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Abstract: Behavioral finance has been widely applied in the financial realm from psychological
perspectives focusing on herding and disposition effects. However, little research is devoted to the
influences of personality traits on the stock investment intentions of individuals. This study extends
the theory of planned behavior incorporating the big five personality taxonomies to investigate the
effects of the personality traits of individual investors on stock investment intention. Utilizing partial
least squares based on structural equation modeling techniques with a sample of 385 subjects,
empirical results indicate that the stock investment intentions of individuals are significantly affected
by subjective norm, attitude, and perceived behavioral control, and subjective norm significantly
affects attitude. Individuals with open and agreeable personalities tend to have influences on subjective
norm. Neurotic individuals tend to have negative attitudes toward stock investment. The perceived
behavioral control of individuals regarding stock investment is influenced by the personality traits
of agreeableness, extroversion, conscientiousness, and openness. Prior stock trading experiences
significantly affect the relationships between attitude and stock investment intention, as well as
on the linkages between extroversion and subjective norm, attitude, and perceived behavioral
control. This study concludes with the discussion of the findings, with insights into theory and
managerial implications.

Keywords: personality traits; big five; individual investors; stock investment; theory of planned
behavior; partial least squares

1. Introduction

Sustainable development has emerged as the latest catchphrase over the last decades and has
become an essential part of the strategic planning processes of firms. Regarding the financial sector,
capital markets should facilitate the raising of capital at low costs for firms to finance their efforts to
become sustainable [1]. Waygood [2] indicated that this role has been weakened due to the inefficiencies
of capital markets. The inability of the predictive power of investors is the main reason for market
inefficiency, which results in the failure of the market to recognize and reward the right conduct of firms
to become sustainable. Shantha [1] suggested that the information on the sustainable development
efforts of companies is not completely and rapidly included into these company stock prices if the
participants in the stock market have biases in their behaviors. Compared with institutional investors,
individual investors are less sophisticated because of limited attention, memory, time, profession,
and processing infrastructure. Therefore, individual investors tend to use simple heuristics or rules of
thumb in making decisions, which become maladaptive in the real dynamic stock markets [3,4].

The general assumption is that it is worth increasing investors’ participation in direct trading
activities in stock markets since the performance of the stock market is strong compared with other
investment choices historically [5]. The Taiwan Stock Exchange (TWSE) began operations with only
18 security agency companies listed in 1962. According to the annual statistics report of the World
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Federal Exchange, the total value of the market capitalization of TWSE reached US$ 596 billion,
ranking 20th globally in 2006 [6]. Traders in the TWSE are typically categorized into individual and
institutional investors. The stock market in Taiwan is unique because individual investors accounted
for approximately 90% of all stock trading volumes from 1995 to 1999 [7], and the ratio of individual
investors was high, reaching 72.8% in 2006. However, given the impact of the 2008 financial crisis and
subsequent financial fraud, the ratio of individual investors decreased to 48% in 2015 [8]. Figure 1
presents the fraction of market capitalization held by institutional and individual investors over the
period of 20052017 [8].
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Figure 1. The fraction of market capitalization held by each investor type. Note: the data of the
individual and institutional investors are retrieved from the Taiwan Stock Exchange Corporation [8].

Gordon [9] proposed the “Myron Gordon’s Dividend Growth Model” that explains how the
dividend policy of a firm is the basis for establishing share value, assuming that future dividends
will grow at a constant rate in perpetuity. The Gordon [9] growth model is widely applied in
financial academics and relies on the assumption that firms have sustainable development to distribute
dividends constantly. Besides, the sustainability of corporate finance means the maximization of
shareholders” wealth with high growth rate based on a stable financial condition while not depleting
its financial resources. Stability is primarily reflected in the rapid and stable cash flow. However,
lack of capital inflow would have great impacts on firms’ capability in investment and efficiency
when allocating their resources [10]. However, financial fraud, such as that committed by Enron
and WorldCom, has become prevalent. In 2001, the Enron case impelled the US Congress to pass
the “Sarbanes-Oxley Act” to set new or expanded requirements for all public company boards,
management, and public accounting firms. Following the 2001 Enron scandal, a series of corporate
frauds also occurred, and numerous firms declared bankruptcy in Taiwan. Procomp Informatics Ltd.,
one of the largest listed firms in Taiwan, astonished investors in 2004 by defaulting on corporate
bonds worth NT$2.98 billion (US$95,666 million). Nearly 30,000 investors, among whom more than
20,000 shareholders hold stock in the company, were affected in this scandal. Numerous families were
hit significantly by the losses [11]. In 2006, the Rebar Asia Pacific Group was engaged in a high-profile
embezzlement case. The Rebar Group is one of the top family businesses in Taiwan and was involved in
various industries, including construction, real estate, hotel, vehicle, non-life insurance, retail services,
banking, media, and textiles. Corporate fraud by the Rebar Group exposed the agency problems
present in family-owned businesses. Some internal managers or shareholders take advantage of their
business operations for self-interest [12]. The detection of financial fraud, which causes decreases in
dividend and capital gains for investors, became difficult, particularly for individual investors. Thus,
the sustainable development of firms in Taiwan was seriously affected by the loss of participation of
individual investors in the stock market.

Traditional finance theories propose that people behave rationally and their behaviors can be
predicted. However, recent empirical research has indicated that it is difficult to justify investors’
behaviors via conventional rational theories, including the capital asset pricing model (CAPM),
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which shows how investors chose their portfolios on the efficiency frontier, given their preferences
and tradeoffs between expected returns and risk [13-15], and the efficient market hypothesis (EMH),
which states that the capital market is efficient if security prices accurately reflected all relevant
information in determining those prices [16], because market participants in the real world often
behaved unpredictably. The perceptive factors that may influence the behaviors via psychological and
personal characteristics have been neglected. Behavioral finance helps explain these phenomena by
considering the perspectives of psychology [17].

Andersson, Hedesstrom, and Gérling [18] identified a social-psychological aspect that conceived
herding as an informative social influence from heuristic or systematic information processes.
Stock investors made the predictions of future stock prices based on various sources of information [19].
Hoffmann, Post, and Pennings [20] found that investors’ cognitions were important in deciding their
actual behaviors in trading and risk-taking activities. Yeh and Li [21] indicated eight psychological
states of investors that affected the stock market from the interaction among investor sentiments,
whether herding or non-herding, such as suspicion, hope, optimism, euphoria, overconfidence,
ambivalence, pessimism, and fear. Every psychological state had a significant influence on the market
returns. The other main issue in behavioral finance is disposition effect, defined as the phenomenon
that investors tend to keep losing positions too long and to sell winning positions too early [22].
Research in different trading contexts and cultures has reported the effects of disposition [23,24].
Kadous et al. [25] reported that investors with higher self-regard held losing investments shorter than
those with lower self-regard.

Previous studies in the behavioral finance literature have centered on herd bias and disposition
effects. Nonetheless, little literature is found regarding the effects of personality traits on the stock
investment intentions of individuals. In addition, to realize the behaviors of stock investors, this study
is also concerned with the individuals who have not been involved in direct trading in stock markets
but could be potential investors that are motivated to participate in stock investment. For governments
and institutions that regulate and facilitate stock market participation, a corresponding need exists
to recognize the perceptions of individuals toward stock investment that can be encouraged and
enhanced with the policy goal to promote wide stock ownership. An understanding of the intentions
of individual stock investors would also have great practical value, especially for managers of security
firms seeking to manage stock trading effectively and recognized individual stock investors’ needs for
the improvement of the services of their firms. With these motivations, this study is the first attempt to
examine how the big five personality characteristics influence individual investors in their cognitions
and intentions in investing in the stock markets.

This study has several contributions to the academia and industry. First, according to the
behavioral finance literature, a comprehensive examination of the stock investment intentions of
individuals has not been conducted. This study provides empirical evidence on how personality
traits influence individual perceptions, which in turn affect their intentions to participate in the stock
markets. Second, this study is the first to apply the theory of planned behavior (TPB) model [26]
and extend this model with the big five personality characters in the investigation of the perceptions
and intentions of individual stock investors in the financial sector. The results demonstrate that
subjective norm, attitude, and perceived behavior control are identified to have significant effects on
the stock investment intentions of individuals. Personality traits, such as agreeableness and openness
to experience, are shown to significantly affect subjective norm. Extroversion, conscientiousness,
and openness to experience are revealed to significantly influence perceived behavioral control. Third,
this study discovers the moderating roles of gender, age, and stock trading experience in the research.
Gender is indicated to have only a significant effect on the relationship between conscientiousness
and attitude. Age is shown to have a significant influence on the relationship between extroversion
and perceived behavioral control. Prior stock trading experiences are shown to significantly moderate
the relationships of attitudes to stock investment intention, as well as extroversion to subjective
norm, attitude, and perceived behavioral control. Fourth, to distinguish from previous research on
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personality traits and investment choices that is conducted on the basis of experimental or clinical
designs with limited samples from students [27,28], the empirical data of this study are collected from
385 respondents who are more than 20 years old and eligible to participate in Taiwanese stock markets.
Fifth, the findings of this study provide suggestions for governments and security practitioners to
have good policies and promotion to encourage individual investors to invest in the stock markets,
which would provide financial support for firms in pursuing sustainable development.

The remainder of this paper is structured as follows. Section 2 provides the literature review on
TPB; personality traits; and the moderating roles of gender, age, and experience, which are associated
with the hypotheses in this study. The research design and methodology is described in Section 3.
Section 4 describes the results related to the constructs’ reliabilities and discriminant validities in
the measurement model and hypothesis tests in the structural model. Section 5 concludes the paper
with its theoretical remarks and practical implications and provides limitations and the directions for
future research.

2. Literature Review and Hypotheses

2.1. Theory of Planned Behavior

Ajzen and Fishbein [29] suggested theory of reasoned action (TRA), which states that behavioral
intentions were perceptive and act as a sign of the inclination of an individual to conduct a particular
behavior. Extended from TRA, TPB proposed that behavior was decided by intention (i.e., incentive
to perform a specific behavior) and perceived behavioral control (i.e., perceptions of whether a
person had the relative resources to perform such a behavior) [26,30]. Behavioral intentions were
posited to be influenced by the main independent cognitions: attitude (attitudinal evaluations
about acting the behavior), subjective norm (perceived social pressure from other people who were
important to an individual to perform the behavior), and perceived behavioral control (the amount
of control that individuals perceived that they had over performing the behavior) [31]. Chang [32]
investigated the consumer’s behavioral intention for a mutual fund and found that subjective norm and
attitude toward the behavior significantly affected the mutual fund investors’ behavioral intentions.
Yen, Chang, and Wu [33] employed TPB to probe into the accountants” behaviors with regard to
earnings management and identified attitude to be the significant construct of TPB that explained the
earnings management intention of accounting practitioners. Subjective norms, attitude and moral
norms were found to affect the intention which in turn influenced behavior towards socially responsible
investment (SRI) [34]. Andersson, Hedesstrom, and Garling [18] suggested herding as the phenomenon
that investors tend to be affected by other people in perceiving and participating in the stock market.
Herding is suggested to be a form of social influence in stock markets. These social influences include
normative (i.e., having the motive to conform to others from external social pressure or internal social
norms) and informative (i.e., having the incentive to get useful information from others). Perceived
behavioral control is defined as the perceptions concerning whether a person had sufficient resources
to perform the behavior [27]. In this study, perceived behavioral control is referred to the resources
(such as information and knowledge) by which individuals perceive stock investment. Based on
TPB, it is postulated that the subjective norm arising from peers or the family, individuals’ attitudes
towards stock investment, and their perceived control of the resources for stock investment, will affect
individuals’ intentions to participate in the stock market. Therefore, this study suggests the hypotheses
as follows.

Hypothesis 1 (H1). Subjective norm positively affects the stock investment intentions of individuals.

Hypothesis 2 (H2). Attitude toward stock investment positively affects the stock investment intentions
of individuals.

Hypothesis 3 (H3). Perceived behavioral control positively affects the stock investment intentions of individuals.
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Chang [35], Han et al. [36], and Ryu and Jang [37] have demonstrated that subjective norm has
a direct effect on attitude toward a behavior. The current study examines individuals” intentions to
invest in stock markets in Taiwan, in which the culture is that people are easily affected by others and
the media. There are several channels discussing the stock markets and providing the knowledge
and analysis regarding stock investing in Taiwan. Whether stock investment is an intelligent choice
for an individual would be influenced by the peer’s opinions and financial experts” opinions. Hence,
subjective norm is proposed to affect the attitude of an individual toward stock investment.

Hypothesis 4 (H4). Subjective norm positively affects the attitudes of individuals toward stock investment
intentions.

TPB has been applied widely to account for the complexity of influences in the behavioral
decision-making via the identification of the predictors of the behavior of an individual [38] in various
studies, such as food consumption decisions [39], intention to use digital coupons [40], and purchase
intention of green products [41]. A few applications of TPB have been conducted in the financial
field. Farah [42] employed TPB to examine the switching intentions of customers in the banking
sector. Bolton et al. [43] applied TPB to address that lowered risk via a remedy that would increase
the behavioral intentions to conduct riskier behavior. However, a research model that incorporates
TPB and the big five-personality inventory as the antecedents influencing subjective norm, attitude,
and perceived behavioral control of individuals has not been proposed. This study aims to fill this
research gap by utilizing the widely accepted trait measurements for personality to extend TPB,
particularly in exploring the stock investment intentions of individuals.

2.2. Personality Traits

Norman [44] suggested emotional stability, extroversion, culture, agreeableness, and conscientiousness
to be the inventory of personality. The list of adjectives as regards with personality was identified as
the big five trait taxonomy which includes extroversion, agreeableness, conscientiousness, neuroticism,
and openness [45]. Researchers have shown that personality traits could predict numerous scopes of
human behaviors, preferences, and effects [46]. Personality traits were revealed to correlate with sales
performance [47], academic success [48], and attitudes toward materialism and money [49]. Regarding
the financial arena, personality characters were shown to correlate with short-term versus long-term
investment choices [50], as well as investors’ risk-taking activities and their performance in investment
portfolio [27,51]. Mayfield et al. [50] investigated several psychological antecedents of investment
intentions and suggested that extroverted individuals have higher intentions for short-term investing,
whereas those with more neuroticism and risk aversion characteristics avoided investing in short-term
instruments. Durand et al. [51] discovered that the personalities of investors were associated with their
decision-making regarding investment portfolios and results. Durand et al. [27] identified that the
reliance of individuals on the availability heuristic and disposition effect was associated with their
personality traits. Ben-Shahar and Golan [46] provided empirical evidence that personality traits and
individual inclinations were related to their characteristics in housing tenure, and investment behaviors
in real estate. Chang et al. [52] found that the investors in mutual funds exhibit personality traits of
confidence, optimism, approachability, high emotional intelligence, and flexibility. Personality traits
affected the behaviors of mutual fund investors significantly, and the characteristics of individuals
affect personality traits and their investment behaviors. Furthermore, it was proposed that individuals
with high levels of extroversion and openness had higher risk tolerance than those with high levels
of conscientiousness [53]. Oehler et al. [28] provided experimental evidence that extroversion and
neuroticism significantly influenced the behaviors of individuals. Individuals who were extroverted
were shown to pay more for financial assets, and individuals who were neurotic held assets with
less risk.
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Durand et al. [51] indicated that personality is a “motivator” of human behavior. A growing
literature shows that the investment decisions of individuals are affected by personality traits. However,
previous studies have emphasized how personality influences the investment behaviors of individuals
after involvement in stock, mutual fund, or real estate investments. For those who have not invested
in the stock market, how personality traits motivate these individuals to invest remains unknown.
This study thus applies TPB [26,31] to fill the research gap as TPB provides a useful model for the
identification of the potentially modifiable determinants of investment behavior.

Svendsen et al. [54] advocated that the effects of extroversion and conscientiousness on behavioral
intention were revealed to be mediated by subjective norm. Nonetheless, little literature can be found
investigating the effects of personality traits on behavioral intention via cognitions. Mayfield et al. [50]
mentioned that behavioral intentions, representing an individual’s readiness to be engaged in a
particular behavior, are cognitive in nature. However, empirical studies of Mayfield et al. [50] only
presented the effects of personality types, including openness, conscientiousness and risk aversion,
on short-term and long-term investment intentions respectively. Whether investment intentions are
affected by attitude, subjective norm and a perceived sense of behavioral control has not been well
discovered. Wu and Chen [55] extended TPB and indicated that the effects of attitudes, subjective
norms and perceptual behavior control on behavioral intention are varied in different groups divided
by individuals’ personality traits, which called for further investigation. Personality traits, intrinsic
characteristics of a person, could be the antecedents of perceptive constructs in predicting an individual’s
behavioral intention. For instance, people who are on good terms with others may be easily affected
by peers’ opinions regarding stock investment. A person who is cheerful would feel that stock
investment is enjoyable. A conscientious individual would always think that he or she has insufficient
time or information for stock investment. Therefore, according to extended TPB [56], which adds
external factors to comprehensively explain the formation of the intentions of individuals to invest in
stock markets, this study proposes that personality traits, which include agreeableness, extroversion,
conscientiousness, openness to experience, and neuroticism, affect subjective norm, attitude toward
stock investment, and perceived behavioral control, which in turn influence the stock investment
intentions of individuals. Accordingly, the following hypotheses are proposed.

Hypotheses 5-1 (H5-1) to 5-5 (H5-5). Personality traits affect subjective norm among individuals in forming
their intentions of stock investment.

Hypotheses 6-1 (H6-1) to 6-5 (H6-5). Personality traits affect the attitudes of individuals toward stock
investment in influencing their stock investment intentions.

Hypotheses 7-1 (H7-1) to 7-5 (H7-5). Personality traits affect the perceived behavioral control among
individuals in forming their intentions of stock investment.

2.3. Moderating Roles of Gender, Age, and Experience

Barber and Odean [57] split their sample into men and women, assuming that men were
overconfident and found that male investors underperformed compared with female investors as
a consequence of excessive trading. Meanwhile, gender did not account for differences in actual
portfolio choices for investors [58]. Effort expectancy has been a strong factor of the intention of
individuals for women and for elderly workers [59,60]. Women tended to be sensitive to the opinions
of others; thus, social influence was salient for women [61], and their experiences decreased such
influences [62]. Morris and Venkatesh [59] indicated that elderly workers were probable to be more
salient to social influences, and influences decreased with experience. Moores and Chang [62] showed
that significant differences were identified in the ethical decision-making process on the bases of age,
whereas simply limited variances exist based on gender. Venkatesh, Thong, and Xu [63] identified
that age, gender, and experience moderated the effect of hedonic motivation on behavioral intention...
Therefore, this study proposes the following:
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Hypothesis 8 (H8). Gender moderates the relationships among the personality, perceptive factors, and stock
investment intentions of individuals.

Hypothesis 9 (H9). Age moderates the relationships among the personality, perceptive factors, and stock
investment intentions of individuals.

Hypothesis 10 (H10). Experience moderates the relationships among the personality, perceptive factors,
and stock investment intentions of individuals.

Figure 2 presents the research conceptual model combining the big five inventories of personality
and the three main dimensions of TPB as the antecedent factors in affecting the stock investment
intentions of individuals.

Personal Traits Perceptive Factors Behavioral Intention

[ Agreeableness Subjective

[ Extroversion

Stock

Investment

[ Conscientiousness

Intention

Openness to
experience

Perceived

Behavioral

Control

A A T

Gender Age Experience

[ Neuroticism

Figure 2. Conceptual framework of stock investment intention.
3. Research Methods

3.1. Sample and Data Collection

The target population for this study and administration of the questionnaire were individuals who
were 20 years old and above, eligible to have direct trading in stock markets in Taiwan, had income from
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salary or investment, and might or might not have prior stock market investing experiences. Keller and
Siegrist [64] observed that stock investing was a topic with wide media exposure and thus the majority
of individuals had formed attitudes regarding stock investment even if they might not have been active
investors in stock markets. Using the approach of cross-sectional studies, the participants were sampled
proportionate on the basis of geographic disbursement, as well age, gender, and trading experience
distributions. The questionnaires with stamped envelopes were sent to the participants via phone or
e-mail to obtain their approval. Thereafter, information regarding the purpose of the study and the
instructions was provided. The author invited the participants were to distribute the questionnaires
randomly to their coworkers who were the target sample by addressing that participating in answering
the questionnaire was voluntary with all the responses treated confidentially and anonymously.
The main survey was distributed to 480 subjects, in which 390 questionnaires were collected with five
incomplete responses. Finally, 385 valid responses were obtained, reaching an effective response rate
of 80.21%.

3.2. Research Instruments

The first part of the research survey addressed the purpose of the research and instructions
for filling out the questionnaires were presented. The second part was designed for respondents to
provide their demographic information. The third part was the research instrument with items using a
five-point (1-5) Likert scale, in which 1 indicated “strongly disagree” and 5 indicated “strongly agree.”
This study measured the main cognitive constructs in TPB on the basis of Elliot and Ainsworth [31]
and revised the items to fit the context and language in Taiwan according to Lee, Koo, Wu, and Yu [65].
The items to measure subjective norm included “I will participate in stock investment if the superior
management agrees,” “I will participate in stock investment if my colleagues do,” “I will participate in
stock investment if the media promotes it,” and “I will participate in stock investment if the government
and experts encourage it.” The measures of the attitude toward stock investment were produced by
asking about the instrumental and affective attitudes of the individuals. The measuring items e of
perceived behavioral control was acquired by a single semantic distinctive scale that the perceived ease
or difficulty of behavioral performance is measured [31]. Four items were used to measure the intention
of stock investment, including “Do you plan to invest in the stock market?” “I will strongly recommend
others to invest in the stock market,” “I will continue to invest in the stock market,” and “I can stand the
inconvenience caused in stock investment” [65]. The big five-factor model is among the widely used
models for personality research [66]. Studies of personality traits, including neuroticism, extroversion,
openness, agreeableness, and conscientiousness, have been investigated in various ages, cultures,
and environments [67]. The measuring items of personality traits in this study were adapted from
the NEO Five-Factor Inventory (NEO-FFI) [50,68]. Neuman [69] suggested that precise expression
and straight-forward wordings should be adopted to get valid responses. Teng, Tseng, Li, and Yu [70]
argued that a shortened version of the big five-personality scale can reduce research cost, increase
participants, and make the administration of survey convenient. This study conducted a pretest for
detecting ambiguity of the questions and scale format by inviting two practitioners in the stock market,
with more than 20 years of experience, and one financial academic scholar to provide opinions for the
improvement of the research instrument. For instance, highlights were added before each question
to have better layout in the research survey. This study also conducted an empirical pilot study
among 100 participants by distributing the draft research instrument to the target sample. A total of
82 responses were gathered in the pilot study, with a response rate of 82%. Exploratory factor analyses
(EFA) were used to assess the unidimensionality. The tentative measuring items of personality traits
were examined via t-test and condensed to 35 items. This study employed the reliability tests for data
analysis of the data of pilot study, and the results indicated that the analyses regarding the constructs’
internal consistencies were satisfactory.
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4. Results

4.1. Demographic Information

Table 1 summarizes the respondents’ demographic information in the main survey. A total of
38.18% were in the age group of 21 to 30, 26.23% were 31 to 40, 22.08% were 41 to 50, and 10.65% were
51 to 60. Most of the respondents have an educational background of bachelor’s degree (47.27%),
followed by technical school (28.83%). A total of 46.75% of the respondents had trading experiences in
the stock market, and 53.25% had not participated in stock trading yet.

Table 1. Demographic profile of respondents.

Characteristic Frequency Percentage
Gender
Male 164 42.60%
Female 221 57.40%
Age
20 or below 8 2.08%
21-30 147 38.18%
31-40 101 26.23%
41-50 85 22.08%
51-60 41 10.65%
61 or above 3 0.78%
Education
High school or equivalent 77 20.00%
Technical school 111 28.83%
Tertiary 182 47.27%
Master’s degree or above 15 3.90%
Marital status
Married 187 48.57%
Single 198 51.43%
Seniority
Less than 1 years 75 19.48%
1+ to 2 years 49 12.73%
2+ to 5 years 88 22.86%
5+ to 10 years 77 20.00%
10+ to 20 years 65 16.88%
More than 20 years 31 8.05%
Job title
Entry level 198 51.43%
Associate 75 19.48%
Director 53 13.77%
Manager 59 15.32%
Trading experience
Yes 180 46.75%
No 205 53.25%

4.2. Data Analysis via Partial Least Squares Structural Equation Modeling

This study analyzes the survey data via partial least squares structural equation modeling
(PLS-SEM) techniques by using SmartPLS 3. PLS-SEM has been widely applied in management and
information systems and reported to provide robust analyses in the areas of banking and finance [71].
PLS-SEM is a non-parametric method maximizing the variance explained in latent constructs, which are
directly unobservable phenomena. Avkiran and Ringle [71] indicated that behavioral finance provides
great opportunities for utilizing PLS-SEM techniques. Compared with the covariance-based SEM
(COV-SEM), PLS-SEM places fewer requirements on residual distributions, measuring scales and
sample sizes [72]. PLS-SEM is suitable in the research that the measures have not been well recognized
or used in a new measurement [73]. There has been little research presenting a model with associated
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variables to measure the perceptive constructs, including subjective norm, attitude toward stock
investment, and perceive behavioral control for investigating the stock investment intentions of
individuals. Therefore, PLS-SEM is considered appropriate for analyzing the comprehensive research
model that is proposed as an estimate model combining related theories and empirical studies.

4.2.1. Assessment of Measurement Properties

The measurement model is evaluated by analyzing item reliability, internal consistency,
and discriminant validity [74]. The individual item reliability is examined using the values of item
loadings, i.e., correlations of the measures with their respective construct. This study eliminates items
with loadings of less than 0.6 to improve the item reliabilities for additional model analyses [75]. Table 2
shows the 34 indicators’ item loadings in the measurement model.

Table 2. Standard loadings of measurements.

Constructs Item Loadings
I am on good terms with nearly everyone. 0.765
Agreeableness (AG) I often get into arguments with my family and co-workers. 0.764
Some people think of me as cold and calculating. 0.732
I often feel as if I am bursting with energy. 0.880
Extroversion (EX) Tam a cheerful, high-spirited person. 0.797
Iam a very active person. 0.687
I am pretty good about pacing myself so as to get things done on time. 0.787
C N I make plans and stick to them. 0.748
onscientiousness (CN) R . . L
I continue my job until everything is perfect. 0.839
Inever seem to be able to get organized. 0.760
Openness to I often try new and foreign foods. 0.812
experience (OP) I often enjoy playing with theories or abstract ideas. 0.718
T'have little interest in speculating on the nature of the universe or the human condition. 0.615
I often feel inferior to others. 0.677
Neuroticism (NE) When I am under a great deal of stress, sometimes I feel like I am going to pieces. 0.726
I seldom feel lonely or blue. 0.773
I'will participate in stock investment if the superior management agree. 0.889
T'will participate in stock investment if my colleagues do. 0.924
Subjective Norm (SN) I will participate in stock investment if the media promotes it. 0.917
I will participate in stock investment if the government and experts encourage it. 0.906
I'will participate in stock investment if my family approves it. 0.886
I think that investing in the stock market can enhance the financial knowledge of individuals. 0.685
I think that stock investment is meaningful. 0.863
Attitude (AT) I think that stock investment is enjoyable. 0.866
I think that stock investment is novel. 0.809
I think that stock investment is an intelligent choice. 0.820
I'have the sufficient money for stock investment. 0.864
Perceptive Behavior I'have enough energy for stock investment. 0.898
Control (PBC) I have enough time for stock investment. 0.922
T'have enough information for stock investment. 0.907
I plan to invest in the stock market. 0.843
Intention (BI) I'will recommend others to invest in the stock market. 0.832
I'will continue to invest in the stock market. 0.892
I can stand the inconvenience caused by stock investment. 0.787

Note: This table presents the loadings of the indicator items. An indicator loading value greater than 0.6 shows that
the indicator reliability is accepted [75].

The latent constructs’ internal consistencies are analyzed by having composite reliability with
value higher than 0.7 and the average variance extracted (AVE) above 0.5 [76]. Table 3 shows that the
composite reliability values of all the constructs exceed the threshold of 0.7, indicating their internal
consistency reliability [77], and all constructs exhibit an AVE value in excess of the cut-off value level
of 0.5 for their convergent validity.
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Table 3. Internal consistency.

Constructs  Composite Reliability (CR) AVE

AG 0.798 0.568
EX 0.905 0.658
CN 0.905 0.704
OP 0.865 0.615
NE 0.833 0.627
SN 0.769 0.527
AT 0.761 0.518
PBC 0.943 0.807
BI 0.957 0.818

Note: This table reports the values of CR, which are higher than 0.7, indicating that the internal consistency is
satisfactory [71,74]. The AVE value greater than 0.5 represents the convergent validity [76,78].

Discriminant validity evaluates the extent to which a construct is different from others [74]. In the
measurement model, a given construct is suggested to have more variance with its measures than
it shares with other constructs [78,79]. Table 4 reports the matrix of correlation and the results of
discriminant validity analyses are acceptable.

Table 4. Discriminant validity of constructs.

Constructs AG EX CN or NE SN AT PBC BI
AG 0.754

EX 0.539 0.792

CN 0.575 0.666 0.784

OP 0.415 0.475 0.499 0.720

NE -0.368 —-0.426 -0.443 -0.205 0.726

SN -0.003 0.111 0.126 0.189 -0.021  0.905

AT 0.197 0.272 0.277 0.279 -0.209 0564 0.811

PBC 0.064 0.252 0.278 0.236 -012  0.606 0.501 0.898

BI 0.094 0.209 0.191 0.237 -0.147 0719 0.724 0595 0.839

Note: This table presents the square root of AVE value for each construct and its correlations with other constructs.
The diagonal shows the square root of AVE values. The non-diagonal elements represent the correlations of a
construct with other constructs. According to [76], discriminant validity is met [76].

4.2.2. Analysis of the Structural Model

Figure 3 shows the partial least squares (PLS) analysis results with standardized path coefficients
and R? values in the research model. Utilizing the bootstrapping techniques with a test similar to the
traditional ¢-test, the results can be applied to explain the significance among the paths of constructs
in the structural model [74]. The empirical results using SmartPLS 3.0 are shown in Figures 3 and 4.
Table 5 summarizes the path coefficients and t-statistic results via bootstrapping with 5000 resamples.

4.2.3. Goodness of Fit

The goodness of fit (GoF) index is suggested as the geometric mean of the average R? and
average communality of all endogenous constructs [80]. Wetzels et al. [81] proposed that communality
equals AVE in the PLS path modeling approach and the GoF criteria are as follows. GoFsmall = 0.1,
GoF medium = 0.25, and GoF Large = 0.36. These criteria are the baselines for verifying the validity of
the PLS path model. The GoF value obtained in this study is 0.45, which exceeds the cut-off value of
0.36 for a substantial model and shows that this research model performs better compared with the
baseline values.
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Table 5. Results of hypothesis testing.

Hypothesis Path Coefficients t-Value p-Value

H1 SN — BI 0.387 7.194 *** 0.000

H2 AT — BI 0.435 9.259 *** 0.000

H3 PBC — BI 0.142 2.790 *** 0.005

H4 SN — AT 0.535 12.744 0.000
H5-1 AG — SN —-0.156 2.149 ** 0.032
H5-2 EX — SN 0.051 0.698 0.485
H5-3 CN — SN 0.101 1.256 0.209
H5-4 OP — SN 0.185 3.160 *** 0.002
H5-5 NE — SN 0.025 0.392 0.695
Hé6-1 AG — AT 0.067 1.216 0.224
He6-2 EX — AT 0.067 1.137 0.255
He6-3 CN — AT 0.040 0.661 0.509
He-4 OP — AT 0.067 1.444 0.149
H6-5 NE — AT -0.111 2.290 ** 0.022
H7-1 AG — PBC —-0.203 3.018 *** 0.003
H7-2 EX — PBC 0.142 2.036 ** 0.042
H7-3 CN — PBC 0.230 3.179 *** 0.001
H7-4 OP — PBC 0.138 2441 % 0.015
H7-5 NE — PBC —-0.004 0.072 0.943

Note: This table reports the hypothesis testing results in the structural model. The results support the research
hypotheses that SN, AT, and PBC are positively related to BI (H1, H2, and H3), and SN is positively associated with
AT (H4). Furthermore, AG and OP are related to ST significantly (H5-1 and H5-4). NT is negatively associated with
AT (H6-5). AG, EX, CN, and OP are shown to be related to PBC significantly (H7-1, H7-2, H7-3, and H7-4). ***, **,
and * represent significant levels at 1%, 5%, and 10% (two-tailed test).

4.2.4. Hypothesis Testing

Table 5 indicates that the four hypotheses proposed according to TPB (H1 to H4) are all supported.
SN, AT, and PBC have significant and positive impacts on BI (H1: y = 0.387, t = 7.194, p < 0.01; H2:
v =0.435,t=9.259, p < 0.01; H3: v =0.142, t = 2.790, p < 0.01). SN is also shown to have a significant
and positive impact on AT (H4: v = 0.535, t = 12.744, p < 0.01). As to the effects of personality traits
on the perceptive factors, AG has a significant and negative effect on SN (H5-1: v = —0.156, t = 2.149,
p < 0.05), while OP has a significant and positive effect on SN (H5-4: v = 0.185, t = 3.160, p < 0.01).
The empirical results reveal that NE has a significant and negative effect on AT (H6-5: v = —0.111,
t=2.290, p < 0.05). AG has a significant and negative effect on PBC (H7-1: v = -0.203, t = 3.018,
p <0.01). EX, CN, and OP have significant and positive effects on PBC (H7-2: y = 0.142, t = 2.036,
p <0.05; H7-3: v = 0.230, t = 3.179, p < 0.01; H7-4: v = 0.138, t = 2.441, p < 0.05). To test the hypotheses
from H8 to H10, this study utilizes partial least squares multi-group analysis (PLS-MGA).

4.2.5. Partial Least Squares Multi-Group Analysis

Sarstedt et al. [82] proposed PLS-MGA as a novel approach for group comparisons in research.
PLS-MGA serves as a test of non-parametric significance for examining the difference of group-specific
effects based on PLS-SEM bootstrapping techniques [83]. The moderating effects of gender, age,
and experience are analyzed via PLS-MGA by using SmartPLS 3. The author divides the age categories
into 40 and over 41 subsamples in considering the interpretable categories and compensation for the
unequal age distribution in the sample [62]. The experience categories are divided into two subsamples
of having stock trading experiences and no stock trading experiences. The results of PLS-MGA are
summarized in Table 6. The differences between the path coefficients of the male group and those of
the female group are not significant, except for the relationship between CN and AT. The significant
difference between the path coefficients of the old group (over 41) and those of the young group
(up to 40) is only found in the relationship between EX and PBC. Interestingly, stock trading experiences
play significant moderating roles in four relationships, including those between AT and BI, EX and SN,
EX and AT, and ET and PBC. Consequently, H8 to H10 are partly supported.
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Table 6. Results of PLS-MGA.

14 of 20

Standardized Path Coefficients

Standardized Path Coefficients

Standardized Path Coefficients

. Gender Age Experience
Hypothesis Male Female Difference old Young Difference Have Tf'ading No Tra}ding Difference
Experience Experience

H1 SN — BI 0.386 0.388 0.508 0.471 0.36 0.168 0.388 0.420 0.616

H2 AT — BI 0.440 0.432 0.462 0.254 0.493 0.992 0.495 0.371 0.090 *

H3 PBC— BI 0.130 0.155 0.590 0.222 0.120 0.190 0.095 0.138 0.667

H4 SN — AT 0.538 0.520 0.419 0.553 0.526 0.377 0.560 0.489 0.193
H5-1 AG — SN —-0.088 -0.179 0.271 -0.101 -0.195 0.271 —-0.020 -0.057 0.404
H5-2 EX — SN —0.008 0.067 0.678 0.131 —-0.024 0.158 0.132 —0.080 0.085 *
H5-3 CN — SN 0.094 0.114 0.541 0.050 0.134 0.707 —-0.041 0.129 0.862
H5-4 OP — SN 0.051 0.240 0.880 0.288 0.154 0.137 0.116 0.238 0.858
H5-5 NE — SN —-0.055 0.026 0.705 0.102 -0.037 0.235 0.030 0.012 0.464
He6-1 AG — AT 0.044 0.077 0.610 0.017 0.103 0.776 0.099 0.062 0.378
He6-2 EX — AT —-0.018 0.081 0.796 0.005 0.072 0.713 0.160 —-0.035 0.046 **
He-3 CN — AT 0.237 -0.060 0.008 ** 0.080 0.058 0.430 -0.079 0.138 0.963
He-4 OP — AT —0.004 0.132 0.889 0.095 0.033 0.286 0.098 0.042 0.299
He6-5 NE — AT —-0.064 -0.205 0.120 0.051 -0.135 0.101 —-0.049 -0.167 0.119
H7-1 AG — PBC -0.191 -0.191 0.514 -0.199 -0.194 0.522 —-0.082 -0.119 0.407
H7-2  EX—>PBC 0.031 0.202 0.839 0.325 0.023 0.018 ** 0.246 0.017 0.057 *
H7-3 CN — PBC 0.261 0.235 0.435 0.158 0.298 0.842 0.055 0.212 0.869
H7-4 OP — PBC 0.083 0.154 0.663 0.181 0.103 0.244 0.145 0.133 0.462
H7-5 NE — PBC 0.045 —0.046 0.252 —-0.026 —-0.023 0.512 0.011 0.012 0.520

Note: This table reports the hypothesis testing results on the moderating effects of gender, age, and experience. The findings reveal that gender only plays a moderating role on the
relationship between CN and AT, and age has a moderating effect on the relationship between EX and PBC. Stock trading experiences have significant moderating effects on relationships
between AT and BI, among EX, SN, and AT, and between EX and PBC. HS8 to H10 are partly supported. ** and * represent significant levels at 5% and 10% (two-tailed test) [82].
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5. Conclusions and Implications

The primary topics in traditional finance include classical decision theory, rational behavior,
risk aversion, model portfolio theory (MPT), CAPM, and EMH, which have been the leading paradigms
for decades, suggesting that investors make choices rationally and thus maximize utility. However,
empirical evidence has shown that the assumptions related to traditional finance are not supported [84].
The research of behavioral finance initiated to observe investors” behaviors to propose models describing
how investors make decisions in investment. Behavioral finance incorporates the concepts of social
sciences in understanding the investors’ behaviors. Nonetheless, previous topics in behavioral finance
have been widely discussed regarding behavioral decision theory, prospect theory, overconfidence,
herding, and disposition effects. The issues of the intentions of individual investors for stock investment
have not been investigated well. This study provides the theoretical bases and empirical evidence to
capture the stock investment intentions of the individuals, including those who participated in the
stock market and those were not involved in the stock market yet, through their personality characters,
attitudes, and cognitions.

To the best of the author’s knowledge, the current study is the first to show the linkages among
the personality traits and perceptions of individual investors and their impacts on stock investment
intentions. In contrast with previous studies that have investigated the impact of personality traits on
investment choices and outcomes, which have been conducted on the basis of experimental or clinical
designs with samples from undergraduate business [28] and college student investors enrolled in a core
finance unit (i.e., investment analysis) [27], the current study collects data from 385 individuals who are
more than 20 years old and eligible to participate in stock markets in Taiwan, including those with and
without stock-trading experiences. The contributions of these results to the literature are numerous.
First, this study provides evidence with empirical surveys to revalidate TPB in explaining the intentions
of individuals to participate in stock investment. Subjective norm, attitude towards stock investment,
and perceived behavioral control are all revealed to significantly influence the stock investment
intention of an individual. Subjective norm is an individual’s perceived social pressure to perform or
not to perform the behavior according to the opinion about what important others believe the individual
should do. Individuals are inclined to conduct a behavior if the key person or organization encourages
such a behavior. Therefore, having more media to report information about the facilities for stock
investment and government policies to encourage stock investment will increase individuals’ intention
to participate in the stock-investing activities. The attitudinal factor (e.g., the feelings that investing in
the stock market can enhance the financial knowledge of individuals and is meaningful, enjoyable,
and novel) is proved to affect individual intentions for stock investment. Hence, security firms can
develop additional investment tools, such as mobile applications (Apps), financial analysis software,
and online investment services, in which innovative investment portfolio techniques and knowledge
are provided. Perceived behavioral control refers to individuals’ perceptions of their ability to perform
stock-trading activities in this study. The government can improve the investment environments
with transparent corporate information and fair-trading mechanisms. Security practitioners should
improve the efficiency of infrastructure and technology systems to reduce individual investors’ time
in stock trading. Providing individuals with accurate information in making investment decisions
and simplified approaches to invest in stock markets will increase individuals” intentions in stock
investment. The empirical results also indicate that subjective norm has significant effects on attitude,
implying that, if individuals” peers or colleagues also invest in stock markets, their feelings about stock
investment will be more positive.

Second, extending TPB with the big five personality traits, this study discovers that openness to
experience and agreeableness significantly affect subjective norm. As expected, an individual with
a preference for variety and intellectual curiosity (i.e., openness) is likely to be affected in forming
his or her perceptions regarding social pressure from others. However, surprisingly, the impact of
agreeableness on subjective norm is found to be significant and negative. The possible explanations
could be that individuals who show personal warmth and cooperation with others still have their own
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opinions and less attention is paid to the peer influences regarding stock investment. Neuroticism
is shown to affect an individual’s attitude toward stock investment significantly and negatively.
For people who always feel inferior to others, anxious, and insecure tend to ascertain that stock
investment is harmful and that people will lose money in stock trading. This finding would provide
practical implications for the security practitioners that persuading anxious individuals to invest in the
stock market would be difficult. Besides, agreeableness is identified to influence perceived behavioral
control significantly and negatively. The findings reveal that individuals with agreeable personality
may spend their money, time and energy in maintaining relationships with others and thus less control
for performing stock trading is perceived. The effects of extroversion, conscientiousness and openness
to experience on subjective norm are significant and positive. Accordingly, the security practitioners
could attempt to search for persons who are cheerful and extroverted, strong-willed and conscientious,
or individuals who are open to new things and ideas, because these individuals may have more time,
energy, or money for participating in stock investment.

Third, the author utilizes the PLS-MGA techniques to unearth whether gender, age, and experience
plays moderating roles in influencing the investment intentions of the individuals via their perceptions.
Mayfield et al. [50] reported that males have additional intentionality to make short-term and long-term
investments and that individuals with great previous experience in financial investment tend to
have higher intentions to make short-term investments. The empirical results of this study find that
gender only has a significant effect on the linkage between conscientiousness and attitude and that
age has a significant effect on the relationship between extroversion and perceived behavioral control.
For conscientious individuals, men are more likely to be affected in forming their attitudes (i.e., opinions
regarding whether stock investment is good or bad), compared with women. For extroverted people
who are energetic, older individuals would perceive more ability for stock trading than younger ones.
This study also ascertains that prior stock trading experiences have significant effects on the relationships
between attitude and stock investment intention, as well as on the linkages between extroversion and
subjective norm, attitude, and perceived behavioral control. Therefore, the government and security
firms should make more effort to restore confidence among individual investors, particularly those
who used to be active in the stock market, to form better attitudes towards stock investment and thus
be willing to get back to the stock market. The security practitioners may promote several activities,
such as marathon and charity events, to attract the customers who are energetic and active, particularly
those having stock trading experiences, in order to enhance their recognition of stock investment
which, in turn, affects their intentions to invest in stock markets.

Consequently, when these implications are incorporated into the initiatives of security firms and
government in promoting stock market participation, the perceptions and attitudes toward stock
investment will be enhanced. These initiatives will facilitate low-cost financing for firms, thereby leading
to sustainable development.

6. Limitations and Directions for Future Research

The conclusions from this study may not be of universal application because it was administered
in Taiwan, with the respondents collected from the individuals who are more than 20 years old and
have income from salary or investment, including those with and without stock trading experiences.
Although the questionnaires were distributed to the participants with the goal of being proportionate in
demographic background, additional empirical versification in various geographic areas and contexts,
such as Asia and Western countries, would extend the applications of the current research. Moreover,
the initially developed model combining the big five personality traits and TPB could serve as the base
for future investigation in consumers’ purchase or usage intentions of fin-tech products and services in
the financial industries, including artificial intelligence (AI) investment tools and self-service banking.
Future researchers may address developed analyses regarding the impacts of big five personalities and
perceptive factors on other financial decision-making, such as herding, disposition effect, and ability
heuristic. Finally, this study hopes to provide a deep investigation of the intentions of individuals
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to invest in stock markets, and the research model can serve as a theoretical foundation for future
research in sustainable development.
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