker & King, 1999; Pen-
nebaker et al., 2003). Nonetheless, little is known about
the extent to which personality is reflected in the verbal
content of other languages (Pennebaker et al., 2003). This
issue is made more pressing by the fact that about one-fifth
of the world population lives in China, and almost 1.2 bil-
lion people speak Chinese as their native language (Paul,
Simons, & Fennig, 2015). Compared with English (which
has around 335 million native speakers), Chinese is much
more widely spoken. Given these disparities and the sheer
number of Chinese speakers, understanding how Chinese
language use is associated with personality will improve
our knowledge about the psychological processes of the
world’s largest language community and make an impor-
tant step towards uncovering universal patterns of person-
ality expression in language.

Past research on personality and the English language
has often utilised Linguistic Inquiry and Word Count
(LIWC; Tausczik & Pennebaker, 2010): a software
program that analyses writing samples to assess the fre-
quency of certain words. Developed by combining gram-
matical rules with the content of various psychological
measurement scales, LIWC can reliably measure many

psychological attributes including emotions, personality,
thinking styles and social relationships (Tausczik &
Pennebaker, 2010). LIWC counts the frequency of words
in pre-defined categories, each of which belongs to one
of two broad groups: content words and function words
(Tausczik & Pennebaker, 2010). Content words express
the semantic meaning of language and include categories
such as positive emotion and social processes. Functions
words indicate the grammatical relationships between
content words. LIWC contains functional word cate-
gories such as pronouns and articles. Both content and
function word categories have been found to predict Big
Five personality traits in English samples (Pennebaker &
King, 1999; Pennebaker et al., 2003).

Despite the lack of cross-cultural research on
the associations between language and personality,
considerable evidence suggests that the structure of
personality—particularly the Big Five—model is stable
across cultures (McCrae & Costa, 1997). The model has
been validated not only in Western samples but also in
Asian samples including Chinese (e.g., McCrae, Costa,
del Pilar, Rolland, & Parker, 1998). Therefore, it is logical
to expect that many of the linguistic markers of personal-
ity traits should be similar between Chinese and English.
This relationship is likely to be particularly strong in the
case of content words, as such words typically take the
form of nouns, regular verbs and adjectives (Tausczik
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& Pennebaker, 2010) and refer to objects, activities and
concepts with a defined meaning that the majority of
them are likely to possess equivalents across languages
(Brown, 1991).

However, Chinese and English have very different
grammatical rules. For example, a number of Chinese
function word categories such as second person plu-
ral pronoun and preposition phrase endings do not have
equivalents in the English language. In Chinese, verbs
do not have tenses. The concept of time is expressed
through the use of adverbs as tense markers. In addi-
tion, pronoun drop, a linguistic phenomenon where the
subject pronoun of a sentence such as “I” or “You” is
dropped, is common in Asian languages such as Chinese,
Japanese or Korean, but is not permitted in Germanic lan-
guages such as English, German and Swedish (Kashima
& Kashima, 1998). It is not grammatically correct to omit
the subject “I” in such a phrase as “I had dinner with
my family yesterday” in English, but such a practice is
acceptable in Chinese or Japanese. Given these substan-
tial grammatical differences, it is likely that the Chinese
language features associations between grammar and per-
sonality that do not exist in English and vice versa. Conse-
quently, we expected that the manifestation of personality
in function words would exhibit less correspondence with
English than manifestation in content words, as the use of
function words is determined by highly language-specific
grammatical rules.

PRESENT STUDY

In this study, we used LIWC to analyse writing samples
from two groups of users on Sina Weibo, one of the largest
microblogging platforms in China. Social media was cho-
sen as the preferred medium of analysis for two reasons:
Ecological validity and accessibility. Traditional research
has primarily relied on language samples collected from
controlled diary studies or decontextualized laboratory
environments (Tausczik & Pennebaker, 2010), compro-
mising the ecological validity of the resulting findings.
More research is needed to examine language use in nat-
uralistic settings.

Furthermore, the use of online data allows access to a
wealth of content generated by a large number of people in
geographically remote places. This greatly increases the
scope and convenience of research while also enhancing
ecological validity. Scholars have argued that psycholog-
ical research should harness the benefits of online data
to complement traditional methods (Gosling & Mason,
2015). Therefore, we opted to use online microblogs as
our writing samples.

Two separate samples were recruited. Sample 1
were online participants from Mainland China, and
Sample 2 were overseas Chinese students. The consis-
tent word-personality associations found between them

allowed us to identify stable patterns of personality
expression. In addition, we used factor analysis to iden-
tify language structures associated with personality traits.
We used the large sample (Sample 1) to establish the
basic factor structure, before using data from the small
sample (Sample 2) to investigate the its replicability.

METHOD

Participants

Participants in Study 1 were recruited online from main-
land China. We developed a software tool and sent par-
ticipation requests to 50,000 Sina Weibo users who (a)
posted more than two and less than 50 microblogs every
day and (b) had been using Sina Weibo for more than 1
month. The selection criteria were designed to identify
active users and avoid accounts created for spamming pur-
poses. A total of 470 Sina Weibo users (females =292,
males = 178) responded and participated in our study
for payment of RMB30 (US$4.8) per person. This low
response rate was likely due to the huge amount of spam
on Sina Weibo, as the frequency of solicited messages
may desensitise people to such requests. The sample fea-
tured a diverse range of ages but was unsurprisingly
skewed towards younger individuals. Many (41.5%) of
the participants were younger than 20 years old, while a
further 38.7% of participants were between the ages of 21
and 25. Participants between the ages of 26 and 30 com-
prised 14.3% of the sample, while 3.2% participants were
between the ages of 31 and 35. The remainder of the sam-
ple (2.3%) were aged 36 and above.

Participants in Sample 2 were 90 Chinese students
at a large university in Singapore (females =67, mean
age=22.4years, SD=2.52). All participants were
Chinese nationals currently pursuing their undergraduate
degree in Singapore. They had been in Singapore for
2—4 years. They participated in our study for payment of
S$5 (US$4.03) and completed the same survey as those
who participated in Study 1.

Measures and procedure

Participants in both Study 1 and Study 2 provided
informed consent before commencing participation.
They agreed to complete a personality survey and
allow us to collect their public profile information and
microblogs on Sina Weibo. Each participant completed
the Big Five Personality Inventory (BFI; John, Donahue,
& Kentle, 1991) and demographic questions (i.e., age,
gender and ethnicity). The BFI is a well-established
and widely used measure of personality. It exhibited
acceptable reliability in our study (see Table 1).

We developed a software tool and used it to download
participants’ microblogs through Sina Weibo API. We
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TABLE 1
Descriptive statistics for self-ratings of personality traits in S1 and S2
S1(n=470) $2 (n=90)
Mean SD Cronbach’s o Mean SD Cronbach’s o
Extraversion 3.20 .62 .69 3.11 57 .70
Agreeableness 3.63 57 .63 3.72 48 .63
Conscientiousness 3.15 .56 .69 322 58 77
Neuroticism 3.06 .63 .68 3.00 .70 .82
Openness 3.61 .56 1 3.63 .50 76
then removed information such as reposts written by oth- RESULTS

ers, timestamps, geo-locations and embedded URLs, to
obtain original texts written by the participants. All partic-
ipants had written more than 50 microblogs. On average,
each participant in Sample 1 wrote 1237.7 microblogs
(SD=841.50) within the time period of 445.61 days
(SD =161.36). Each participant in Sample 2 wrote 276.9
microblogs (SD=224.77) in a period of 565.78 days
(SD =189.46). The large difference between the average
number of microblogs per person is mainly due to the
selection criteria in Sample 1 that required users to post
more than two microblogs every day.

We replaced commonly used emoticons with corre-
sponding phrases in everyday language and used a widely
used Chinese lexical analyser ICTCLAS (Zhang, Liu,
Cheng, Zhang, & Yu, 2003) to segment the writing sam-
ples into words, because Chinese texts do not contain
word delimiters such as whitespaces. ICTCLAS uses a
unified framework that includes part-of-speech tagging,
disambiguation and unknown words recognition, to iden-
tify individual words in a piece of Chinese text. We iden-
tified 7,180,608 words in Study 1 and 392,322 words in
Study 2.

Subsequently, we used the Simplified Chinese version
of LIWC (Huang et al., 2012) to generate word frequen-
cies in the two samples. Out of the 72 LIWC categories, 26
categories had frequencies lower than 1% in both samples
and were removed from further analysis. All the remain-
ing categories had frequencies larger than 1% in both
samples, except one category (i.e., second singular pro-
noun) had a frequency of 1.45% in Study 1 and 0.94% in
Study 2. To further ensure that the word categories that we
focused on were relatively stable, we followed the proce-
dure in Qiu, Lin, Ramsay, and Yang (2012) and split each
participant’s writing sample into two halves by randomly
selecting half of the microblogs from the whole sample
and applied LIWC analysis to each half. We correlated
the word frequencies and found that all the remaining
categories had an above moderate correlation coefficient
(r>.3; Cohen, 1988) in Study 1, while two categories
(i.e., certainty and perceptual process) had a correlation
coefficient lower than 0.3 in Study 2. We removed the two
categories from further analysis.

Correlations with personality

We correlated LIWC word frequencies with participants’
Big Five personality traits. A total of 49 (22.27%) out
of 220 correlations in Sample 1 and 19 (8.64%) out of
220 correlations in Sample 2, were significant at p < .05,
exceeding chance. Table 2 shows the word categories
that had significant correlations with at least one per-
sonality trait in one sample. We added a column in
the table to show how these categories were associated
with personality traits in previous English samples for
comparison (see the column Se in Table 2). There were
43 associations between personality traits and word
categories (21 with function word categories and 22 with
content word categories) that were significant in at least
one sample and had the same direction in both samples.
These associations suggest relatively stable personality
expressions in two samples.

Seven (33.3%) out of the 21 associations between
personality traits and function word categories repli-
cated findings in English. For example, extraversion was
positively correlated with personal pronouns (includ-
ing first person and second person singular pronouns),
suggesting that extraverts tended to be concerned about
people. This is consistent with the theoretical definition
of extraversion (Costa & McCrae, 1996) and has been
found in English samples (Hirsh & Peterson, 2009;
Oberlander & Gill, 2006; Pennebaker & King, 1999;
Yarkoni, 2010). Extraversion was negatively correlated
with impersonal pronouns, suggesting that extraverts
were less likely to use language of an impersonal nature.
This association had been found in English text mes-
sages (Holtgraves, 2011) and tweets (Qiu et al., 2012).
Extraversion was negatively associated with negations,
supporting past findings (Tausczik & Pennebaker, 2010)
and reflecting extraversion’s connection with reduced
cognitive complexity (Costa & McCrae, 1996). Neuroti-
cism negatively correlated with prepositions, replicating
past findings in English essays (Mairesse, Walker, Mehl,
& Moore, 2007).

Fourteen (66.7%) out of the 21 associations between
personality traits and function word categories had not
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been reported before. For example, conscientiousness was
negatively associated with personal pronouns (including
first person singular and second person plural), suggesting
that conscientious individuals focused less on interper-
sonal issues, because personal pronouns indicate atten-
tional focus on people (Tausczik & Pennebaker, 2010).
Conscientiousness was also associated with prepositions,
a linguistic feature indicating concern with precision
(Tausczik & Pennebaker, 2010), reflecting the trait defi-
nition (e.g., Costa & McCrae, 1996). Openness was neg-
atively related to the use of quantity unit and special
articles. As these words are used to quantify persons or
objects, this suggests that individuals with higher degree
of openness are less likely to make quantified statements.

Seventeen (77.2%) out of the 22 associations between
personality traits and content categories were consis-
tent with past findings in English. Extraversion was
related to social processes, a relationship that has been
consistently found in many English samples (Hirsh &
Peterson, 2009; Nowson, 2006; Oberlander & Gill, 2006;
Pennebaker & King, 1999; Qiu et al., 2012; Yarkoni,
2010). Agreeableness was positively associated with
inclusive and relativity (including space and time) words,
replicating the associations found in blogs (Yarkoni,
2010). Conscientiousness was associated with time,
work and achievement, supporting past findings (Hirsh
& Peterson, 2009; Yarkoni, 2010) and reflecting the fact
that conscientious individuals are achievement-oriented
and hardworking (Barrick & Mount, 1991). Neuroticism
correlated with negative emotion words, consistent with
past findings (Hirsh & Peterson, 2009; Mairesse et al.,
2007; Pennebaker & King, 1999) and reflecting the
fact that individuals with higher degree of neuroticism
experience more negative emotions (McCrae & Costa,
1987). Neuroticism also correlated with discrepancy,
tentative and exclusive words; findings that were consis-
tent with the results of previous research (e.g., Nowson,
2006; Oberlander & Gill, 2006; Yarkoni, 2010; Yee,
Harris, Jabon, & Bailenson, 2011). These words indicate
making distinctions (Nowson, 2006; Pennebaker & King,
1999) and suggest that emotionally unstable individuals
tend to make distinctions in their writings. Neuroticism
negatively correlated with work related words, support-
ing the negative relationship between neuroticism and
work performance (Barrick & Mount, 1991; Nowson,
2006). Openness was negatively correlated with relativity
and time, replicating relations found in personal essays
(Mairesse et al., 2007).

Only five (22.7%) out of the 22 associations between
personality traits and content categories were new.
Extraversion was correlated with biological processes,
suggesting that extraverts mentioned more about topics
related to activities such as eating and sex than their
introverted counterparts. Neuroticism was also nega-
tively correlated with achievement words, supporting

PERSONALITY AND CHINESE LANGUAGE USE 469

the negative relationship between neuroticism and work
performance (Barrick & Mount, 1991).

The above results showed that while 66.7% of per-
sonality expressions associated with function word cat-
egories had not been found in English samples before,
only 22.7% of those associated with content categories
were new. This supported our hypothesis that personality
expressions associated with function word categories are
more likely to be language specific than those associated
with content categories.

Gender, age and number of postings

In our samples, females used more personal pronouns,
discrepancy, tentative and filler words, consistent with
previous findings in English (Mehl & Pennebaker, 2003).
In addition, older individuals used fewer social words
and personal pronouns (including first and second sin-
gular pronouns), supporting previous results and indi-
cating older individuals’ more infrequent engagement in
social activities (Pennebaker & Stone, 2003). However,
we found that older individuals used fewer positive and
negative emotion words. This is inconsistent with previ-
ous English findings about older individuals used more
positive but fewer negative emotion words (Pennebaker
& Stone, 2003).

To examine if the observed word-personality correla-
tions were contingent on age and gender, we calculated
partial correlations by controlling gender and age. Among
the previously found correlations, 31 out of 49 (63.27%)
in Sample 1, and 15 out of 19 (78.95%) in Sample 2,
remained significant. This indicates that while some lin-
guistic cues might reflect characteristics related to age
and gender, those remained significant were likely to be
directly related to personality traits (see italicised corre-
lations in Table 2).

We also examined if the observed word-personality
correlations were contingent on the number of postings.
We calculated partial correlations controlling for the num-
ber of postings. Among the previously found correlations,
48 out of 49 in Sample 1, and 15 out of 19 in Sample 2,
remained significant (see Table 2). This indicates that the
majority of the observed word-personality correlations
were independent from the number of postings.

Factor analysis

Factor analysis clusters words based on their natural
co-occurrence to identify their common discourse func-
tions. It has been used to reveal psychological constructs
underlying language patterns (Pennebaker et al., 2003).
We conducted an exploratory factor analysis on the Sam-
ple 1 data following the procedure used by Pennebaker
and King (1999). First, we included word categories that
had a high correlation (r>.7) in the previous split-half

© 2016 International Union of Psychological Science
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TABLE 3
Factor loading

Factor 1~ Factor2  Factor 3 Factor 4
Making Objective
Categories distinction Reflection description Socialisation
Exclusive .87
Conjunction .83
Tentative 78
Adverbs .76 44
Discrepancy 73
Impersonal 72
pronouns
Tense markers 93
Insight .83
Interjunctions .68
Assent .67 —.45
Space .65
Numbers .56
Non-fluencies -.50
Quantity unit 48
Positive emotion —.47
Time 45
Motion 43
Social processes .83
Second person .80
singular pronouns
First person singular 45
pronouns

Note: Only loadings of .40 and above are shown. Negative emotion,
negations and body were removed from display because they have
loadings below .40.

analysis. Second, we excluded categories that were
largely included in other categories. For example, the
majority of prepositions appear in inclusive and exclusive
categories. Therefore, we removed the preposition cate-
gory. Third, we removed categories that did not include
specific words (i.e., total word count). Fourth, categories
related to specific topics were excluded because they
reflected personal interests rather than psychological
processes. This resulted in a total of 23 word categories
in the factor analysis. The KMO test and Bartlett’s Test
of Sphericity indicated that the data were appropri-
ate for factor analysis (KMO =.791, Bartlett’s Test of
Sphericity p <.001). A scree analysis suggested that a
4-factor solution would best fit the data. Table 3 shows
the results of factor analysis by forcing four factors
with maximum-likelihood extracted method and varimax
rotation.

The first factor (eigenvalue =4.39) included six word
categories with a loading of .4 or greater. They were three
cognitive process categories including tentative, exclusive
and discrepancy words, and three functional categories
including impersonal pronouns, adverbs and conjunc-
tions. This factor was similar to the making distinction
factor in English which included tentative, exclusive and
discrepancy words (Pennebaker & King, 1999). There-
fore, this factor was termed Making Distinction.

The second factor (eigenvalue =3.26) had five word
categories, including tense marker, insight, interjunction,
assent and a secondary loading of adverbs. This factor
suggested thoughtful discussion of the past, present and
future. Therefore, it was termed Reflection.

The third factor (eigenvalue=2.44) included eight
word categories. They were time, space, numbers, quan-
tity unit, fewer non-fluencies, fewer positive emotions and
a secondary loading of fewer assent. This factor indi-
cated description of time, space and objects. It was termed
Objective Description.

The fourth factor (eigenvalue = 1.95) contained social
words, and first and second person singular pronouns.
It indicated social interaction and personal attention and
was labelled Socialisation.

Factor scores were calculated using weighted sum
scores of items loaded on each factor. We correlated
the factor scores with participants’ Big Five personal-
ity dimensions (see Table 4). Extraversion positively
correlated with Socialisation and negatively correlated
with Making Distinction, suggesting that extraverts were
more likely to mention social activities but less likely
to indicate distinctions than introverts. Agreeableness
correlated with Objective Description, showing that more
agreeable individuals were more likely to mention about
objective matters in their writings. Conscientiousness
positively correlated with Objective Description and
negatively correlated with Reflection, indicating that
conscientious individuals tended to talk about factual
matters rather than their own thoughts. Neuroticism was
positively associated with Making Distinction, indicating
that higher neuroticism individuals had more attentional
focus on differences. The negative association between
extraversion and Making Distinction has been found in
English before (Pennebaker & King, 1999).

To examine the replicability of the above factor
structure, we conducted a maximum-likelihood factor
analysis with varimax rotation on Sample 2. Diagnos-
tic tests indicated that a factor model was appropriate
for the data (KMO =.763, Bartlett’s Test of Sphericity
p<.001). A four factor solution was indicated by the
scree plot. We performed Pearson correlations between
the columns of responding factors in the two samples.
The correlations for the four factors were: Factor 1, .83;
Factor 2, .83; Factor 3, .85; Factor 4, .65 (all dfs=23,
ps <.001). Coefficients of congruence for the four factors
ranged from positive .48 to .88, and off-factor coefficients
ranged from —.30 to .45, with a mean of .082. Following
procrustes rotation macro in SPSS (McCrae, Zonderman,
Costa, Bond, & Paunonen, 1996), the four coefficients
of congruency were: .88 (factor 1), 0.87 (factor 2), 0.83
(factor 3) and 0.74 (factor 4). These results showed that
sample 1 and sample 2 had an acceptable degree of factor
congruence.
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TABLE 4
Correlations between language factors and personality traits
Extraversion Agreeableness Conscientiousness Neuroticism Openness
Making distinction —15™ .06 04 A1 04
Reflection —-.01 —-.06 —-.09" .07 —-.00
Objective description —.00 08" 10" —-.08 —.06
Socialisation 12" -.03 -.03 .07 —.01

Tp <.10; *p <.05; **p <.01.

GENERAL DISCUSSION

The present study identified associations between
Chinese language and personality and suggests that lin-
guistic expression of personality has both universal- and
language-specific aspects. Most fundamentally, expres-
sion of personality via content words is more likely to be
consistent across languages than expression via function
words. These findings have important implications.

Firstly, our results show that many word-personality
associations are language independent. For example, the
correlations between extraversion and social processes,
conscientiousness and work, and neuroticism and neg-
ative emotion remain consistent between Chinese and
English. Furthermore, the correlation coefficients all
range between 0.1 and 0.3 in both Chinese and English
(e.g., Pennebaker & King, 1999), suggesting modest but
consistent effects of personality on word choice across
languages. In addition, our factor analysis shows that the
psychological meaning of word categories can exhibit
some stability across languages. Although Chinese and
English have different grammars and vocabularies, they
both have an underlying factor that indicates Making
Distinction.

Secondly, our study shows that there are personal-
ity expressions that are specific to Chinese. In partic-
ular, the majority of personality expressions associated
with function words in Chinese have not been docu-
mented in English. This is likely because function words
do not carry real, independent meaning and their use is
strongly influenced by the language’s grammatical rules.
Due to the large linguistic difference between Chinese
and English, it is unsurprising that personality expres-
sions in function words would vary considerably across
different languages. In contrast, content words are imbued
with real meaning, indicating the things people think
and do. As universal concepts that are highly likely to
be cross-culturally applicable (Brown, 1991), the asso-
ciations between content words and personality are less
likely to manifest in a language-specific manner.

LIMITATIONS

One limitation of the present study is that these two sam-
ples were drawn from different cultural contexts: Chinese

speakers in mainland China and Chinese-speaking stu-
dents studying overseas. It is possible that language
usage of non-resident Chinese nationals may be influ-
enced by their acculturation into the host nation, and
therefore may differ from that of Chinese individuals
residing in their home country. However, the consistent
personality-language associations and factor structure we
found across the two samples suggest that there are per-
sonality expressions in Chinese language that are stable
without being influenced by acculturation.

Another limitation of our study pertains to the usage of
online microblogs to study personality expression. While
online data provide us access to large and diverse sam-
ples from different locations, they do have the limitation
of being biased towards younger, more technically savvy
users, as well as possibly being affected by the unique
norms and affordances of online communication (Gosling
& Mason, 2015). In addition, the low response rate in
Sample 1 may indicate that our sample is not represen-
tative of the entire online population. Future research is
needed to examine if our results can be generalised to
other samples.
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