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Abstract

The current research tries to contribute to the prospect theory by examining how personal-
ity factors affect behaviour biases. Moreover, the study tries to inspect how risk-tolerance
behaviour moderates the relationship between personality traits and behavior biases. The
research considered a cross-sectional research design to collect responses from 847 indi-
vidual investors through a questionnaire. The study considered a convenience sampling
technique. Further to examine the hypotheses, the study used SEM and PROCESS macro
v3.0 for SPSS. The findings of the study suggest that conscientiousness and extroversion
traits significantly influence behaviour biases. The findings also explain that neuroticism
was associated with herding, disposition, and anchoring bias. The findings confirmed the
moderating effect of risk-tolerance on the association between personality traits and behav-
iour biases. The findings contribute to the existing literature of behaviour finance by focus-
ing on the prospect theory as well as some practical implications for investors and financial
advisors. The study suggests to the individual investors with different traits how they can
overcome these biases while investing. The study suggests that financial advisors should
educate their clients and also establish a lock-gain point and stop-loss point to reduce the
effect of such biases. The study also suggests that investment advisors should provide
information more efficiently so that investors’ portfolios could be amassed into a well-
diversified investment and tries to set up efficient approaches associated with investment
quality and give swapping options as per their risk-tolerance behavior. The research con-
tributes to behaviour finance literature by signifying the moderation effect of risk tolerance
on the association amid personality factors and behavioural biases and how it reduces the
influence of biases while taking investment decisions among Indian investors. To the best
of our knowledge, this is the first comprehensive study that examines the moderation effect
of risk-tolerance among the relationship between personality traits and behaviour biases.
Furthermore, it demonstrates that an individual’s risk-tolerance enhances their involvement
in the decision-making process, allowing them to make the best financial option possible.
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1 Introduction

Traditional financial theories like the modern portfolio theory, Modigliani and Miller arbi-
trage theory, and the efficient market hypothesis (Markowitz 1952; Modigliani and Miller
1958; Malkiel and Fama 1970) assume that financial markets are completely competent,
and while investing, investors are rational. In opposition to traditional theories, the pros-
pect theory stated that investors do not use all of the available information and their deci-
sions are influenced by their perceptions of their own usefulness (Kahneman and Tver-
sky 2013), resulting in irrational decision-making (Adil et al. 2022; Kumar et al. 2021).
The prospect theory also posits that individuals’ decisions are influenced by possible gains
and losses (Emami et al. 2020) and that, when the choice arises, individuals choose profit
over losses (Madaan and Singh 2019). In another way, investors make decisions based on
expected profits rather than expected losses (Ishfaq et al. 2020).

The research studies based on the prospect theory recommend that individuals’ invest-
ment decisions-process involve heuristic biases (Ceschi et al. 2016) and cognitive biases
(Mittal 2019). According to Kahneman and Tversky (2013), cognitive bias is a type of
thinking error that affects one’s judgments and decisions. Past literature on behaviour
finance established that behavior bias can induce an individual to deviate from rational
decision-making and considered these biases as the significant factor that influence inves-
tors decision-making process (Kumar and Goyal 2015; Adil et al. 2021; Baker et al. 2019a,
b c). It has been also stated by several researchers that during the decision-making process,
investors exhibit several behavior biases but, the most recurrent among them are these five
i.e., herding behaviour (tendency to follow the crowd), disposition effect (tendency to keep
losing stock too long and sell gaining stock too soon), overconfidence bias (tendency to
overestimate their knowledge and abilities), representativeness (tendency to evaluate the
possibility of an occasion by associating it with a prior experience), and anchoring (ten-
dency to estimate about the future returns, which are an unknown value, then they usually
begin with some benchmark) (Adil et al. 2021; Baker et al. 2019a, b, c; Ahmad 2020).

The existing literature of behaviour finance stated that investors’ decision-making pro-
cess is based on a complicated mixing of personal characteristics (personality traits, risk
tolerance, emotions, etc.) (Ishfaq et al. 2020; Ahmad 2020; Baker et al. 2021), demograph-
ics (i.e., gender, age, education level, etc.) (Adil et al. 2021; Menyeh 2021; Ozmen and
Sumer 2011), markets (i.e., rate of return, anticipated risk, market environment, etc.) (Lim
et al. 2021; Mitchell and Pulvino 2001; Mayfield and Shapiro 2010) and associated fac-
tors. However, amid all the factors affecting an individual’s behaviour, personality traits
have been recognized as the most significant (Fung and Durand 2014). In a study, Durand
et al. (2013b) reported that personality is crucial in comprehending the investment deci-
sion-making process and aids in the creation of a coherent finance theory with behavioural
foundations.

According to the literature, personality traits have a long history in psychology, and
investors differ in terms of personality traits, which influence behavioural bias exposure in
different ways (Fung and Durand, 2014). Studies like Durand et al. (2019) and Lin (2011a
b) reasoned that investors’ psychological characteristics, such as personality traits, increase
their possibility of displaying behaviour biases while investing. For instance, extrovert
investors are optimistic and overreact to market information which leads to displaying
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overconfidence bias (Ahmad 2020; Bashir et al. 2013a, b) and due to their outgoing traits,
they also display herding behaviour (Baker et al. 2021; Kumar et al 2021). In a study,
Rzeszutek (2015a, b) examines the linkage between Eysenck and Eysenck’s (1978) per-
sonality traits (empathy, venturesomeness, and impulsivity) and individual overconfidence
behavior among Polish investors. Along similar line, Baddeley et al. (2010a, b) recognize
a relationship amid Eysenck and Eysenck’s personality traits and herding bias among Brit-
ish investors. In the recent time, a growing literature of behaviour finance confirms the
relationship among personality traits and behaviour biases concerning the stock market
investors of developed economies (Durand et al. 2008; Baddeley et al. 2010a, b; Fung and
Durand, 2014; Durand et al. 2019; Oechler et al. 2018). But there is a lack of literature in a
developing economy like India (Baker et al. 2021). Therefore, it is significant to investigate
“how personality traits influence the likelihood of exhibiting cognitive biases while invest-
ing among Indian stock market investors?”.

Since, it has been a topic of discussion among researchers that existing literature has
focused on examining the direct linkage amid personality traits and psychological biases,
paying less consideration to the underlying mechanism that impacts the direction or/and
strength of the association amid independent and dependent variables (Baker et al. 2021).
Hence, the authors feel a demand to introduce a moderator (i.e., risk-tolerance) to under-
stand how personality traits affect individuals’ behaviour in the presence of risk-tolerance
as a moderator. Studies (i.e., Yang and Qiu 2005; Durand et al. 2013a) provide sufficient
proof which established that investors decision-making process is significantly influenced
by risk-tolerance capacity. The literature of behaviour finance considered risk-tolerance
capacity as the most significant element that influences investment decisions (Chavali and
Mohanraj 2016). For instance, every investment opportunity is associated with risk and
investors have to look at the risk involved in it before taking any decision (Oehler et al.
2018). Recent work on behaviour finance proves the importance of risk-tolerance behav-
iour and its association with behaviour biases (Ahmad and Shah 2020; Ahmad 2020) and
personality traits (Ferreira 2019; Liu et al. 2016). For instance, extrovert investors are
more desirous to take risk and display overconfidence behaviour while investing (Sadi
et al. 2011a). Further, Dickason and Ferreira (2018), stated that individuals usually take
investment choices based on their personality and how much investment risk they are ready
to take. It has been observed that investors view risk differently with according to their
personality (Brooks and Williams 2021). Researchers began to see risk-tolerance capac-
ity as a trait that can be modified depending on the situation (Kumari and Sar 2017) and
choose the most suitable investment according to their risk personality (Millroth et al.
2020). According to Nicholson et al. (2005) and Ishfaq et al. (2020) personality profile is
an significant determinant of risk-tolerance and helps to explain why people behave dif-
ferently. For instance, individuals with impulsive, impetuous and extravert traits are high
risk-takers (Pompian 2006a, b; Zuckerman and Kuhlman 2000); neurotic individuals
avoid risk due to their pessimistic outlook (Nga and Yein 2013). Hence, it can be stated
that individuals’ risk-tolerance behaviour can be related to personality traits. These find-
ings draw a conclusion that there is a significant association between personality traits-
risk tolerance and behaviour biases-risk tolerance. But authors do not find any study which
explains how investor risk-tolerance level affect the relationship between their personality
traits and behaviour biases. Hence, it is worth investigating “how risk-tolerance moderates
the relationship between personality traits and behaviour biases among Indian stock market
investors”. Overall, the aim of current research is to examine the interface amid personality
traits and behaviour biases while moderating these relationships by risk-tolerance behavior.
As a result, this study will investigate the following research questions:
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RQ1 What is the association amid personality traits and behaviour biases among Indian
stock market investors?

RQ2 What is the association amid risk-tolerance and behaviour biases among Indian
stock market investors?

RQ3 What is the moderating role of risk-tolerance behaviour on the relationship amid
personality traits and behaviour biases among Indian stock market investors?

The current study uses data from 847 stock market investors and analysed it using the
structural equation modelling (SEM) technique to address these research questions. This
study tries to illustrate prospect theory. Prospect theory stated that an investor’s invest-
ment decision is influenced by cognitive biases and this study tries to expand the theory by
explaining that these biases are also under the influence of certain factors (i.e., personality
traits and risk-tolerance behavior), and this would ultimately affect investment decision.
The construct on prospect theory to suggest that during investment decision-making pro-
cess, the association amid personality traits and behaviour biases is moderated by investors’
risk-tolerance behaviour. The results will help to contribute a better understanding of how
personality traits, risk tolerance, and behavioural biases are linked. Finally, by replying to
these questions, the current research also seeks to deliver some practical implications that
will help wealth managers and financial advisors in working with their clients and to offer
more refined investment options. The results of this study might aid individual in making
better-informed financial decisions resulting in maximization of wealth.

2 Literature and hypothesis formulation
2.1 Brief description of personality traits

Personality denotes how an individual behaves, reacts, and associates with others and a
perception of feelings, behaviors, and thoughts that discriminate an individual from
another and also reflects the propensity to react in a precise manner under particular situa-
tions (Crysel et al. 2012; Roberts 2009). The individual personality is explicit and unique;
these traits of personality impact the investor’s behavior in the financial market (Akhtar
et al. 2018a, b; Slovic 2005). As per the psychology of personality, personality conducts an
essential part in deciding investors’ behavior and influences their investment decision (Buc-
ciol and Zarri 2015a, b; Borghans et al. 2008). The research on personality traits of indi-
viduals frequently emphasizes particular areas like investment choice (Sadi et al. 2011a;
Hunter and Kemp 2004) risk tolerance (Ksendzova et al. 2017; Ferguson et al. 2011a, b;
Mayfield et al. 2008), and financial satisfaction (Tharp et al. 2020; Ng et al. 2019). Lim-
ited researches lay emphasis on the association among personality traits and connects it
with diverse behavioral biases among investors of the stock market (Rzeszutek 2015a b;
Baker et al. 2021). Among various personality models in the field of Psychology and Man-
agement research, the Big Five model is extensively acknowledged (Mayfield et al. 2008;
Costa and McCrae 1992a; Bucciol and Zarri 2015a, b). The key elements of the model
are extraversion, neuroticism, agreeableness, conscientiousness, and openness to experi-
ence. Authors consider conscientiousness extraversion, and neuroticism in the study, since
past literature has revealed that these traits have a significant influence on behaviour biases
(Baker et al. 2021; Kumar 2021; Ahmad 2020) and investment decision-making (Oehler
et al. 2018).
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2.2 Hypotheses development

The association among the Big-five personality traits components, behaviour biases, and
risk-tolerance is elucidated hereunder:

2.2.1 Association between conscientiousness trait and behaviour biases

Conscientiousness trait indicates a high level of strong-willed, determined, organized, pur-
poseful, and punctuality. Individuals with conscientious traits are more likely to be self-
disciplined highly competent, and exhibit active participation in decision making (Picone
2021; Zahera and Bansal 2018). Existing literature proves the linkage between conscien-
tiousness trait and behaviour biases (Rosales-Pérez et al. 2021; Lin 2011a, b). Studies (like
Baker et al. 2021; Zaidi and Tauni 2012) inspect the effect of personality traits on over-
confidence bias. The study found out that investors with conscientiousness trait and more
likely to display overconfidence behaviour. Further, Durand et al. (2013b) found out that
investors value their knowledge and ability and do not pay attention to others’ suggestions.
Since they depend on their own information and knowledge, conscientious investors are
less likely to engage in herding behaviour and display more overconfidence behavior. In a
similar study, Yadav and Narayanan (2021) demonstrate that personality traits are associ-
ated with behaviour biases, i.e., the disposition effect (tendency to hold losing stocks and
sell gaining stocks). It has been concluded that by retaining losing stocks and selling win-
ning stocks early, they make less informed investment decisions which display disposition
effect. According to Bahir et al. (2013) conscious investors display anchoring bias while
investing. The study stated that investors with conscientiousness trait are well-organised
and due to this they rely on past trends of the market. Further, Kiibilay and Bayrakdaroglu,
(2016) examine the influence of conscientiousness trait on representativeness bias. The
study found out that organized and purposeful investors are more likely to consider their
purchase prices while selling out the stock and this shows their representativeness behav-
ior. Hence, the author proposes the following hypotheses:

H1: Conscientiousness trait significantly influences overconfidence bias (a), herding
behaviour (b), disposition effect (c), representativeness (d), and anchoring (e).

2.2.2 Association between extroversion trait and behaviour biases

Extraversion trait specifies a high level of talkativeness, assertiveness, optimism,
energy, and sociability (Costa and McCrae 1992a, b, c). A growing body of literature
emphasizes on possible influence of extraversion on investment decisions (Gambetti and
Giusberti 2019; Keil et al. 2007) and behaviour biases (Kumar 2021; Ahmad 2020).
Extraversion encourages a positive attitude which influences individuals’ estimation of
the likelihood of winning and may result in overconfidence while making investment
decisions (Lai 2019; Bashir et al. 2013a, b). According to Pallier et al. (2002) stated
that extroversion traits significantly influence behaviour biases. The study also stated
that extrovert investors prefer to appreciate instant earning to demonstrate that they
have gained a favourable profit and have employed lucrative techniques. This happens
due to their sociability influence which leads to the disposition effect. In the study of
Lin (2011a, b) it has been stated that extroversion traits show significant influence on
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herding and overconfidence behaviour while investing. Author explains that extrovert
investors are outgoing and enjoy exchanging ideas with others, and they value people’s
advice over their own. Hence, display herding behaviour. Further, the study also states
that extroverts are naturally optimistic and overreact to market information, resulting
in biases decision-making and hence, display overconfidence. Moreover, Goyal 2017
explains that investors’ personality traits significantly influence behaviour biases. The
study also stated that individual with extroversion trait evaluates the possibility of an
outcome and rely on past performance due to their optimism behaviour which leads to
display representativeness bias and anchoring. Hence, the author proposes the following
hypotheses:

H2: Extraversion traits significantly influence overconfidence bias (a), herding behaviour
(b), disposition effect (c), representativeness (d), and anchoring (e).

2.2.3 Association between neuroticism trait and behaviour biases

Neuroticism trait indicates a high level of neuroticism tend to be more anxious, (Niszc-
zota 2014a and b) and more pessimistic, are more depressed (Williams 1992), and seem
to give little consideration to positive information and more consideration to nega-
tive information (Bolger 1990; Bolger et al. 1991). In a study, De Bortoli et al. (2019)
backed up this claim by finding that neurotic people are more afraid of uncertainty and
ambiguity and wish to avoid them. In an investment situation, researchers stated that
neurotic investors tend to have a negative attitude. This may influence their propensity
to take risk while investing. Hence, chooses less risky investment portfolios (Becker
et al. 2012; Mayfield et al. 2008; Gambetti and Giusberti 2019). However, the results of
various researches contradict the risk-averse behaviour among investors with neuroti-
cism traits and stated that more neurotic investors bear a higher portfolio risk (Durand
et al. 2008; Durand et al. 2013a, b). This vast literature on personality stated that neu-
roticism significantly affects decision-making (Oehler et al. 2018) and behaviour biases
in security markets (Lai 2010; Goyal 2017). According to Statman et al. (2006), inves-
tors’ personality traits significantly influence behaviour biases. The study reveals that
investors with neuroticism trait show low confidence while taking investment decision
as they are nervous and emotionally unbalanced. Further, Lin (2011a, b) examined how
personality traits are associated with behaviour biases. The study explains that individu-
als with neuroticism traits are anxious and nervous, and they prefer to make a quick
return while keeping deprived assets for a longer time. Hence, they display disposition
behavior. In a research, Durand et al. 2013a examine the influence of neuroticism traits
on herding behaviour. The study explains that due to low level of self-confidence inves-
tors with neuroticism traits follow the instructions and advice of friends and advisors
while making investment decisions, which leads to herding behaviour. Furthermore,
Baker et al. 2021 stated that investors with negative thoughts considered past perfor-
mance as a significant factor for better returns. Hence, follow past performance and
compare it with future outcomes which leads them to display representativeness and
anchoring bias. Therefore, the author proposes the following hypotheses:

H3: Neuroticism traits significantly influence overconfidence bias (a), herding behaviour
(b), disposition effect (c), representativeness (d), and anchoring (e).
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2.3 Association between risk-tolerance and behaviour biases

Risk-tolerance behaviour refers to an individual’s willingness to take a risk (Ahmad 2020).
Risk tolerance has been found to significantly impact financial decision-making in stock
markets (Samsuri et al. 2019; Ishfaq et al. 2020) and considered as one of the factors that
are usually needed by investors to thrive in stock market (Grable and Roszkowski, 2008).
According to Borghans et al. (2009) the differences in risk assessment and uncertainty are
linked with investor cognitive traits. The literature of behaviour finance explains a signifi-
cant association amid individual risk-tolerance and behaviour biases during investment
decision-making (Ahmad 2019; Siddiqui 2019). Researches also stated that investors with
different cognitive biases look at risk in different way. For instance, overconfident inves-
tors are more risk-taker (Barber and Odean 2001) while investors with disposition effect
bias display risk-averse behaviour (Zahera and Bansal 2018). Researcher (like Gustafsson
and Omark 2015; Lin 2012; Mallik et al. 2017) claim that investors with high risk toler-
ance displays overconfidence and earn high returns (Kourtidis et al. 2011). Further, Pak
and Mahmood (2015) claim that high risk-tolerance investors are more likely to display
heuristics-bias while investing. In a similar line, Ahmad (2020) found that investors with
high risk-taking capacity have higher levels of overconfidence and are more likely to dis-
play biases. The author also observed that these investors avoid the recent information and
use heuristics due to past experience. Furthermore, the results also reveal that individuals
with high risk tolerance utilize a heuristic approach while the individual with low risk-
tolerance follows a systematic decision-making process. Hence, authors propose the fol-
lowing hypotheses:

H4: Risk tolerance behaviour significantly influences herding behaviour (a), disposition
effect (b), overconfidence bias (c), representativeness (d), and anchoring (e).

2.4 Moderation effect of risk-tolerance among the association between personality
traits and behaviour biases

Risk-tolerance capacity of individual play a significant role in the relationship between per-
sonality traits and behaviour biases (Ahmad 2020). For instance, investors with neuroti-
cism traits display low confidence in their own ability and follow the advice of peer groups,
hence, try to avoid risky investments. In the study, Barnewall (1987) divided individuals
into two categories: active investors and passive investors. He found out that active inves-
tors are high risk-taker and choose high-risk investments in a view to earn high return,
whereas passive investors are more risk avoider and prefer to engage in safe investments.
Further, Nicholson et al. (2005) found out that personality traits deliver an understanding
for investor’s risk-tolerance behavior and the impact of variance in personality traits on
it. The study reveals that risk behavior is related with a low degree of conscientiousness,
neuroticism, and agreeableness, and a high degree of extraversion and openness. Hence,
investors’ risk-tolerance behaviour differs across personality traits. Varying personality
traits may impact the investment decision-making process by inducing a different risk-
tolerance behavior for different investors. (Nicholson et al. 2005). Kuhnen and Knutson
(2011) found out that investors with negative feelings are more anxious and consider low-
risk investments. Though, individuals with positive feelings are more confident and choose
risky investments. Similarly, Lerner and Keltner (2001) provide that fearful investor are
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more pessimistic and choose low-risk investment avenues, while, an angry investor is more
optimistic and choose risky investment. In a similar line, Mayfield et al. (2008) also explain
that individuals with conscientious traits are less likely to take risks and individuals with
openness and experienced traits are inclined to make new trials and take higher risks Past
researcher tries to provide sufficient proof which explains that due to individual risk-tol-
erance capacity, the influence of personality traits on behaviour biases affect. Similarly,
Ahmad, (2019) stated that risk-averse investors reduce their propensity to display disposi-
tion effect as their extroversion level increases. He also found out that risk-averse inves-
tors enhance their propensity to display anchoring bias as their neuroticism level increases.
Hence, it can be assumed that individual risk-tolerance behavior moderates the relationship
amid personality traits and behaviour biases. Therefore, the authors propose the following
hypotheses:

H5: The association between personality traits and behavioral biases is moderated by risk-
tolerance behaviour.

H5.1: The association between conscientiousness traits and overconfidence bias (a), herd-
ing behaviour (b), disposition effect (c), representativeness (d), and anchoring (e) is moder-
ated by risk-tolerance behaviour.

H5.2: The association between extroversion traits and overconfidence bias (a), herding
behaviour (b), disposition effect (c), representativeness (d), and anchoring (e) is moderated
by risk-tolerance behaviour.

H5.3: The association between neuroticism traits and overconfidence bias (a), herding
behaviour (b), disposition effect (c), representativeness (d), and anchoring (e) is moderated
by risk-tolerance behaviour.

2.5 Research methodology

2.6 Research design

This research considers a cross-sectional study design, as this research is focused on
belief and attitude, which permitted the investigator to directly face respondents’ thoughts,
views, and feelings and also assisted in the exact generalization of the results (Creswell
and Creswell 2017). The current research attempts to review the influence of personality
traits on behaviour biases, besides examining the moderating influence of individual risk-
tolerance among personality traits and behaviour biases.

2.7 Questionnaire development

A questionnaire was prepared for the research to obtain primary data relating to the objec-
tive of the study. The questionnaire contained 37 questions to collect information regard-
ing personality traits, behavior biases, and risk tolerance of individual investors. Numerous
studies have predicted several aspects of assessing a person’s personality, the most com-
mon of which are, Bailard et al. 1986 model i.e., BB and K model of personality types,
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Rotter 1966 model i.e., internal and external personality factors, Myers et al. (1985) model
i.e., Myers-Briggs type personality indicators, and Costa and McCrae 1992a, b, c model
i.e., big five personality traits. The present research considers the big five personality traits
model of Costa and McCrae 1992a, b, ¢ as it is enormously recognized and acknowledged
model of personality (Mayfield et al. 2008; Costa and McCrae 1992a). The first segment
is encompassing 7 questions on socioeconomic and demographic multiple choices. The
next segment comprises of 12 questions (five-point Likert scale) related to personality
traits (Big Five personality traits) adapted from Mayfield et al. (2008) & McCrae and Costa
(2003).

The third segment has 4 questions to measure risk tolerance. Gomez-Mejia and Balkin
(1989) developed a scale for risk-tolerance. Mayfield et al. (2008) revised the scale to fit
the exact situation of personal and behavioral finance. A high rating displays a risk-averse
behaviour of an individual and a low rating signifies risk-taker behaviour of an individual.
The scales provided by Statman et al. (2006), Baker et al. (2021), Shefrin and Statman
(1985, 1994), Lin (2011a, b), Scharfstein and Stein (1990) were used to measure herding
behavior, overconfidence, and disposition effect, representativeness, anchoring at five-point
Likert scale. Appendix 1 represents measurement items list with their adoption sources.

2.8 Data collection

This study considered a survey technique to gather data from Indian stock market investors.
The study considered Indian stock market investors because India is an emerging economy
as opposed to an established economy in many ways like political situation, technology,
financial structure etc. Likewise, individual’s beliefs, perceptions, and attitudes are also
different amid them, which are shown in their investment decision (Khan et al. 2017). Fur-
thermore, it would be problematic to extrapolate the conclusion of those research (Fiinf-
geld and Wang, 2009) in Indian context due to differences in habit of spending and saving,
life style, culture, personality traits, literacy level, risk attitude, etc. Therefore, there is a
demand for a study among Indian stock market investors and this can also help financial
advisors and their clients to build portfolios based on their psychological and personality
characteristics. The authors used the convenience sampling method trailed by the snowball
sampling method as the data is gathered during the phase of Covid-19. In this research, a
well-structured questionnaire was used for getting the replies from the Indian stock mar-
ket investors. Initially, well-known brokerage houses in the cities like Delhi-NCR, Aligarh,
Dehradun, Bangalore, Kishan Ganj, Malappuram, and Murshidabad were recognised. With
the help of the managers of the trading organisation, the author compiles a list of persons
with at least investment experience of two years in the Indian stock market. Respondents
were contacted in person, by e-mail, and over the phone. They were also asked to share the
information with more people to enhance the sample size. A total of 960 people were con-
tacted, and over 915 questionnaires were sent. 880 completed questionnaires were received
in total, but 33 were rejected owing to missing information. By removing the information
dismissal fault and extreme outliers, the complete 847 replies were considered for data
analysis.

2.9 Data screening

The assembled data were first checked for outliers and missing values. The greater
statistics of missing data were revealed to be 7%, which is less than the ten percent
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Table 1 Demographic profile of

investors Variables Category Frequency Percentage
Gender Male 458 54.07
Female 389 45.93
Total 847 100
Age Under 30 175 20.66
31-40 367 43.32
41-50 193 22.65
51-60 112 13.37
Total 847 100
Education Intermediate 167 19.71
Graduate 298 35.18
Post-graduate 382 45.11
Total 847 100
Occupation Private job 244 28.80
Government job 212 25.02
Businessman 391 46.18
Total 847 100
Marital status Married 488 57.61
Unmarried 359 42.39
Total 847 100
Table 2 Harman'’s one-factor test
Component Total Extraction sums of squared loadings % of Variance Cumulative %
1 1043 36.74 36.74

threshold limit (Cohen et al. 2014; Kline 1998). To substitute missing data, “regression
imputation” was utilised, as suggested by Lynch in 2003. To recognize outliers, Cook’s
distance was considered. Thirteen responses were deleted because they surpassed the
threshold limit of one (Stevens 2012). The ultimate data set of 847 respondents (Table 1)
was then formed. According to Kline (2011), each item should have a maximum of ten
responses. The total number of items in the questionnaire is 37; hence the 847 responses
met the prior premise. Furthermore, Kline (1998) recommends the use of kurtosis and
skewness metrics to detect non-normality, with values ranging from+2 to—2. The sta-
tistics of the research were under the suggested limit. Hence, the data were ordinary.
In this research, the data for independent, moderating, and dependent variables were
gathered simultaneously; thus, there was a risk of common method bias (CMB) (Chang
et al. 2010). To observe the CMB’s existence in this research, the authors run Harman’s
one-factor test. The finding displays that one single factor can describe 36.74% variance
which is less than the threshold limit of fifty percent (see Table 2). This portrayed that
CMB was not a cause of worry for the current research.
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3 Data analysis and results

The research performed both inferential and descriptive analyses. For descriptive analy-
sis, SPSS 20.0 was used. For inferential analysis, AMOS 20.0 software was considered to
execute the structural equation modelling (SEM). As per the recommendation of Anderson
and Gerbing 1988, the authors used confirmatory factor analysis for confirming the diver-
gent and convergent validity along with model fitness of the data which is followed by
executing SEM to statistically examine the hypothesised framework. The following are the
reasons for employing structural modelling techniques:

(1) It gives a way to examine construct-indicator associations and investigate interactions
among constructs in a single model (Hair et al. 2010).

(2) Second, it is a trustworthy and potent statistical apparatus for examining complicated
models (Arwab et al. 2022; Hair et al. 2010).

3.1 Sample profile

It has been observed from Table 1 that male respondents are in majority with 54.07% and
the females are 45.93%. The 43.32% respondents were from the age bar of 31-40 years;
22.65% are from 41-50 years and followed by 20.66% and 13.37% from the group of under
30 and 51-60 respectively. The majority of the 45.11% respondents are post-graduate and
followed by graduate, 35.18; intermediate, 19.71. The majority of the 46.15% respondents
are businessmen and followed by private job, 28.80; government job, 25.02. Moreover,
57.61% respondents are married and 42.39% are unmarried.

3.2 Confirmatory factor analysis (CFA), validity and reliability

Authors considered CFA to check items’ reliability and validity and to find out the good-
ness of fit statistics, the extremely general measures of model fit were taken into account,
namely: comparative fit index (CFI), normative fit index (NFI), the goodness of fit index
(GFI), root mean square of approximation (RMSEA), incremental fit index (IFI), and
Tucker-Lewis index (TLI) method. The outcome of CFA displays a satisfactory model
fit by considering following indices: x2=CMIN/df=1.57, CFI=0.95, RMSEA =0.04,
TLI=0.91, GFI=0.92, IFI=0.93 (See Table 4). The estimated reliability of each con-
struct was inspected considering composite reliability (CR) and Cronbach’s alpha (limit
0.6) (Bagozzi et al. 1998) and (limit 0.7) (Hair et al. 2010), respectively. Table 3 displays
the reliability of all the constructs and their dimensions. To check the constructs valid-
ity, convergent and discriminant validity are taken into account. Average variance was
extracted (AVE) (limit 0.5) (Hair et al. 2010) for convergent validity, and Pearson’s cor-
relation matrix was run (limit 0.8) for discriminant validity (Brown 2015). The findings
displayed in Tables 3 and 5 stated that the constructs were satisfied both discriminately and
convergently. Furthermore, for each construct, the square root of AVE was greater than its
correlation (Chin et al. 1997) (Table 5).
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Table 3 CFA loadings, Cronbach’s alpha, CR, and AVE

Items Factor loadings Cronbach’s a Composite Average variance
reliability extracted (AVE)

Extraversion (EX) 0.76 0.84 0.54
EX 1 0.86

EX?2 0.79

EX3 0.81

EX 4 0.80

Neuroticism (NE) 0.84 0.80 0.60
NE 1 0.78

NE 2 0.76

NE 3 0.77

NE 4 0.81

NE 5 0.75

Conscientiousness (CO) 0.80 0.82 0.51
CO1 0.83

CO2 0.77

Cco3 0.79

Risk-tolerance (RT) 0.78 0.81 0.53
RT 1 0.78

RT2 0.80

RT 3 0.76

RT 4 0.78

Overconfidence (OC) 0.79 0.85 0.56
OC1 0.77

0OC2 0.73

0oC3 0.79

OC4 0.82

Herding (HE) 0.80 0.87 0.61
HE 1 0.83

HE 2 0.79

HE 3 0.77

HE 4 0.82

Disposition Effect (DE) 0.78 0.89 0.59
DE 1 0.79

DE 2 0.82

DE 3 0.77

DE 4 0.80

DE 5 0.78

Anchoring (AN) 0.77 0.86 0.57
AN 1 0.79

AN 2 0.75

AN 3 0.81

AN 4 0.78

Representativeness (RE) 0.74 0.83 0.54
RE 1 0.80

RE 2 0.77
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Table 3 (continued)

Items Factor loadings Cronbach’s o Composite Average variance
reliability extracted (AVE)

RE 3 0.79

Table 4 CFA model fit indices

Model CMIN/df GFI CFI TLI IFI RMSEA
1 1.57 0.92 0.95 0.91 0.93 0.04
RV* 14 >0.90 >0.90 >0.90 >0.90 >0.05
Wheaton et al. (1977)  Shevlin and Hu and Hu and Bagozzi and MacCal-
Miles Bentler Bentler Yi (1988) lum et al.
(1998) (1999) (1999) (1996)

*Recommended Value

Table 5 Correlation

Variable Mean St.D CO EX NE oC DE HE RE AN RT
coO 4.07 047 0.71

EX 4.02 041 0.16%* 0,73

NE 4.11 038 —0.100 -0.21 0.77

oC 4.13 049 0.21% 0.13*  —-0.26 0.74

DE 4.07 047 -0.51 0.17* 0.24% 0.28%*% 0.76

HE 4.17 036 -0.13 0.07* 0.21%* 0.33 0.31%% (.78

RE 4.04 032 0.14%% 0.22%% 0.14* 0.25% 0.23*% 0.16*%* 0.73

AN 4.08 035 0.15% 0.24% 0.19*% 0.33*%% 0.37* 0.20% 0.38*% 0.75

RT 4.03 044 0.41* —0.37*  0.11* 0.25% 0.16% 0.25% 0.27* 0.23** 0.72

For divergent validity, the square root of AVE is shown in bold
**Correlations are significant at .01 level of significance, i.e., **p <0.01

3.3 Hypothesis testing

3.3.1 Structural equation modelling (SEM)

SEM has been run to inspect the association among exogenous and endogenous variables.
The finding of the research displays that extraversion trait has significant and positive influ-
ence on overconfidence bias (f-value=0.22), herding behaviour (f-value=0.35), disposi-

tion effect (f-value =0.17), representativeness (p-value =0.15),

anchoring (B-value=0.29).

Hence, confirm H2a, H2b, H2c, H2d, H2e respectively. It has also been observed that con-
scientiousness significantly influences overconfidence bias (B-value=0.34), disposition
effect (B-value=0.29), and representativeness (f-value=0.21). hence confirm hypotheses
Hla, Hlc, and H2d respectively. The finding of the study stated that neuroticism signifi-

cantly influence herding behaviour (f-value=0.41), disposition

effect (B-value=0.33), and

anchoring (p-value=0.36). Hence, confirm hypotheses H3b, H3c, and H3e respectively.
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Furthermore, the result also stated that risk-tolerance displays a significant influence on
disposition effect (B-value=0.17), representativeness (p-value=-0.23) and anchoring
(B-value=0.27). Hence, confirm hypothesis H4c, H4d, and H4e respectively.

3.3.2 Moderation analysis

In this research, H5 was assumed to inspect the interaction influence of risk-tolerance
on the association amid personality traits (i.e., conscientiousness, extraversion, and neu-
roticism) and behavior biases (i.e., overconfidence, herding, disposition effect, representa-
tiveness, and anchoring bias). As per the suggestion of (Hayes 2017), the research used
model 1 in PROCESS macro v3.0 for SPSS, using bootstrapping effect at 5000 to check
the moderation effects. The findings are shown in Table 6, which suggests that risk toler-
ance behavior moderates the association between conscientiousness, overconfidence, and
representativeness with a coefficient value of —0.19 and —0.13 respectively. Hence, con-
firm hypotheses H5.1a and H54.1d. It has been also observed that risk tolerance behavior
moderates the relationship among extraversion, disposition effects and representativeness
behaviour with a coefficient value of -0.29 and -0.31 respectively. Hence, confirm hypothe-
ses H5.2¢ and H5.1d. Furthermore, the results also reveal that risk tolerance behavior mod-
erates the relationship between neuroticism, herding, anchoring behavior with a -value of
0.26 and 0.15 respectively. Hence, confirm hypotheses H5.2b and H5.2e.

4 Discussion and conclusion

The present study tries to investigate how personality factors affect behavioural biases
while taking investment. Moreover, the research also inspects the moderation effect of risk
tolerance among the association amid personality and behavior biases. According to the
model, personality traits are the source of behavioural biases exhibited in investors’ invest-
ment patterns. The discussion and conclusion of the study is split into five subsets. The
following five subsets discuss the impact of personality traits, risk-tolerance, and the mod-
eration effect of risk-tolerance on overconfidence, herding behaviour, disposition effect,
representativeness, and anchoring bias.

Table 6 Standardised regression weights

Variables Overconfidence  Herding Disposition Representative-  Anchoring
ness

p-value t-value f-value t-value f-value t-value f-value t-value f-value t-value

coO 0.34%* 3.04 -027 -193  0.29* 1.97 0.21* 259 0.25 1.63
EX 0.22% 292 0.35% 227 0.17* 2.63 0.15% 237 0.29%  2.03
NE 0.25 1.67 0.41% 294 0.33% 2.89 0.28 1.37 036*  2.87
RT 0.21 133 =015 -1.19 0.17*% 227 -=023* =277 027 284

CO*RT  -0.19% -2.17  0.09 083 -0.09 -0.64 -0.13* -242 025 1.44
EX*RT 0.13 142 -0.08 -157 -0.29* -2.04 -031* -239 0.23 1.41
NE*RT -0.07 -115 026* 279 -0.14 133 -0.11 -1.68  0.15%  2.53

Significant at 0.05 level of significance, i.e., *p <0.05
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4.1 Conscientiousness trait

The findings of the research demonstrate a significant impact of conscientiousness on
investor’s overconfidence biases which suggests that optimistic, social and strong-willed
investors are self-confident and rely on their own abilities. They avoid recent informa-
tion of market and retain past biased beliefs (Pompian 2006a, b). Hence, they follow the
prospect theory approach. This evidence is similar with the findings of Durand et al.
(2013b). The study also reveals that conscientiousness positively and significantly influ-
ences investor’s disposition effect which suggests that investors with conscientiousness
traits are strong-willed, organized and trust on their own abilities while investing. As
a result, investors avoid recent market info and gather risky stock in their portfolio by
keeping losing and selling winning stock. Furthermore, the result also suggests that con-
scientiousness traits significantly influence representativeness which means that inves-
tors with conscientious traits believe in their ability. Therefore, they predict the prob-
ability of occurring an event and this leads to display representativeness bias. The result
is similar with the finding of Baker et al. 2021.

4.2 Extroversion trait

The study displays that the extroversion traits significantly influence overconfidence
behaviour of investors which suggests that investors with extrovert traits will continue
to hold loss assets because investors believe that there will be an increase on those
loss assets, as they are more optimistic about their investment decision. Hence, more
inclined toward overconfidence bias (Ahmad 2020). The results support the findings of
Van de Venter and Michayluk 2008. In addition, the results also show that extraversion
has a significant impact in determining herding behaviour which suggests that outgoing
and sociable investors follow the suggestion of others as they enjoy exchanging ideas
with others, and they value other people’s advice which explains extrovert investors are
highly confident about peer suggestions. The results support the finding of Kumar et al.
(2021). The results suggest that extraversion was found to be significantly positively
related to the disposition effect which exposes those investors who are talkative, opti-
mistic, and social and want to demonstrate that they have gained a favourable profit
and have employed lucrative techniques by thoroughly analysing the market. Hence,
they retain their losses and realize early profits which lead to display disposition effect
(Durand et al. 2013a). Further, the results also stated that extroversion trait significantly
influences representativeness which suggests that investors with this trait are more self-
confident and believe in their capabilities and judge the likelihood of a particular invest-
ment outcome. This behaviour display representativeness bias. Furthermore, the results
also stated that extroversion traits significantly influence anchoring bias which suggests
that extrovert investors are very active and acquire complete knowledge about the mar-
ket. Hence, they follow the past performance or rely on the past performance which
leads to display anchoring bias.

4.3 Neuroticism

The findings of the study reveal that between herding and disposition, herding behavior
is significantly influenced by neuroticism. The findings show that anxiety, tenseness,
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and investor’s negative emotions reduce individual self-confidence regarding their
capabilities and value others advice over their own. Hence, display herding behaviour
which supports the finding of Ahmad 2020. The findings also explain that neuroticism
is significantly linked to the disposition effect which explains that anxious and nervous
investors prefer to make a quick profit while keeping losing assets for a longer period.
Hence, they display disposition behaviour. This evidence is supporting the results of
Goyal (2017). Moreover, the findings of the study also stated that neuroticism trait sig-
nificantly influences anchoring bias which suggests that investors who are tense, impul-
sive, and shy follow past trends. Hence, they display anchoring bias.

4.4 Risk-tolerance

The findings explain that risk-tolerance behavior influences the disposition effect which
recommends that investors who avoid risk appreciate small returns to evade the risk of
loss in expectation of abnormal profits. While doing this, investors are likely to hold the
deprived stock to evade the loss, after increasing the risk in their portfolio (Statman 2011).
The result of the study stated that risk-tolerance behaviour significantly influences repre-
sentativeness and anchoring bias which suggests that risk-averse investors have low self-
confidence and unable to analyse the market. Hence, this leads them to follow past trends
and they do not judge the likelihood of an event or outcome.

4.5 Moderation effect of risk-tolerance

The findings show that risk-tolerance behaviour significantly moderates the relationship
amid conscientiousness and overconfidence which recommends risk-averse investors with
high degree of conscientiousness analytically consider investment options that decline
investment riskiness. Investors reduce overconfident behavior and confirm decisions that
decline the investment riskiness. Moreover, the finding also exhibits that risk-tolerance
behaviour has a negative and significant interaction influence on the association amid rep-
resentativeness and conscientiousness which suggests that risk-averse investors reduce
their tendency to display representativeness as their conscientiousness level increases. The
results show that investors who are organized, efficient and determined investigated mar-
ket information thoroughly and believe that market is uncertain. Hence, this leads them to
reduce representativeness bias.

The findings also exhibit that risk-tolerance behaviour has a negative and significant
interaction influence on the association amid disposition effect and extraversion. The result
proposes that risk-averse investors reduce their propensity to display disposition effect as
their extroversion level increases. The results show that investors with high socialism, self-
confidence, and optimism carefully investigated new information of the market and are
less willing to enhance the investment risk by selling gaining and holding deprived invest-
ments. Moreover, the finding also exhibits that risk-tolerance behaviour has a negative and
significant interaction effect on the association amid representativeness and extraversion
which suggests that risk-averse investors reduce their tendency to display representative-
ness as their extroversion level increases. The results show that high degree of extrovert in
risk-averse tolerance among investors with extrovert trait investigated market information
thoroughly and believe that market is uncertain. Hence, this leads them to diminish repre-
sentativeness bias.
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The findings of the research exhibit that risk-tolerance behaviour significantly moder-
ates the association amid neuroticism and herding behaviour. The results elucidate that
high level of negative emotions in risk-averse investors is highly inclined to display herding
behavior. In simple words, risk-averse investors with insecurity, anxiety, and moodiness
are investors who have low confidence in their abilities and are highly inclined to follow
the suggestions of others (Baker et al. 2021). Moreover, the findings also exhibit that risk-
tolerance behaviour has a negative and significant interaction effect on the association amid
anchoring bias and neuroticism which suggest that risk-averse investors enhance their pro-
pensity to display anchoring bias as their negative emotions increase. Risk-averse inves-
tors with insecurity, anxiety, and moodiness are investors who have low confidence in their
abilities and are highly inclined to follow past performance.

5 Implications of the study
5.1 Theoretical implications

The results of current research brought out vital practical as well as theoretical suggestions
for the individuals of various sections of society. This research contributes to the growing
literature of behaviour finance related to investor’s personality traits and financial behavior
in Indian context, which is a developing country and where very few researches exist. The
research findings confirmed that the anticipated “investment model” to examine the strat-
egy and essence of individual’s personality trait is suitable in our study environment. This
research also contributes to prospect theory, as it elucidates how behaviour biases are asso-
ciated with investors’ personality traits and risk-tolerance behavior during investment deci-
sion-making process. Moreover, the study also lends significance to the existing knowledge
of financial studies concerning investor’s financial behaviour, by showing the influence of
personality traits and risk-tolerance on behaviour biases as well as the moderation effects of
risk-tolerance in the association between individual personality traits and behaviour biases
while taking investment decision. This contributes a reference for future research in devel-
oped countries concerning the socio-psychological dimensions of individual investors.

5.2 Managerial implications

The research proposes some suggestions to financial or investment advisors for designing
better investment portfolios. Firstly, the relationship between conscientious investors and
biases are significant which suggests that investors are wary and not likely to be affected
by others, they still may depend on stock’s prior performance and display biases represena-
tiveness. Hence, financial advisors should educate them so that they can analyse the market
information and reduce representativeness bias. We also advise investors with more con-
scientiousness traits should establish a lock-gain point and stop-loss point because these
types of individuals seem stubborn while investing, hence, they should consult experts to
prevent generating disposition effect. The study also delivers suggestion to financial advi-
sors that they should recommend such investors to concentrate on the long-term. Else, they
are more prone to let overconfidence leads to extreme trading and huge transaction costs,
which decrease returns. On the basis of moderation results, authors suggest investors to
push-up their risk-tolerance level which helps investors (i.e., conscientious and extrovert
investors) to reduce the effect of biases.
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Second, understand the link amid investors with extroverted traits and behavioral
biases. The results suggest that extrovert investors usually take decisions by consid-
ering past performance of stock and the advice of their peer group. In this situation,
investment advisor can educate their customer by delivering investment knowledge that
can assist them in minimizing the influence of these biases and enhancing their finan-
cial well-being. For instance, investors often consider the heuristic bias of using prior
performance as a reference to future performance. The issue with this heuristic is that
past great winners could turn out to be future big losers. This heuristic might work in
extreme short time period, but beyond this horizon, forecasting ability is inconsistent.

Third, the link between investors with neuroticism and behavioural biases tries to
understand why investors depend on past performance and have a tendency to hold on
to their losing equities while selling their winning stocks too quickly. We propose that
investors with a higher neuroticism trait set a “stop-loss” and a “lock-gain” point to
avoid losses caused by the herding bias and disposition effect. The study also provides
suggestions to wealth managers and financial advisors that they should educate their cli-
ents with neuroticism traits consider stop-loss orders to minimize extreme losses while
taking benefit of “tax-loss harvesting”, which is the technique of selling a loss-making
stock. By using this technique, investors can counterbalance taxes on both income and
gain. Investors could therefore exchange the sold stock with an identical one, preserving
the ideal investment allocation and expected returns (Baker et al. 2021).

Lastly, the significant link between risk-tolerance and investors behavior suggests that
financial advisor could ask for an individual’s exact priority and construct a portfolio
based on their risk-tolerance and establish planned retention programs, thus developing
a “behavioral portfolio” as per the personality trait and risk tolerance of their custom-
ers, so that the outcome from their investment matches their investment confidence. The
investment advisor should provide information more efficiently so that investor’s port-
folios could be amassed into a well-diversified investment and give swapping options as
per their risk-tolerance behavior.

Like any research, the current study also has some limitations. The study consid-
ered the Big-five personality traits model (conscientiousness extraversion, and neuroti-
cism) and five behavioral variables i.e., overconfidence, herding, disposition effect, rep-
resentativeness, and anchoring. Further study can be conducted by considering some
other cognitive variables (i.e., home bias, hindsight bias, mental accounting, emotional
bias, etc.) and other personality traits models (i.e., Durand et al. 2013a, b). Individuals
personality can be measured considering numerous models such as “internal/external
personality” proposed by Rotter (1966); investor types (i.e., “BB & K model” proposed
by “Bailard et al. 1986” and “Myers-Briggs Type Indicator (MBTI)” by “Myers and
McCaulley 1985”. Secondly, the current research avoids considering real-time invest-
ment information like Durand et al. (2008) do, to capture individual behavior. Future
researchers can follow Patterson and Diagler (2014) for experimental methodology.
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