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Abstract
The NEO-PI-3 is a fourth-generation instrument that has been shown to improve the psychometrics and readability of its 
immediate precedent, the NEO-PI-R. We examined the psychometric properties of the Chinese versions of the NEO-
PI-R and NEO-PI-3 using three datasets (Ns = 913, 299, 403) collected using both monolingual and bilingual designs. 
The Chinese NEO-PI-3 scales displayed a five-factor structure in which the facets had the highest loadings on their 
intended factors. The structure demonstrated strong invariance across both languages (English vs. Chinese) and gender 
groups, maintained high test-retest reliability, and attained slightly better internal consistency than the NEO-PI-R. We also 
examined the affective underpinnings of personality factors and well-being measures using the Chinese Circumplex Model 
of Affect. Consistent with past findings, Neuroticism and Extraversion were most related to affect, while Satisfaction with 
Life and Subjective Happiness shared the affective core of pleasant feelings and medium arousal. Based on these results, 
the Chinese NEO-PI-3 appears to be a sound instrument to measure personality in Chinese communities and to compare 
personality across cultures.
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The five-factor model has provided a unified framework for 
trait research; it is the Christmas tree on which findings of 
stability, heritability, consensual validation, cross-cultural 
invariance, and predictive utility are hung like ornaments.

(Costa & McCrae, 1993, p. 302)

Much of what psychologists mean by “personality” can 
be succinctly summarized by the five-factor model of per-
sonality (FFM; McCrae & John, 1992; see Goldberg, 1981). 
The five factors, also known as the “Big Five,” are 
Neuroticism (N), Extraversion (E), Openness to Experience 
(O), Agreeableness (A), and Conscientiousness (C). In a 
narrow sense, the FFM represents an umbrella of replicable 
factor structures resulting from hundreds of validation stud-
ies that have been conducted in different cultures (McCrae 
& Costa, 2010) and using different measurement devices 
(McCrae & John, 1992; Soto & John, 2017). In a broader 
sense, psychologists are now moving beyond the descrip-
tive structure of the FFM to the five-factor theory of person-
ality (McCrae & Allik, 2002). This theory promises to 
catalyze an integrated understanding of personality, to orga-
nize a myriad of empirical findings into a coherent story, 

and to establish connections between personality and other 
human conditions (McCrae & Costa, 2010; McCrae, 
Terracciano, et al., 2005; Terracciano et al., 2005). Meta-
analyses have shown robust relationships between the Big 
Five and physical and mental health (Strickhouser et al., 
2017), life satisfaction (Anglim et al., 2020), and academic 
success (Poropat, 2009).

The NEO inventories are among the most popular mea-
sures of the FFM. They have been translated into more than 
50 languages, and the five-factor structure has been repli-
cated in many of these languages in both self-reports and 
observer reports. These inventories have a hierarchical 
structure, organizing traits systematically (five domains 
with six facets each). McCrae and Costa (2010) provided a 
bibliography of more than 2,500 articles that use these 
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inventories in personality, industrial/organizational, and 
clinical research. This level of coverage has persuaded 
researchers and practitioners that the NEO scales provide 
an instrument with strong psychometric properties and con-
sistent interpretations across the globe.

In the present study, we examined the scales’ utility in 
mapping personality in the Chinese community, which is 
the largest ethnic group in the globe and represents 18% of 
the planet’s population (Chen et al., 2019). To this end, we 
conducted a psychometric evaluation of a Chinese transla-
tion of the latest version of the NEO scales. After English, 
Chinese is the most widely spoken language in the world 
(Eberhard et al., 2021).

NEO Research in Chinese Communities

To conduct cross-cultural research on personality, research-
ers need a common assessment tool. To this end, they often 
use an imposed etic approach (Berry, 1969), in which scales 
developed and validated in English are “imported” for use 
in another language. For instance, McCrae, Costa, and Yik 
(1996) translated the NEO scales from English into Chinese, 
administered the translated scales to Chinese participants, 
and made inferences about the personalities of Chinese peo-
ple using the English concepts.

The NEO-PI-R (Costa & McCrae, 1992) was first imported 
for use in Chinese communities in the 1990s. In these studies, 
the five-factor structure was replicated in some samples but 
not in others, although test-retest reliability was consistently 
high in all five domains (McCrae, Costa, & Yik, 1996; McCrae 
et al., 1998; Wu et al., 2008; Yang, 2010; Yang et al., 1999). 
Internal consistency scores varied across studies and facets. 
Yang (2010) reported adequate internal consistency at both 
the domain and facet levels among mainland Chinese respon-
dents, while Yang et al. (1999) reported low consistency (< 
.50) for several O and A facet scales (see also Wang et al., 
2005). Wu et al. (2008) reported high consistency at the 
domain level for all five domains but low consistency for 
some E, O, and A facets among their Taiwanese respondents. 
In a meta-analysis of data collected in mainland China, Luo 
and Dai (2011) found that the internal consistency of the 
Chinese version of NEO-FFI (Costa & McCrae, 1992) was 
lower than that of the original English version.

Researchers have also examined the structure of the 
facet scales and extended this research into different popu-
lations. Testing the N facet scales in both clinical and non-
clinical samples in mainland China, Xi et al. (2018) found 
support for the original six-facet structure, with acceptable 
internal consistency and test-retest reliability. Using differ-
ential item functioning, Dai et al. (2010) assessed the mea-
surement invariance of the C facet scales in a U.S. sample 
and a mainland Chinese sample. Evidence was found for 
measurement invariance across these scales, supporting 
their use in cross-cultural comparisons.

Using data from mainland China, Hong Kong, and 
Taiwan, Cheung et al. (2008) studied the factor structure 
underlying the NEO-FFI (Costa & McCrae, 1992) and the 
Revised Chinese Personality Assessment Inventory (CPAI-
2). Five factors were mapped: the first four resembled N, O, 
E, and A, while the fifth consisted of several items defining 
Interpersonal Relatedness and Dependability in the CPAI-2 
along with some NEO C items.

Studies using the NEO scales in Chinese populations have 
therefore yielded mixed results in replicating the intended 
five-factor structure and attaining acceptable internal consis-
tency (see Laajaj et al., 2019). Improvements made to the lat-
est version of the NEO scales (the NEO-PI-3; McCrae & 
Costa, 2010) have been shown to improve its psychometric 
properties in predominantly White, educated, industrialized, 
rich, democratic (“WEIRD”) communities (Henrich et al., 
2010). This study aimed to determine whether this improve-
ment held in a non-WEIRD (Chinese) community.

Development of the NEO-PI-3

Over the last four decades, several revisions have been 
made to improve the reliability and validity of the NEO 
scales. The NEO Inventory (NEO-I; McCrae & Costa, 
1983) was first developed to assess the N, E, and O 
domains, each of which had corresponding facet scales. 
The domains A and C were developed subsequently and 
included in the NEO Personality Inventory (NEO-PI; 
Costa & McCrae, 1985). The revised NEO-PI (NEO-PI-R; 
Costa & McCrae, 1992) added facet scales to the A and C 
domains.

The NEO-PI-R (Costa & McCrae, 1992) has been 
widely used for more than 30 years in a range of popula-
tions and cultures. To test the replicability of its structure 
in different communities, the American normative struc-
ture, which was obtained from 1,000 college-educated 
Euro-American participants, has typically been used for 
cross-validation purposes. Despite the widespread use of 
the NEO-PI-R in previous research, some items were con-
sistently found to be problematic in adolescent and adult 
samples (see McCrae, Terracciano, & 79 Members of the 
Personality Profiles of Cultures Project, 2005, for a 
review). For example, it was commonly reported that the 
English version of the NEO-PI-R included items with dif-
ficult terms (e.g., “fastidious” in C2: Order and “panhan-
dlers” in A6: Tender-Mindedness) that were not 
comprehensible to respondents with limited literacy. Low 
coefficient alphas were also found in certain facet scales, 
and individual items with low item-facet correlations were 
identified as problematic. In total, McCrae, Costa, and 
Martin (2005) identified 48 problematic items of which 37 
were chosen for replacement. In 2010, McCrae and Costa 
introduced the fourth generation (G4) of the NEO scales  
(viz., NEO-PI-3; McCrae & Costa, 2010) with the 
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objective of making the items more accessible to a wider 
population. Eleven items were replaced in the C domain, 
eight in the A domain, and six in each of the remaining 
domains. Item changes occurred in 19 of the 30 facets, 
with the highest number of replacements introduced in 
A6: Tender-Mindedness and C1: Competence.

Compared with their NEO-PI-R counterpart items, the 
modified items were found to be easier to understand and 
attained better psychometric properties in a predominantly 
White, high-achieving American adolescent sample 
(McCrae, Costa, & Martin, 2005). Readability and item-
facet correlations were improved, while factor structure, 
correlates, and cross-observer agreement were virtually 
equivalent to those of the NEO-PI-R. At the facet level, the 
revisions made the most notable improvements in A6: 
Tender-Mindedness and C2: Order. Based on these results, 
the NEO-PI-3 appears to be a more effective measure than 
the NEO-PI-R: not only does it retain high reliability and 
validity, but it can also be administered to a wider range of 
populations, including respondents as young as 12 years of 
age and those with a reading level as low as Grade 5 
(McCrae & Costa, 2010).

Adaptations of the NEO-PI-3 to Other 
Languages

The improved properties of the original English NEO-PI-3 
had yet to guarantee the same improvements in the trans-
lated versions. To test whether the G4 scales made similar 
improvements in other languages, De Fruyt et al. (2009) 
took the lead by using observer ratings of adolescents aged 
12 to 17 to compare the psychometric characteristics of the 
NEO-PI-R and the NEO-PI-3 in 18 different languages, 
including Chinese. Participants were asked to complete 
both the NEO-PI-R and the 37 modified items in the 
NEO-PI-3. Overall, the replacements improved the item-
total correlations across languages, with marked improve-
ment in the English-speaking language group. The internal 
consistency of the 19 facets with modified items was 
slightly improved in both English-speaking and non- 
English-speaking samples. The mean differences between 
the two versions were small, suggesting that these two NEO 
inventories are comparable.

Translated versions of the self-report NEO-PI-3 were 
also tested, including versions in Czech (Hrebícková, 2008), 
Greek (Fountoulakis et al., 2014), Canadian French (Le 
Corff & Busque-Carrier, 2016), Estonian (De Vries et al., 
2016), South African English (Quy, 2011), and Swedish 
(Källmen et al., 2016). Acceptable internal consistency was 
reported in most samples, although the observed structural 
validity was less encouraging in some (see Källmen et al., 
2016; Quy, 2011). In the Estonian sample, De Vries et al. 
(2016) examined self-other agreement in personality and 
reported low levels of agreement (.12 to .54).

Adaptations of the NEO-PI-3 in different languages have 
therefore had mixed success, with the results suggesting 
that complexities are introduced by culture and language 
when adapting a measurement tool developed in English to 
another target language (Chen, Benet-Martínez, & Ng, 
2014; McCrae et al., 1998). In the present study, we vali-
dated the NEO-PI-3 and NEO-PI-R using three datasets of 
Chinese participants in Hong Kong. The participants self-
reported their personality using either the NEO-PI-R or the 
NEO-PI-3. Both monolingual and bilingual designs were 
used.

NEO Correlates

To map the relationships between personality and affect, 
Yik et al. (2002; see also Yik, 2010a; Yik & Russell, 2001, 
2004) correlated current affect, tapped by a circumplex 
model, with the NEO-FFI (Costa & McCrae, 1992). This 
mapping was conducted for two large samples of Canadian 
students and for five samples of participants who spoke dif-
ferent languages (English, Spanish, Chinese, Japanese, and 
Korean). Overall, those high on N tended to experience 
unpleasant (neither activated nor deactivated) affect, while 
those high on E tended to experience pleasantly aroused 
affect (e.g., excited). Kuppens et al. (2017) tested the mod-
erating effect of personality on the correlation between 
valence and arousal and found that N and E were strongly 
related to the valence-arousal relationship (see also Yik 
et al., 2022). In the present study, we used Yik’s (2009) 
Chinese Circumplex Model of Affect (CCMA) scales to 
examine the affective core of the G4 scales.

The NEO scales have also been found to be good predic-
tors of subjective well-being. Life satisfaction has been 
shown to be negatively related to N but positively related to 
E, A, and C (McCrae & Costa, 1991; Wood et al., 2009; Yik 
et al., 2011). When examining the relationships between the 
30 facets and well-being measures, over 80% of the correla-
tions in the N, E, and C domains were found to be signifi-
cant, compared with less than 50% in the O and A domains 
(Siegler & Brummett, 2000). In the present study, we tested 
the pattern of correlations between the G4 scales, Diener 
et al.’s (1985) Satisfaction with Life Scale, and 
Lyubomirsky’s (2008) Subjective Happiness Scale.

Overview of the Present Study

In this study, we examined the psychometric properties of 
the Chinese NEO-PI-3. Using exploratory structural equa-
tion modeling (ESEM; Asparouhov & Muthén, 2009), we 
validated the five-factor structure of the Chinese 
NEO-PI-3. The Chinese G4 scales displayed the five- 
factor structure with reasonably good internal consistency 
and invariance across gender groups (Datasets 2 and 3). 
They also demonstrated strict invariance across languages 
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(Dataset 2), providing the first piece of evidence to support 
the English-Chinese equivalence of the NEO-PI-3. We also 
examined the affective underpinnings of the NEO-PI-3 and 
their relationship with well-being measures (Dataset 3) and 
found that the valence dimension of the affect circumplex 
served well as an intersection between affect and personal-
ity. Table 1 gives an overview of the three datasets.

Method

Participants and Procedures

The participants in this study were undergraduate students 
at a university in Hong Kong. University admission in 
Hong Kong requires that matriculating students demon-
strate proficiency in both English and Chinese in standard 
language examinations. All of the participants in the pres-
ent study were therefore considered fluent in both lan-
guages. To create Dataset 1, 913 participants (583 women; 
Mage = 19.96, SDage = 1.18) completed the online version 
of the Chinese NEO-PI-R at home. To create Datasets 2 
and 3, each participant visited a computer laboratory twice 
and completed a battery of online surveys. In Dataset 2, 
299 participants (146 women; Mage = 21.12, SDage = 1.06) 
were randomly assigned to complete the English (or 
Chinese) version of the NEO-PI-3 at Time 1 and the 
Chinese (or English) version at Time 2. In Dataset 3, 403 
participants (222 women; Mage = 20.28, SDage = 1.36) 
completed the Chinese NEO-PI-3 in both sessions. They 
also completed affect and well-being measures at Time 2. 
Unless otherwise stated, the questionnaires were in tradi-
tional Chinese.1

NEO Scales in Datasets 1 to 3

In all of the datasets, we included a self-report measure 
(Form S) of either the NEO-PI-R or NEO-PI-3, both of 
which are 240-item questionnaires designed to measure the 
FFM (Costa & McCrae, 1992). The responses were pro-
vided on a 5-point rating scale ranging from 0 (strongly dis-
agree) to 4 (strongly agree).

Other Measures in Dataset 3

In addition to completing the Chinese NEO-PI-3, the par-
ticipants completed several other scales.

Chinese Circumplex Model of Affect (CCMA) Scales. The 
CCMA scales (Yik, 2009) comprise 48 items designed to 
measure 12 affect segments, 1 o’clock (o’c) through 12 o’c, 
each of which is measured using four items. As shown in 
Figure 1, these scales are built along the horizontal axis of 
valence (0° vs. 180°) and the vertical axis of arousal (90° vs. 
270°), each with different proportions of valence and arousal. 
The participants were asked to describe their feelings in the 
current moment on a 5-point rating scale ranging from 1 (not 
at all) to 5 (extremely). The score for each segment was the 
average of its four constituent items. Cronbach’s alpha for 
each segment ranged from .75 (6 o’c) to .91 (5 o’c), which is 
comparable with the reliability estimates reported in previ-
ous studies (Yik, 2009, 2010a)

Satisfaction with Life Scale (SWLS). The SWLS (Diener  
et al., 1985) consists of five statements designed to measure 
life satisfaction. Our participants indicated the extent of 

Table 1. Overview of the Three Datasets.

Dataset N

Measure

GoalTime 1 Time 2

1 (monolingual design) 913 Chinese NEO-PI-R N/A (a)  To test the structural validity of the Chinese 
NEO-PI-R

(b)  To generate the Chinese NEO-PI-R 
normative structure

2 (bilingual design) 299 English (or Chinese)
NEO-PI-3

Chinese (or English)
NEO-PI-3

(a)  To test the structural validity of the Chinese 
NEO-PI-3

(b)  To test the equivalence of the English and 
the Chinese versions of the NEO-PI-3

3 (monolingual design) 403 Chinese questionnaires:
NEO-PI-3

Chinese questionnaires:
NEO-PI-3
CCMA scales
SWLS
SHS

(a)  To test the structural validity of the Chinese 
NEO-PI-3

(b)  To test the test-retest reliability of the 
Chinese NEO-PI-3

(c)  To examine the affective underpinnings of 
the NEO-PI-3 and its relationship with well-
being measures

Note. NEO-PI-R = NEO Personality Inventory-Revised; NEO-PI-3 = NEO Personality Inventory-3; CCMA = Chinese Circumplex Model of Affect; 
SWLS = Satisfaction with Life Scale; SHS = Subjective Happiness Scale.



Yik et al. 5

their agreement with each statement on a 7-point scale, 
ranging from 1 (strongly disagree) to 7 (strongly agree). 
Their SWLS score was the mean of the five statements. 
Cronbach’s alpha for this scale was .88.

Subjective Happiness Scale (SHS). The SHS (Lyubomirsky, 
2008) consists of four items designed to measure global sub-
jective happiness. Our participants indicated the degree of 
accuracy of each item in describing themselves on a 7-point 
scale. Their SHS score was the mean of the four items. Cron-
bach’s alpha for this scale was .73.

Results

The Normative Structure of the Chinese  
NEO-PI-R
To identify the optimal number of factors underlying the 
Chinese NEO-PI-R in Dataset 1 (N = 913),2 we used the 
Hull method (Lorenzo-Seva et al., 2011) and the fit indices 
for one- to eight-factor solutions estimated using explor-
atory factor analysis (EFA). Both analyses showed the opti-
mal solutions to be five to seven factors (see Appendices 3 
and 4 in the online supplement).3 We examined each solu-
tion and found that the five-factor solution yielded the most 
interpretable results.

To examine the factor structure of the Chinese NEO-
PI-R, we conducted ESEM in Mplus using robust maximum 
likelihood (MLR) estimation and oblique geomin rotation 
(Marsh et al., 2009). The goodness of fit of the models was 
evaluated using the comparative fit index (CFI), root 
mean square error of approximation (RMSEA), and 
Tucker-Lewis index (TLI). CFI or TLI values greater than 
.90 and RMSEA values below .08 reflect an acceptable fit 
(Marsh et al., 2004). The five-factor ESEM solution is 
presented in Table 2. The fit statistics for the ESEM solu-
tion are reported in the upper part of Table 3. The ESEM 

solution showed an adequate fit to the data (CFI = .911, 
TLI = .869, RMSEA = .061). Although TLI was slightly 
lower than the criterion for acceptable fit, this result (TLI < 
.90) is consistent with previous findings (Furnham et al., 
2013). Therefore, ESEM provided clear support for the five-
factor structure of the Chinese NEO-PI-R.

As shown in Table 2, the factor solution for the Chinese 
NEO-PI-R showed that all of the facets of Openness to 
Experience and Conscientiousness had their highest loadings 
on their target factors. All of the N facets except N5: 
Impulsiveness had their highest loadings on Neuroticism. N5 
had nontrivial negative loadings on both Agreeableness and 
Conscientiousness. All of the E facets except E3: 
Assertiveness had their highest loadings on Extraversion, 
with E3 having a higher loading on Agreeableness than 
Extraversion. Three of the six Agreeableness facets (A1: 
Trust, A3: Altruism, and A6: Tender-Mindedness) had their 
highest loadings on Extraversion, implying that factor A was 
best conceptualized as a hybrid of E and A. This finding 
echoes Wiggins’ (1979) description of interpersonal traits 
that fall between the orthogonal factors of E and A (see 
McCrae, Zonderman et al., 1996).

To evaluate the replicability of the Chinese NEO-PI-R 
using the American normative structure, we subjected the 
Chinese factor solution to an orthogonal Procrustes rotation 
using the normative factor values provided by Costa and 
McCrae (1992) as the target matrix and calculated congru-
ence coefficients for each factor. These coefficients indicate 
the degree to which the solution obtained matches the 
(American) target matrix (McCrae et al., 1998), with a con-
gruence coefficient of .85 or above considered evidence of 
factor replication (Lorenzo-Seva & ten Berge, 2006). As 
shown in the first row of Table 4, the factor congruence 
coefficients ranged from .92 (O) to .96 (N and C), indicat-
ing that the factor structure of the Chinese NEO-PI-R 
strongly resembled the American normative factor structure 

Figure 1. Placing 10 NEO-PI-3 Domain/Facet Scales and 2 Well-Being Scales Within the CCMA With the Cosine Wave Method  
(N = 403).
Note. NEO-PI-3 = NEO Personality Inventory-3; CCMA = Chinese Circumplex Model of Affect.
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(see McCrae, Zonderman et al., 1996; McCrae et al., 1998). 
The factor loadings of the Chinese NEO-PI-R were then set 
as the Chinese normative structure and used subsequently 
to test the structural properties of the Chinese NEO-PI-3.

The Psychometric Properties of the Chinese 
NEO-PI-3

Scale Analyses. Using data from Dataset 2 and Dataset 3: 
Time 1 (N = 702), we examined the psychometric proper-
ties of the G4 scales. Table 5 shows the coefficient alpha 
values for the Chinese NEO-PI-3. The internal consistency 
of these scales was comparable to, and even slightly better 

than, that found for our Chinese NEO-PI-R data (see Table 
2): the median coefficient alpha values increased from .870 
in the NEO-PI-R to .877 in the NEO-PI-3 for domain scores 
and from .717 to .724 for facet scores. Of the 30 facets, 
seven scales (E4, E5, O4, O6, A4, A6, and C3) had an alpha 
of less than .60 in the NEO-PI-R. The NEO-PI-3 showed 
marked improvement in two scales, A6: Tender-Minded-
ness (α = .655) and C3: Dutifulness (α = .601). The 
median coefficient alpha values across the 19 facets that 
included replacement items increased from .666 in the 
NEO-PI-R to .675 in the NEO-PI-3.

The means and standard deviations of the NEO-PI-3 
scales are presented separately by gender in the Appendix. 

Table 2. Factor Structure for the Chinese NEO-PI-R.

Facet α

ESEM solution

N E O A C

Neuroticism (N) facets
 N1: Anxiety .741 .82 −.05 .03 −.01 .04
 N2: Angry Hostility .729 .63 −.06 −.06 −.51 −.06
 N3: Depression .808 .81 −.13 .06 .06 −.07
 N4: Self-Consciousness .666 .67 −.17 −.06 .11 −.04
 N5: Impulsiveness .649 .41 .15 .07 −.41 −.43
 N6: Vulnerability .776 .68 .06 −.17 .02 −.29
Extraversion (E) facets
 E1: Warmth .717 .00 .75 .15 .08 .11
 E2: Gregariousness .718 −.08 .67 −.08 −.09 −.09
 E3: Assertiveness .745 −.19 .29 .13 −.51 .25
 E4: Activity .562 .00 .42 .03 −.40 .36
 E5: Excitement-Seeking .567 −.11 .27 .21 −.20 −.19
 E6: Positive Emotions .729 −.28 .58 .11 −.12 −.12
Openness to Experience (O) facets
 O1: Fantasy .698 .00 −.01 .58 .00 −.28
 O2: Aesthetics .694 .13 .00 .65 .13 .01
 O3: Feelings .662 .29 .26 .58 −.12 .11
 O4: Actions .528 −.25 .15 .29 .03 −.09
 O5: Ideas .823 −.14 −.16 .65 −.07 .10
 O6: Values .334 −.13 .03 .28 .23 −.03
Agreeableness (A) facets
 A1: Trust .773 −.11 .49 −.03 .38 .02
 A2: Straightforwardness .726 .02 .24 −.14 .52 .02
 A3: Altruism .636 .01 .52 .21 .40 .11
 A4: Compliance .552 −.03 .15 −.02 .66 .02
 A5: Modesty .717 .37 −.08 −.21 .47 −.10
 A6: Tender-Mindedness .509 .23 .40 .20 .23 −.07
Conscientiousness (C) facets
 C1: Competence .658 −.29 .03 .28 −.28 .51
 C2: Order .737 .07 −.04 −.06 −.07 .67
 C3: Dutifulness .554 .02 .08 .05 .20 .67
 C4: Achievement Striving .758 −.03 .14 .11 −.28 .71
 C5: Self-Discipline .771 −.14 .04 .05 .00 .75
 C6: Deliberation .760 −.11 −.09 .07 .21 .61

Note. N = 913. α = Coefficient alpha. Coefficient alpha values are .921 for N, .870 for E, .841 for O, .842 for A, and .911 for C. Loadings equal to or 
greater than |.40| are presented underlined. NEO-PI-R = NEO Personality Inventory-Revised; ESEM = exploratory structural equation modeling.
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The pattern of these mean scores was similar to that found 
in our Chinese NEO-PI-R data (Dataset 1). For example, 
women scored significantly higher on N and A in both data-
sets (see Costa et al., 2001). Of the 13 significant gender 
differences found in the NEO-PI-R facet scales, 12 were 
replicated in our NEO-PI-3 data.

Factor Structure. Using data from the Chinese NEO-PI-3  
(N = 702), the five-factor solution was examined using 
ESEM. The ESEM solution showed an adequate fit (CFI = 
.906, TLI = .861, RMSEA = .060; see the upper part of 
Table 3). As shown in Table 5, all of the facets had their 
highest loadings on the intended factors, providing sup-
port for the five-factor model. Notably, in contrast to the 
Chinese NEO-PI-R (see Table 2), in which three of the six 
A facets loaded most highly on E, all six facets in the Chi-
nese NEO-PI-3 loaded most highly on A. This factor struc-
ture was therefore retained as a baseline model for further 
analyses of measurement invariance across groups.4

To test whether the Chinese and American normative 
structures could be recovered in our NEO-PI-3 data, we 
subjected the Chinese NEO-PI-3 factor solution to an 

orthogonal Procrustes rotation using each normative struc-
ture as the target matrix and calculated congruence coeffi-
cients for the five factors. First, the Chinese normative 
structure (Dataset 1) served as the target matrix. As shown 
in the second row of Table 4, the factor congruence coeffi-
cients were all above .97, supporting strong factor replica-
bility. Next, we changed the target matrix to the American 
normative structure (Costa & McCrae, 1992). As shown in 
the final row of Table 4, the factor congruence coefficients 
were all above .92. In summary, the five factors were suc-
cessfully recovered in our Chinese NEO-PI-3 data, and 
these factors were structurally similar to both Chinese and 
American normative structures. As anticipated, the congru-
ence coefficients suggest that our Chinese NEO-PI-3 data 
had a factor structure more similar to the Chinese than to the 
American normative structure.

Equivalence of the Chinese Translation. We examined the 
cross-language validity of the NEO-PI-3 scales using data 
from Dataset 2 (N = 299).5 A subsample of 149 participants 
(74 women) completed the test in Chinese and the retest in 
English, while the remaining 150 participants (72 women) 

Table 3. Summary of Model Fit Statistics in Exploratory Structure Equation Modeling.

Model χ2 df RMSEA CFI TLI

Overall models
 NEO-PI-R (N = 913) 1,294.64 295 .061 .911 .869
 NEO-PI-3 (N = 702) 1,040.45 295 .060 .906 .861
Models of language invariance
 1. Configural 2,160.70 1,435 .041 .937 .922
 2. Metric (loadings) 2,429.19 1,560 .043 .924 .914
 2p. Partial metric (loadings)a 2,372.00 1,546 .042 .928 .918
 3. Strong (loadings, intercepts)a 2,683.48 1,571 .049 .903 .891
 3p. Partial strong (loadings, intercepts)a,b 2,480.80 1,567 .044 .920 .910
 4. Strict (loadings, intercepts, uniquenesses)a,b 2,592.84 1,597 .046 .913 .904
 5.  Manifest mean (loadings, intercepts, 

uniquenesses, factor means)a,b
2,796.87 1,602 .050 .896 .885

Note. χ2 = chi-square fit statistics; df = degrees of freedom; RMSEA = root mean square error of approximation; CFI = comparative fit index; TLI = 
Tucker–Lewis index; NEO-PI-R = NEO Personality Inventory-Revised; NEO-PI-3 = NEO Personality Inventory-3.
aNon-invariant loadings of N1: Anxiety and A2: Straightforwardness across languages. bNon-invariant intercepts of O4: Actions, A2: 
Straightforwardness, A4: Compliance, and C1: Competence across languages.

Table 4. Congruence Coefficients for the Factors in the Chinese NEO Scales.

Factor congruence N E O A C

Chinese normative NEO-PI-R (N = 913)
 With the American normative NEO-PI-R structurea .96 .95 .92 .94 .96
Chinese NEO-PI-3 (N = 702)
 With the Chinese normative NEO-PI-R structure .99 .99 .99 .98 .99
 With the American normative NEO-PI-R structure .95 .93 .93 .94 .97

Note. NEO-PI-R = NEO Personality Inventory-Revised; NEO-PI-3 = NEO Personality Inventory-3; N = Neuroticism; E = Extraversion; O = Openness 
to Experience; A = Agreeableness; C = Conscientiousness.
aN = 1,000 (Costa & McCrae, 1992); the factor solution was obtained using a Varimax-rotated principal component analysis.
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completed the test in English and the retest in Chinese. As 
there were no order effects, we pooled the data from these 
two groups.6

To assess the psychometric equivalence of the transla-
tions (Butcher & Han, 1996), we tested the measurement 
invariance across the two language versions (Chinese vs. 
English) using multiple indicator growth modeling. 
Correlated uniqueness between identical facets in the 
Chinese and English versions was used because the 
responses to the English NEO-PI-3 and its Chinese version 
were provided by the same group of participants (see the 
Mplus syntax in Appendices 6 to 8 of the online 

Table 5. Factor Structure for the Chinese NEO-PI-3.

Facet α

ESEM solution

N E O A C

Neuroticism (N) facets
 N1: Anxiety .704 .76 −.13 .03 .05 .01
 N2: Angry Hostility .759 .69 .04 −.06 −.42 −.01
 N3: Depression .814 .73 −.25 .02 .01 −.05
 N4: Self-Consciousness .725 .59 −.38 −.08 .11 −.07
 N5: Impulsiveness .632 .62 .26 .04 −.24 −.23
 N6: Vulnerability .762 .68 .04 −.17 .04 −.30
Extraversion (E) facets
 E1: Warmth .724 −.01 .65 .18 .31 .10
 E2: Gregariousness .777 −.02 .71 −.05 .03 −.03
 E3: Assertiveness .668 −.16 .41 .14 −.33 .34
 E4: Activity .565 .07 .50 .02 −.12 .40
 E5: Excitement-Seeking .518 .01 .36 .21 −.06 −.09
 E6: Positive Emotions .803 −.23 .61 .13 .17 −.12
Openness to Experience (O) facets
 O1: Fantasy .697 .00 .04 .50 −.02 −.29
 O2: Aesthetics .743 .09 −.07 .62 .11 −.06
 O3: Feelings .647 .41 .23 .54 .01 .16
 O4: Actions .584 −.21 .23 .31 .01 −.05
 O5: Ideas .822 −.12 −.27 .70 −.09 .08
 O6: Values .401 −.16 −.12 .35 .15 −.14
Agreeableness (A) facets
 A1: Trust .799 −.10 .40 −.01 .44 −.04
 A2: Straightforwardness .745 .00 .02 −.14 .60 .05
 A3: Altruism .709 .02 .30 .19 .62 .11
 A4: Compliance .532 −.17 −.03 −.05 .65 −.07
 A5: Modesty .748 .28 −.30 −.17 .35 −.10
 A6: Tender-Mindedness .655 .23 .20 .23 .43 .10
Conscientiousness (C) facets
 C1: Competence .675 −.30 .11 .22 −.15 .53
 C2: Order .794 −.03 −.12 −.04 .00 .62
 C3: Dutifulness .601 .05 −.03 .06 .31 .68
 C4: Achievement Striving .735 .04 .11 .06 −.15 .72
 C5: Self-Discipline .764 −.17 .10 .01 .04 .71
 C6: Deliberation .748 −.18 −.26 .04 .24 .55

Note. N = 702. α = Coefficient alpha. Coefficient alpha values for the domains are .923 for N, .877 for E, .840 for O, .851 for A, and .907 for C. Loadings 
equal to or greater than |.40| are presented underlined. NEO-PI-3 = NEO Personality Inventory-3; ESEM = exploratory structural equation modeling.

supplemental materials). In general, when comparing two 
nested models, the more constrained model is supported 
when CFI decreases by less than .010 and RMSEA increases 
by less than .015 (Chen, 2007; Cheung & Rensvold, 2002). 
The lower part of Table 3 shows the test results for a 
sequence of invariant models (Marsh et al., 2009; Meredith, 
1993).

The first model we tested (Model 1) was a configural 
invariant model, a type of model with no invariance. 
Model 1 showed a good fit to the data (CFI = .937, TLI = 
.922, RMSEA = .041), thereby supporting configural 
invariance. The metric invariant model (Model 2), which 
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was a model with factor loadings constrained to be invari-
ant across languages, showed an acceptable fit (CFI = 
.924, TLI = .914, RMSEA = .043) but resulted in a sig-
nificant decline in fit relative to Model 1 (ΔCFI = −.013, 
ΔRMSEA = .002). We, therefore, explored partial metric 
invariance (Model 2p) by allowing the factor loadings of 
facets N1: Anxiety and A2: Straightforwardness (based on 
the highest modification indices) to be non-invariant 
across languages. We found that the cross-loading of N1 
on Conscientiousness was trivial in Chinese (.11) but 
modest in English (.19), while the loading of A2 on 
Agreeableness was much greater in Chinese (.62) than in 
English (.48). There was also a trivial negative loading of 
A2 (−.11) on Neuroticism in English but a modest positive 
loading of A2 (.17) on Conscientiousness in Chinese. The 
fit of Model 2p was acceptable (CFI = .928, TLI = .918, 
RMSEA = .042), as was the change in fit (ΔCFI = −.009, 
ΔRMSEA = .001).7

Building on the partial metric invariant model (Model 
2p), a strong invariant model (Model 3) was then tested by 
constraining the facet intercepts to be equal. Strong invari-
ance would imply that differences in facet mean scores 
between language versions can be explained by differ-
ences at the latent factor level. This test resulted in a 
poorer fit (CFI = .903, TLI = .891, RMSEA = .049), with 
a considerable worsening of fit relative to Model 2p  
(ΔCFI = −.025, ΔRMSEA = .007). These results suggest 
that there might be differential item functioning in the two 
languages. Because the invariance of facet-level intercepts 
was crucial for testing cross-language differences in latent 
factor means, we moved to a partially strong invariance 
model (Model 3p). Allowing four facets (O4, A2, A4, and 
C1) to be non-invariant across languages substantially 
improved the model fit (CFI = .920, TLI = .910, 
RMSEA = .044) and the change in fit (ΔCFI = −.008, 
ΔRMSEA = .002). In the four facets with non-invariant 
mean scores, the participants tended to report lower scores 
in Chinese than in English for O4: Actions and C1: 
Competence and higher scores for A2: Straightforwardness 
and A4: Compliance. These results provided support for 
the partial strong invariance model with invariance in 26 
of the 30 facet intercepts.

A test of strict invariance (Model 4) was then performed 
to constrain facet uniqueness to be invariant across lan-
guages (i.e., invariance in measurement errors). Model 4 
showed an acceptable fit to the data (CFI = .913, TLI = 
.904, RMSEA = .046). The change in fit relative to Model 
3p was also within a reasonable range (ΔCFI = −.007, 
ΔRMSEA = −.006). This achievement of strict invariance 
indicated equivalent measurement precision across the two 
languages. Building on the strict invariance model, a test of 
manifest mean invariance (Model 5) was conducted by con-
straining the factor means to be invariant across the two 
languages. This model considerably worsened the fit rela-
tive to Model 4 (ΔCFI = −.017, ΔRMSEA = .004), 

suggesting non-invariance in factor means across the two 
languages. We therefore deemed the strict invariant model 
(Model 4) to be the best-fitting model.

To test the difference in factor means across English and 
Chinese, we examined the strict invariance model (Model 
4) in which the factor means were set to 0 in the Chinese 
version and freely estimated in the English version. Three of 
the five factors had lower means (Neuroticism: −.21, SE = 
.04, Z = −4.97, p < .001; Agreeableness: −.55, SE = .06,  
Z = −8.60, p < .001; Conscientiousness: −.21, SE = .04,  
Z = −5.77, p < .001) in the English version than in the 
Chinese version. As shown in Table 6, the factor solution 
for the Chinese version was very similar to that for the 
English version.

Reliability Estimates. We examined the test-retest reliability 
of the NEO-PI-3 in the two languages over a span of 2 
weeks using Dataset 2 (N = 299). The third column of 
Table 7 presents the 2-week test-retest correlations for the 
cross-language (rce) sample. The correlations for the five 
domains exceeded .80, while those for the facet scales 
ranged from .60 (N5: Impulsiveness) to .85 (E2: Gregari-
ousness) with a median of .74.8 Of the 19 modified facets, 9 
showed improvements in their cross-language coefficients. 
These results are comparable to the cross-language study of 
the NEO-PI-R in which McCrae et al. (1998) administered 
Chinese and English versions of the instrument to a small 
group of bilingual Hong Kong students (N = 81; median 
coefficient = .77).

We examined the test-retest reliability of the Chinese ver-
sion of the NEO-PI-3 using Dataset 3: Time 2 (N = 403). 
The results are shown in the final column of Table 7 (rcc). 
The 2-week test-retest correlations for the five domain 
scores ranged from .89 (A) to .92 (C) and the facet correla-
tions were all above .70 (median = .82). All of the NEO-PI-3 
domain and facet scales attained high correlations similar to 
those of the NEO-PI-R (see also McCrae & Costa, 2010).

Correlates. To test the affective underpinnings of the Chi-
nese version of the G4 scales, we used Dataset 3: Time 2  
(N = 403). First, we used Yik’s (2009) 12 CCMA scales, 
testing their circumplex structure. The model fit the data 
well: c2 (40, N = 403) = 177.41; RMSEA = .09. The 12 
scales were located close to the predicted values: Pleasant 
was fixed at 0°, Activated was 91° away, Unpleasant was 
169° away, and Deactivated was 294° away. The commu-
nality indices ranged from .78 to .99.

Using the cosine wave method proposed by Yik et al. 
(2011), we placed external variables one by one within the 
CCMA (see Yik, 2009) by fitting a cosine function to each 
series of 12 correlation coefficients between an external 
variable (e.g., the N domain score) and the CCMA scores. 
The circumplex model provides a powerful prediction: the 
12 correlations form a cosine curve. In the cosine wave 
method, the fit of the correlation pattern to a cosine wave is 
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Table 6. Standardized Loading Estimates for the Chinese and English NEO-PI-3 in the Final Strict Invariant Model.

Facet

Chinese English

N E O A C N E O A C

Neuroticism (N) facets
 N1: Anxiety .76 −.06 .06 .02 .11 .79 −.16 .00 .04 .19
 N2: Angry Hostility .68 −.12 −.03 −.46 −.03 .67 −.13 −.02 −.51 −.03
 N3: Depression .72 −.20 .03 .06 −.03 .69 −.21 .03 .06 −.03
 N4: Self-Consciousness .69 −.30 .04 .06 .05 .66 −.32 .04 .06 .05
 N5: Impulsiveness .58 .12 −.03 −.35 −.33 .54 .13 −.02 −.38 −.33
 N6: Vulnerability .73 .07 −.15 −.01 −.19 .69 .08 −.14 −.01 −.19
Extraversion (E) facets
 E1: Warmth .06 .73 .19 .05 .14 .05 .71 .16 .05 .13
 E2: Gregariousness −.05 .66 −.15 −.15 −.05 −.05 .64 −.13 −.15 −.04
 E3: Assertiveness −.21 .24 .09 −.46 .24 −.19 .23 .07 −.45 .22
 E4: Activity .01 .40 −.08 −.38 .33 .01 .38 −.06 −.37 .30
 E5: Excitement-Seeking −.09 .37 .01 −.16 −.13 −.08 .36 .01 −.16 −.12
 E6: Positive Emotions −.15 .64 .15 −.02 −.06 −.14 .63 .13 −.02 −.06
Openness to Experience (O) facets
 O1: Fantasy −.01 .09 .58 −.07 −.34 −.01 .09 .50 −.07 −.33
 O2: Aesthetics .10 .00 .56 .16 −.15 .09 .00 .48 .17 −.14
 O3: Feelings .40 .30 .42 −.17 .13 .35 .29 .36 −.17 .12
 O4: Actions −.24 .27 .21 .06 −.13 −.22 .26 .18 .06 −.12
 O5: Ideas −.16 −.27 .77 −.02 .04 −.15 −.29 .72 −.02 .04
 O6: Values −.05 .05 .33 .26 −.07 −.05 .05 .27 .26 −.06
Agreeableness (A) facets
 A1: Trust −.12 .60 −.05 .33 −.02 −.11 .61 −.05 .34 −.02
 A2: Straightforwardness .08 .35 −.14 .62 .17 −.11 .27 −.13 .48 .02
 A3: Altruism .02 .58 .11 .44 .22 .02 .59 .09 .46 .21
 A4: Compliance −.13 .26 −.05 .57 .13 −.12 .26 −.04 .59 .12
 A5: Modesty .21 −.11 −.25 .46 −.07 .19 −.11 −.21 .46 −.06
 A6: Tender-Mindedness .20 .40 .17 .30 .13 .18 .39 .14 .30 .12
Conscientiousness (C) facets
 C1: Competence −.32 .02 .13 −.20 .56 −.30 .02 .12 −.20 .54
 C2: Order −.02 −.07 −.15 −.04 .59 −.02 −.07 −.12 −.04 .55
 C3: Dutifulness .14 .15 .09 .15 .75 .13 .15 .08 .16 .73
 C4: Achievement Striving .01 .02 .03 −.27 .67 .01 .02 .03 −.27 .62
 C5: Self-Discipline −.20 .08 −.02 −.01 .70 −.19 .08 −.02 −.01 .68
 C6: Deliberation −.11 −.06 −.03 .19 .70 −.10 −.06 −.03 .20 .68

Note. N = 299. Loadings equal to or greater than |.40| are presented underlined. NEO-PI-3 = NEO Personality Inventory-3.

indicated by the variance accounted for (VAF). The magni-
tude of the relationship of the external variable to the entire 
circumplex (viz. affect) is indicated by r-max (rmax) and the 
location within the circumplex at which an external variable 
falls is indicated by a-hat (â). An rmax of ≥ .15 is required to 
conclude that an external variable is related to affect (see 
Yik, 2009; Yik et al., 2011).

We began by fitting the cosine function to each domain 
scale. Of the five domains, N, E, and C reached the hurdle 
of rmax = .15 (VAF: 88% to 98%), indicating that these three 
domains were substantially related to the CCMA. 
Neuroticism fell at 175°, Extraversion fell at 28°, and 

Conscientiousness fell at 355°. We then repeated the pre-
ceding analysis for each of the 30 facet scores. As shown in 
Table 8, 11 facets passed the hurdle of rmax = .15; the mean 
VAF value was 95% (range = 84%–99%). More than one 
third of the facet scales (six in N, two in E, one in A, and 
two in C) were strongly related to affect. Figure 1 shows a 
graph of the results.

To provide preliminary evidence of concurrent validity, 
we correlated the two well-being measures with the 
NEO-PI-3 domains. SWLS was found to be significantly 
related to N, E, O, A, and C (rs = −.41, .41, .12, .24, and .27, 
respectively; all ps < .01 except for O, in which p < .05). 
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Table 7. Two-Week Retest Coefficients of the Chinese NEO-PI-R and NEO-PI-3 Scales.

NEO-PI-R NEO-PI-3

 McCrae et al. (1998) Dataset 2 Dataset 3

 n = 81 n = 41 n = 299 n = 403

Scale rce rcc rce rcc

Domain (48 items each)
 N: Neuroticism .90 .88 .86 .90
 E: Extraversion .90 .93 .89 .91
 O: Openness to Experience .86 .89 .82 .90
 A: Agreeableness .85 .92 .82 .89
 C: Conscientiousness .89 .95 .91 .92

Mdn .89 .92 .86 .90
Facet (8 items each)
 N1: Anxietya .83 .82 .72 .80
 N2: Angry Hostility .73 .87 .67 .83
 N3: Depression .82 .76 .76 .84
 N4: Self-Consciousnessa .70 .75 .74 .83
 N5: Impulsivenessa .72 .80 .60 .76
 N6: Vulnerability .86 .84 .76 .85
 E1: Warmth .86 .83 .80 .86
 E2: Gregariousness .85 .91 .85 .86
 E3: Assertivenessa .82 .92 .81 .85
 E4: Activitya .71 .72 .70 .76
 E5: Excitement-Seekinga .80 .85 .74 .82
 E6: Positive Emotionsa .80 .89 .77 .85
 O1: Fantasy .79 .85 .67 .81
 O2: Aestheticsa .79 .87 .81 .86
 O3: Feelings .58 .75 .64 .78
 O4: Actionsa .69 .81 .70 .71
 O5: Ideas .86 .88 .79 .89
 O6: Valuesa .46 .77 .61 .71
 A1: Trusta .79 .80 .76 .81
 A2: Straightforwardnessa .69 .82 .68 .84
 A3: Altruism .76 .81 .72 .82
 A4: Compliancea .56 .77 .64 .77
 A5: Modestya .74 .84 .79 .80
 A6: Tender-Mindednessa .51 .63 .65 .81
 C1: Competencea .75 .81 .73 .83
 C2: Ordera .77 .87 .81 .86
 C3: Dutifulnessa .73 .77 .71 .78
 C4: Achievement Strivinga .79 .88 .81 .85
 C5: Self-Discipline .75 .88 .79 .83
 C6: Deliberation .80 .87 .75 .80

 Mdn .77
(.51–.86)

.83
(.63–.92)

.74
(.60–.85)

.82
(.71–.89)

Note. rce = Equivalence correlation for the Chinese and English versions; rcc = Retest correlation for the Chinese version. All correlations were 
significant at p < .05. NEO-PI-R = NEO Personality Inventory-Revised; NEO-PI-3 = NEO Personality Inventory-3.
aFacet changed in the NEO-PI-3.
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Table 8. Affective Core of the NEO-PI-3 and Well-Being Scales.

Scale α

Parameter estimates of the cosine wave method

â rmax VAF (%)

N: Neuroticism .925 175° .33 98**
 N1: Anxiety .781 179° .26 97**
 N2: Angry hostility .729 164° .28 99**
 N3: Depression .840 179° .33 97**
 N4: Self-Consciousness .746 185° .23 96**
 N5: Impulsiveness .652 166° .18 93**
 N6: Vulnerability .755 172° .25 97**
E: Extraversion .879 28° .18 92**
 E1: Warmth .760 356° .13 88**
 E2: Gregariousness .770 26° .09 88**
 E3: Assertiveness .694 46° .08 96**
 E4: Activity .525 50° .15 96**
 E5: Excitement-Seeking .572 59° .08 66**
 E6: Positive Emotions .821 20° .23 84**
O: Openness to Experience .849 41° .08 79**
 O1: Fantasy .701 86° .04 62**
 O2: Aesthetics .781 53° .08 81**
 O3: Feelings .706 129° .05 76**
 O4: Actions .549 51° .11 89**
 O5: Ideas .860 2° .11 74**
 O6: Values .430 297° .08 85**
A: Agreeableness .858 310° .13 89**
 A1: Trust .794 343° .19 95**
 A2: Straightforwardness .781 287° .08 75**
 A3: Altruism .678 354° .10 88**
 A4: Compliance .583 324° .12 88**
 A5: Modesty .762 211° .13 94**
 A6: Tender-Mindedness .671 325° .11 83**
C: Conscientiousness .909 355° .15 88**
 C1: Competence .669 356° .19 96**
 C2: Order .781 46° .02 33
 C3: Dutifulness .616 326° .14 92**
 C4: Achievement Striving .737 17° .13 91**
 C5: Self-Discipline .767 351° .17 93**
 C6: Deliberation .763 349° .09 76**
Well-being
 Satisfaction with Life .878 355° .32 96**
 Subjective Happiness .731 6° .28 92**

Note. N = 403. α = Coefficient alpha. â (a-hat) is the estimated angle of the external variable within the CCMA structure; rmax (r-max) is the maximum 
correlation between the external variable and a vector within the CCMA at the angle â; VAF (variance accounted for) is the amount of variance 
explained by the cosine function. NEO-PI-3 = NEO Personality Inventory-3.
*p < .05. **p < .01.

SHS was also significantly related to N, E, O, A, and C  
(rs = −.48, .59, .16, .17, and .22, respectively; all ps < .01). 
The two well-being measures were more strongly related to 
N and E than to the other domains.

To provide an alternative method for mapping the rela-
tionship between the FFM and the well-being measures, we 
again used the cosine wave method to place the well-being 
measures within the CCMA. SHS fell at 6°, SWLS fell at 
355°, and both were significantly related to affect. As shown 

in Figure 1, both of these measures fell close to the horizon-
tal axis of the CCMA and were approximately 180° away 
from the N cluster (echoed by their significantly negative 
correlations with N).

Discussion

The results of this study provide encouragement to those 
who are interested in using an adequate measure to capture 
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personality in Chinese communities that also allows them to 
compare personality traits across the globe. To test the factor 
structure of the fourth generation of the NEO scales, we 
adopted ESEM, multiple indicator growth modeling, and 
multi-group comparisons to test measurement invariance 
across languages and gender groups. The tests of language 
invariance revealed reasonable partial metric and partial 
strong measurement invariance, indicating that the observed 
facet scores and variances can be meaningfully compared 
across languages. Non-equivalence was observed for only 
two loadings (N1: Anxiety and A2: Straightforwardness) 
and four intercepts (O4: Actions, A2: Straightforwardness, 
A4: Compliance, and C1: Competence) of the facet scores. 
The data also supported strict invariance, implying equiva-
lent precision of the English and Chinese versions of the 
NEO-PI-3. Taken together, these results provide strong sup-
port for the cross-language generalizability of the NEO-PI-3 
factor structure (Meredith, 1993).

The present study constitutes the first assessment of test-
retest reliability for the Chinese NEO-PI-3. The 35 (5 
domains and 30 facets) test-retest correlations were statisti-
cally significant, indicating stability of the scores over 2 
weeks (.71 to .92). McCrae et al. (2011) demonstrated that 
test-retest reliability, not internal consistency, is the stron-
gest predictor of a scale’s validity. The test-retest coeffi-
cients reported for our NEO-PI-3 scores are adequate and 
provide support for the use of this instrument with Chinese 
participants. The NEO-PI-3 scales performed similarly to 
their immediate precedent, the NEO-PI-R. They maintained 
high levels of cross-language equivalence and test-retest 
reliability alongside improved internal consistency and 
readability. However, we suspect that using samples of uni-
versity students may have limited our ability to capture the 
improvements in the psychometric properties of the G4 
scales. Future research should target a wider range of popu-
lations to test whether the new scales are appropriate for 
those with a reading level as low as Grade 5, which was one 
of the key drivers behind the release of the NEO-PI-3 scales 
(McCrae & Costa, 2010; McCrae, Costa, & Martin, 2005).

Personality and Language

In the present research, we used a bilingual test-retest design 
to examine the effects of linguistic and cultural contingen-
cies on the responses while eliminating the variance due to 
individual differences (Butcher et al., 2006). Despite the 
high degree of congruence in the five-factor model across 
the two languages, there were several observable differ-
ences depending on whether our bilingual participants were 
responding in Chinese or English. The non-invariance of the 
factor loadings of N1: Anxiety and A2: Straightforwardness 
echoes previous cross-cultural analyses of differential item 
functioning in the NEO scales (see Lui et al., 2020; Rollock 

& Lui, 2016). Our bilingual participants reported higher 
Neuroticism, Agreeableness, and Conscientiousness when 
responding in Chinese than when responding in English (cf. 
Chen, Lam et al., 2014). The mean differences between the 
two language versions could be attributed to translation, 
reference group effects (Heine et al., 2002), or cultural 
frame switching (Hong et al., 2000).

Focusing on the functional features of language, Chen 
and Bond (2010) found that when a Chinese questionnaire 
was used, the language oriented the respondents to the 
thoughts and ideas of Chinese culture. As such, when 
responding in Chinese, their Hong Kong Chinese bilingual 
respondents were influenced by prototypical characteristics 
of Chinese speakers, resulting in higher scores for 
Neuroticism but lower scores for Extraversion, Openness to 
Experience, Agreeableness, and Conscientiousness than 
when they responded in English (see also Chen, Benet- 
Martínez, & Ng, 2014). Consistent with these previous 
findings, our Hong Kong bilingual participants scored 
higher on Neuroticism in Chinese than in English (cf. 
McCrae et al., 1998). However, our results for Agreeableness 
and Conscientiousness were not consistent with these find-
ings. Perhaps our bilingual participants perceived them-
selves as more agreeable and conscientious than their 
Chinese peers (the reference group) or applied a lower stan-
dard in rating these personality dimensions when respond-
ing in Chinese (see McCrae et al., 1998).

To summarize, the differences between the English and 
Chinese versions suggest that multiple processes may have 
been involved. Future research is needed to provide a more 
systematic examination of the mechanisms involved in per-
sonality assessment across languages. For instance, we 
could examine the frames of reference used by bilingual 
participants when completing the questionnaire in each 
language.

Personality and Affect

To examine the correlations of the NEO scales with affect 
and well-being, we took an innovative approach by placing 
the 35 NEO scales and well-being measures within the 
CCMA (Yik, 2009). The CCMA scales capture the full 
spectrum of feelings that are hypothesized to be composed 
of varying proportions of valence and arousal. The cosine 
wave method showed that 14 of the 35 NEO scales and the 
two well-being measures were significantly related to 
affect. These external correlates clustered at either end of 
the valence (horizontal) axis of the circumplex model. The 
N domain and its facet scales clustered between 164° and 
185°, indicating that they shared very similar affective 
underpinnings. People who are high on Neuroticism tend 
to experience unpleasant affect with a medium level of 
arousal (e.g., unhappy, downhearted). The well-being 
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measures we examined fell close to the C scales: people 
who are high on C (C1: Competence, C5: Self-Discipline) 
or are satisfied with their lives tend to experience pleasant 
affect with medium arousal (e.g., content, carefree). It is 
prudent to conclude that the horizontal axis of valence 
(with medium arousal) serves as an affective intersection 
plane with the FFM and well-being (see Yik, 2010b; Yik 
et al., 2002).

Tsai et al. (2006) argued that people of different cultural 
backgrounds crave different emotions. For example, com-
pared with European Americans (who value high arousal 
positive affect, e.g., excited), Chinese people value low 
arousal positive affect (e.g., calm). These cultural differ-
ences are robust across age groups (Tsai et al., 2007). 
Therefore, feeling “calm” (pleasant affect with low arousal) 
may be highly valued in Chinese culture and also signifi-
cantly related to subjective well-being. Contrary to the find-
ings of Tsai et al. (2007), our results showed that people 
who are satisfied or happy with their lives tend to experi-
ence pleasant affect with medium but not low arousal (6°; 
355°). In the future, this research should be replicated by 
including both current affect (what was measured in this 
study) and ideal affect (what people want to experience). 
The relationship between these two types of affect has yet to 
be tested and may relate differently to subjective well-being 
in Chinese culture.

People who are high on Extraversion or Subjective 
Happiness tend to experience pleasant affect with a moder-
ately high level of arousal (e.g., lively, overjoyed). 
Interestingly, McCrae et al. (1998) found that regardless of 
where their Hong Kong Chinese participants were located, 
they were less extraverted than North Americans (see also 
McCrae, Terracciano, et al., 2005). These results suggest 
that Hong Kong Chinese may feel less happy and lively 
than people in other communities. This observation aligns 
well with a recent happiness survey in which Hong Kong 
was ranked 42nd and the United States was ranked 29th 
(Gallup International Association, 2021).

Alternative Measures of Personality

In the present study, we adopted an imposed etic design 
(Berry, 1969) in adopting the NEO scales for use in Chinese 
communities. Other examples of this imposed etic design 
include the Minnesota Multiphasic Personality Inventory 
(Hathaway & McKinley, 1951), the Eysenck Personality 

Questionnaire (Eysenck & Eysenck, 1991), the Sixteen 
Personality Factor Questionnaire (Cattell & Mead, 2008), 
and the Big Five Inventory (Zhang et al., 2022). This style of 
research presupposes the universal or etic status of the con-
cept of personality and has therefore been criticized for over-
looking concepts that are indigenous to Chinese culture.

Some researchers have spearheaded an emic, or indige-
nous, approach by developing scales that assess Chinese-
specific constructs. For example, Xia and Huang (2008) 
developed the Self-Supporting Personality Scale for 
Adolescent Students to measure the self-supporting personal-
ity trait, which enhances problem-solving in daily life and 
personal growth. Jiao et al. (2019) developed the Good 
Personality Lexical Rating Scale and the Evil Personality 
Lexical Rating Scale to assess moral character. Wang and Cui 
(2003) developed the Qingnian Zhongguo Personality Scale 
(QZPS) to measure the Chinese Big Seven: Extraversion, 
Kindness, Behavior Styles, Talents, Emotionality, Human 
Relationships, and Ways of Life.

These instruments and their associated models might 
result in scales that tap different aspects of personality. 
After all, personality is a complicated concept, and each 
instrument represents only an approximation of the full 
picture. Because of this, some researchers have champi-
oned a hybrid approach in which they deploy both emic 
and imposed etic measures to unravel the full complexities 
of Chinese personality. For instance, Yik and Bond (1993) 
used scales that tapped the Big Five traits, imported from 
English, alongside items selected from Chinese written 
materials. They found that eight factors represent an ade-
quate description of Chinese personality. Cheung et al. 
(2008) used the NEO-FFI and the Revised CPAI-2 and 
mapped five factors, four of which resembled the FFM 
factors.

To further test the utility of the Chinese NEO-PI-3 in 
mapping personality, future research should aim to expand 
the nomological net of the scales: how are they related to 
other emic measures of personality and to outcome vari-
ables, such as job performance or happiness (see Yik, 
2022)? These scales will provide a framework for the next 
decade of personality research in Chinese communities. If 
the FFM can be seen as a unified framework for personal-
ity research, perhaps these NEO-PI-3 scales can serve as a 
platform on which researchers can discuss their findings of 
stability, heritability, life outcomes, and cross-cultural sim-
ilarities and differences.
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Appendix

Means and Standard Deviations of the NEO-PI-R and NEO-PI-3 Scales.

Range

Chinese NEO-PI-R (Dataset 1) Chinese NEO-PI-3 (Datasets 2 and 3)

 
Scale

Combined  
(N = 913)

Male  
(n = 330)

Female  
(n = 583)

Combined  
(N = 702)

Male  
(n = 334)

Female  
(n = 368)  

M (SD) M (SD) M (SD) t diff. M (SD) M (SD) M (SD) t diff.

Domain (48 items each)
 N 0 to 192 102.85 (21.66) 98.78 (22.08) 105.16 (21.10) −4.32*** 107.00 (21.69) 102.43 (21.12) 111.15 (21.38) −5.42***
 E 0 to 192 106.63 (17.47) 106.35 (17.61) 106.79 (17.41) 100.36 (18.17) 99.39 (18.38) 101.24 (17.96)  
 O 0 to 192 112.21 (15.91) 112.75 (16.04) 111.90 (15.85) 114.38 (15.88) 114.78 (15.71) 114.02 (16.05)  
 A 0 to 192 108.04 (15.17) 104.36 (15.22) 110.13 (14.75) −5.61*** 109.84 (16.01) 106.47 (15.99) 112.91 (15.42) −5.43***
 C 0 to 192 112.85 (19.31) 114.42 (18.66) 111.97 (19.63) 106.12 (19.17) 107.21 (19.51) 105.12 (18.83)  
Facet (8 items each)
 N1 0 to 32 18.99 (4.63) 17.94 (4.65) 19.58 (4.51) −5.23*** 20.20 (4.29) 19.39 (4.35) 20.94 (4.10) −4.86***
 N2 0 to 32 16.33 (4.69) 15.65 (4.76) 16.72 (4.61) −3.31*** 16.20 (4.85) 15.40 (4.81) 16.92 (4.77) −4.21***
 N3 0 to 32 17.34 (5.26) 16.94 (5.52) 17.57 (5.10) 18.88 (5.25) 18.29 (5.12) 19.42 (5.31) −2.86**
 N4 0 to 32 18.14 (4.31) 17.86 (4.34) 18.29 (4.28) 19.53 (4.68) 18.92 (4.58) 20.07 (4.71) −3.28**
 N5 0 to 32 16.69 (4.33) 16.42 (4.30) 16.84 (4.34) 16.27 (4.18) 15.64 (4.14) 16.85 (4.13) −3.88***
 N6 0 to 32 15.37 (4.58) 13.96 (4.48) 16.16 (4.45) −7.16*** 15.92 (4.46) 14.80 (4.43) 16.94 (4.25) −6.54***
 E1 0 to 32 21.60 (4.00) 21.35 (4.09) 21.74 (3.95) 20.99 (4.17) 20.58 (4.22) 21.36 (4.11) −2.48*
 E2 0 to 32 16.56 (4.49) 16.34 (4.36) 16.68 (4.56) 14.98 (4.95) 14.73 (5.23) 15.21 (4.68)  
 E3 0 to 32 14.82 (4.60) 15.28 (4.66) 14.55 (4.55) 2.31* 13.79 (4.20) 14.22 (4.07) 13.41 (4.29) 2.57*
 E4 0 to 32 17.03 (3.81) 17.02 (3.87) 17.03 (3.78) 15.76 (3.82) 15.56 (3.92) 15.95 (3.71)  
 E5 0 to 32 17.65 (4.41) 17.93 (4.46) 17.50 (4.39) 16.61 (4.23) 16.63 (4.32) 16.58 (4.16)  
 E6 0 to 32 18.98 (4.45) 18.42 (4.61) 19.30 (4.33) −2.85** 18.22 (5.18) 17.67 (5.08) 18.72 (5.22) −2.69**
 O1 0 to 32 18.28 (4.65) 18.15 (4.51) 18.35 (4.73) 18.67 (4.64) 18.46 (4.63) 18.86 (4.64)  
 O2 0 to 32 19.27 (4.73) 18.99 (4.86) 19.44 (4.64) 19.23 (5.12) 18.64 (5.19) 19.75 (5.01) −2.88**
 O3 0 to 32 20.68 (3.85) 20.30 (3.83) 20.90 (3.85) −2.26* 20.63 (3.88) 20.22 (3.99) 21.00 (3.75) −2.67**
 O4 0 to 32 14.79 (3.47) 14.53 (3.62) 14.93 (3.38) 14.86 (3.53) 14.65 (3.71) 15.05 (3.35)  
 O5 0 to 32 19.10 (5.49) 20.85 (5.30) 18.10 (5.36) 7.49*** 20.31 (5.37) 21.89 (4.94) 18.89 (5.35) 7.69***
 O6 0 to 32 20.09 (3.00) 19.93 (3.38) 20.18 (2.75) 20.69 (3.18) 20.93 (3.54) 20.48 (2.80)  
 A1 0 to 32 18.82 (4.35) 18.12 (4.54) 19.21 (4.20) −3.69*** 16.87 (4.66) 16.35 (4.84) 17.35 (4.44) −2.87**
 A2 0 to 32 16.57 (4.67) 15.11 (4.68) 17.39 (4.46) −7.29*** 17.75 (4.97) 17.01 (5.08) 18.42 (4.77) −3.78***
 A3 0 to 32 19.85 (3.62) 19.58 (3.69) 20.00 (3.57) 20.44 (4.00) 19.94 (4.08) 20.90 (3.88) −3.22**
 A4 0 to 32 17.41 (3.86) 17.04 (4.00) 17.63 (3.77) −2.22* 18.03 (3.81) 17.60 (3.76) 18.41 (3.81) −2.85**
 A5 0 to 32 15.30 (4.27) 14.60 (4.58) 15.70 (4.04) −3.63*** 16.03 (4.71) 15.57 (4.76) 16.45 (4.63) −2.47*
 A6 0 to 32 20.10 (3.30) 19.92 (3.56) 20.20 (3.15) 20.72 (3.80) 20.01 (4.07) 21.38 (3.41) −4.81***
 C1 0 to 32 17.87 (3.86) 18.88 (3.80) 17.30 (3.78) 6.06*** 15.65 (3.84) 16.18 (3.73) 15.18 (3.88) 3.49***
 C2 0 to 32 18.12 (4.78) 18.15 (4.64) 18.10 (4.87) 16.77 (5.27) 17.29 (5.44) 16.30 (5.07) 2.49*
 C3 0 to 32 21.42 (3.42) 21.28 (3.43) 21.50 (3.41) 20.55 (3.51) 20.25 (3.60) 20.82 (3.40) -2.16*
 C4 0 to 32 19.35 (4.34) 19.78 (4.39) 19.10 (4.29) 2.29* 18.01 (4.40) 18.28 (4.44) 17.76 (4.36)  
 C5 0 to 32 18.26 (4.56) 18.20 (4.44) 18.30 (4.63) 16.92 (4.67) 16.83 (4.67) 17.01 (4.67)  
 C6 0 to 32 17.83 (4.53) 18.12 (4.25) 17.67 (4.67) 18.21 (4.39) 18.38 (4.56) 18.06 (4.23)  

Note. NEO-PI-R = NEO Personality Inventory-Revised; NEO-PI-3 = NEO Personality Inventory-3; N = Neuroticism; E = Extraversion; O = 
Openness to Experience; A = Agreeableness; C = Conscientiousness.
*p < .05. **p < .01. ***p < .001.
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Notes

1. In Hong Kong, people primarily speak Cantonese and write 
using traditional Chinese characters.

2. Monte Carlo simulations were conducted to assess the 
required sample size and the precision of parameter estima-
tion for factor analyses (Muthén & Muthén, 2002). Datasets 
of 5,000 replications with a sample size of 700 were gen-
erated using a five-factor ESEM model with 30 items. The 
results showed that our studies, with their sample sizes of  
over 700 (N = 913 for the NEO-PI-R and N = 702 for the 
NEO-PI-3) had sufficient power to detect the significance 
of the parameters in factor analyses (see Appendix 1 in the 
online supplement for more details).

3. To provide the fit statistics for models with different numbers 
of factors, we conducted EFA using oblique geomin rotation 
in Mplus. The five-factor solution achieved a marginally 
acceptable fit (CFI = .913, TLI = .872, RMSEA = .064; see 
the fit statistics in Appendix 4 of the online supplement).

4. To examine gender differences in the structure of the 
Chinese NEO-PI-3, multigroup ESEM was estimated in 
Mplus to test the invariance of the five-factor structure 
across men and women. The results provided support for 
measurement invariance: the CFI, TLI and RMSEA values 
were .897, .848 and .063 for configural invariance, .903, 
.881 and .056 for metric invariance, .896, .877 and .057 for 
partial strong invariance, and .887, .868 and .059 for latent 
mean invariance.

5. Monte Carlo simulations were carried out to evaluate the 
power of the sample size (N = 299) for testing measurement 
invariance across the two languages in the bilingual design. 
We tested the power with a sample size of 300 over 5,000 
replications. This sample size was demonstrated to afford 
sufficient power to test language invariance (see Appendix 2 
in the online supplement for more details).

6. Of the 70 possible t-tests, none were significant.
7. A test of the invariance of the factor variance-covariance 

was also conducted by comparing the partial metric invariant 
model (Model 2p) with a nested model in which the factor 
variance-covariance matrix was set to be invariant across lan-
guages. The test resulted in only slight changes in fit (ΔCFI = 
–.004, ΔRMSEA = .001), thereby supporting the invariance 
of the factor variance-covariance matrix across languages.

8. Supplementary analyses showed that the cross-language 
test-retest correlations were similar for those with high (> 
level 4) and low (< level 5) grades on a standard English 
language exam. Possible grade levels for this English test 
are, from lowest to highest: Unclassified, 1, 2, 3, 4, 5, 5*, 
and 5**.
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