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Abstract: Using a unique sample constructed by 600 investors’ responses to a structured questionnaire,
we investigate the impact of behavioral biases on the investors’ investment decision making in the
Pakistani equity market, as well as the roles that market anomalies and financial literacy play
in the decision making process. We first document the empirical evidence to support that the
behavioral biases and market anomalies are closely associated and that these two factors significantly
influence the investors’ investment decision making. The additional analyses confirm the mediating
roles of certain market anomalies in the association between the investors’ behavioral biases and
their investment decision making. Furthermore, empirical evidence reveals that financial literacy
moderates the association between behavioral biases and market anomalies, and eventually influences
the investors’ investment decision making. Overall, although the results are inconclusive for the
relationships between certain variables, our results highlight the importance of financial literacy in
terms of optimal investment decision making of individuals and the stability of the overall stock
market.

Keywords: behavioral biases; financial literacy; stock market anomalies; investment decision

JEL Classification: G2; G14; G15

1. Introduction

In various circumstances, investors display irrational behaviors due to different sit-
uations, feelings, emotions, and perceptions. They may include the wrong judgments in
their investments and perceive them as the perfect rational choices in the stock market
(Babajide and Adetiloye 2012). Some emotions and sentiments of the investors are caused
by the disposition effect or other psychological reasons, and, in turn, the psychological
factors can significantly influence their investment decisions (Summers and Duxbury 2012;
Ahmad et al. 2017b; Barberis and Thaler 2003). In addition, most of the investors use vari-
ous kinds of tools, techniques, and models, such as CAPM, capital budgeting techniques,
arbitrage, etc., to process the available information and to make investment decisions, while
these models ignore the investor’s emotions, feelings, and conflicts during the investment
decisions (Sanfey et al. 2003).

Some factors have little impact on investors’ behaviors, whereas some others may
have a major influence on investors’ behaviors (Iqbal et al. 2014). These factors heavily
contribute to the irrational behaviors of investors when the investments from investors
are based on personal experience and characteristics (Kudryavtsev et al. 2013). Some
behavioral biases, such as herd bias, anchoring, mental accounting, and overconfidence
bias, have a significant impact on the investors’ investment decision making (Ullah 2019).
For example, overconfidence bias most likely occurs in active investors, while passive
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investors follow herding in financial markets (Abdin et al. 2018). As the financial market
consists of investors, the aggregate behavior of the investors in the market represents the
behavior of the overall financial market. If a large number of investors in the market
have biases in their investment decision making, certain market anomalies may occur.
Stock market anomalies are usually linked with the specific kinds of financial securities,
causing the securities to overperform or underperform (Giles et al. 2014; Thaler 2005).
These anomalies explain the events (e.g., certain stock price movements) that cannot be
explained by the efficient market hypothesis (Silver 2011).

The occurrence of stock market anomalies, in turn, can influence the investors’ behav-
iors and overall stock market performance (Barber and Odean 2008; Brealey et al. 2012;
Daniel et al. 1998). Specifically, three types of anomalies, such as the fundamental, technical,
and calendar anomalies, have been well known to exist in the stock market for a long
time (Lam et al. 2008). Many investors have a lack of the essential technical skills and
knowledge regarding the stock market (Frydman and Rangel 2014). These investors always
follow other investors or brokers to make their investment decisions, which occur due to
information generalizations and the failure of investors to conduct extra trading (Shefrin
2002). Thus, it is important to construct the most effective financial advisory services and
policies for a strong and secure financial system.

Most developed countries, such as the United States of America, have more sophisti-
cated financial markets. In contrast, countries in emerging markets, such as Pakistan, have
experienced fast economic growth but have less sophisticated financial markets. As most
of the extant literature focuses on examining the investment decision making in developed
countries, examining the investment decision making in an emerging market can help us
better understand the behaviors of the investors and the financial market. Specifically, the
Pakistan Stock Exchange has faced many ups and downs in recent times. Many investors
blame this scenario on behavioral factors and the manipulation of large investors in the
market. These factors have been created by prominent investors who are biased regarding
investment decisions (Hayat and Anwar 2016). Numerous studies have formed a direct
relationship between behavioral biases and decisions of investment amongst individual
investors. Investors may follow the other investors’ portfolios for investment decision
making and ignore their own perception because of greediness or anxiety of loss (Landberg
2003). In certain scenarios, investors may overestimate their calculations and think that
their perceptions are accurate and ignore the suggestions of other investors (Dar et al. 2021;
Larrick et al. 2007). It is also worth noting that studies show that financial knowledge has
an important impression in minimizing the unreasonable conduct of behavioral biases in
investment decisions (Hsiao and Tsai 2018; Al-Tamimi and Kalli 2009).

As Pakistan is a developing country, the individual investors in the country may
not receive sufficient financial education. Thus, the majorities of individual investors in
Pakistan do not know or fully understand the concept of rationality, and this scenario can
highly influence their investment decisions (Akbar et al. 2016). They are behaviorally biased,
causing them to be less risk averse in certain scenarios while more risk averse in others
(Kim and Nofsinger 2008). Most studies have been implemented to examine the direct
impact of behavioral biases on individual and institutional investors’ investment decisions
(Hayat and Anwar 2016). Few studies have been conducted in Pakistan to explore the
multimediation mechanism between behavioral biases and the investment decision making.
Thus, one primary purpose of the study is to address this gap, with a focus to inspect
the multimediation mechanism that further explains the relationship between behavioral
biases and investment decisions. By inspecting the alternative mediation mechanisms,
we can gain a better understanding of the decision making process (Abdin et al. 2018),
potentially address some problems in the analytic process that are identified by the extant
literature (Peloza 2009), and clarify the nature of the relationship between behavioral
biases and investment decisions. According to our best knowledge, Abdin et al. (2018)
is the only study that uses the multimediation mechanism between prospect factors and
investment performance, but no other studies have been conducted to check the role of
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financial literacy along with the multimediation mechanism between behavioral biases and
investment decisions.

This study inspects the role of behavioral biases in investors’ investment decision mak-
ing. For this purpose, we developed and distributed a questionnaire amongst the investors
in the stock market in 2021. Thereafter, we collected the responses to the questionnaire from
various respondents and used the data to conduct the analysis for the associations between
behavioral biases, anomalies, financial literacy, and investment decisions. Specifically, this
study is characterized by examining the mediating role of three modules of stock market
anomalies (fundamental, technical, and calendar anomalies) between behavioral biases and
investment decisions, especially the behavioral biases that integrate in their speculation
choices escorting to illogical investment. Moreover, the study investigates the moderating
role of financial literacy between the biases and the stock market anomalies.

The current analysis contributes to accessible writings by the accumulation of novel
suggestions from an emergent economy such as that of Pakistan. Few research studies
have been conducted on the perspective of behavioral finance in Pakistan. The study
contributes to the existing literature in different ways, for instance, how behavioral biases
affect investors’ investment decision making, how stock market anomalies mediate the
association between behavioral biases and investors’ investment decision making, how
financial literateness moderates the association between investors’ behavioral biases and
market anomalies, and the joint effects amongst all three factors on the investors’ overall
investment decision making. Furthermore, this study contributes to the literature by
establishing an integrated model to identify the mediated and moderated relationship
between biases of behavioral finance and decisions of investment. Moreover, the study
has some important practical implications. As the evidence from the study highlights
the importance of financial literacy in terms of optimal investment decision making of
individuals and the stability of the overall stock market, all the relevant parties, including
policymakers, financial advisers, or even individual investors, should pay special attention
to financial literacy. For example, policymakers need to think about how to appropriately
develop policy to improve financial literacy among market participants and to build a
strong and secure financial system; financial advisers should provide proper financial
education when working with clients; investors, particularly the individual investors,
should pay attention to seeking proper financial training to mitigate behavioral biases in
their personal investment.

The remainder of the paper is organized as follows: Section 2 discusses the existing
literature and develops hypotheses; Section 3 presents the sample construction and research
design; Section 4 reports the main empirical results; Section 5 provides a further discussion
on the empirical results; Section 6 concludes the paper.

2. Literature Review

Standard finance makes judgements within a defined set of outcomes, knowing all the
possible consequences and alternatives for an optimum solution to wealth maximization.
The individual behavior in practice differs from theory and classical financial models
(Raiffa 1968; Kahneman and Tversky 1979). People tend to forget the general principles
in investment theory and follow the intuitions and others, which contradicts rational
theory (De Bondt 1998). In such a situation, the efficient market hypothesis and rational
behavior theory become incapable of predicting the market. The efficient market ideas and
investment rationality conflict with behavioral biases and investors’ psychology.

Prospect theory is an assessment or review of expected utility theory that provides
an eloquent representation of hesitation, and the value function evaluates only a single
outcome (Kahneman and Tversky 1979). The multiple outcomes in individual decision
making interpret the value functions through prospect factors, explaining that individuals
demonstrate different behavior in different situations. This happens due to the uncertain
and unreliable predictions that delay the investment decisions of investors. Investors
develop more risk to circumvent the shortfalls, but the same investor takes less risk when
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confronted with a slight increase in turnover and profits regarding future prospects. This al-
tered risk behavior is the fundamental part of prospect theory. Investors present themselves
with the possibility to upsurge or decline in shortfalls and the likelihood of declining the
deficits (Zunino et al. 2008). Moreover, investors divide their portfolios into various mental
accounts, which are commonly referred to as mental buckets. There might be downside
mental account protection due to fear of poverty or upside mental account protection for
the chance of richness. Investors might behave as risk averse in downside mental account
protection and risk seekers in upside mental account protection.

The adaptive expectation theory (Tinbergen 1939), bounded rational theory (Simon
1955), regret theory (Loomes and Sugden 1982), and prospect theory (Kahneman and
Tversky 1979) collectively explain the role of heterogeneity in investors’ preferences and
decisions. However, prospect theory is more appropriate when dealing with behavioral
biases, anomalies, and investment in the stock market (Barberis 2013; Barberis et al. 2001;
Shiller 1999). They formulate their decisions based on bounded rationality, as described
by the decision theory (Barberis and Thaler 2003). The decision theory has incorrect
assumptions because an investor’s judgements are not clearly defined in relation to a
problem, but it is due to limited knowledge about possible outcomes. The cognitive and
emotional factors influence the investor risk perception while making investment choices.
They use those factors in their judgement process for various investment instruments, such
as overconfidence, loss aversion, herding, and disposition effect. Moreover, the heuristic
biases directly explain the investment decisions in Pakistan (Mumtaz et al. 2018; Malik
et al. 2022; Farooq and Sajid 2015). However, heuristic biases have markedly decreased the
investment decisions of Pakistani investors due to perceived market efficiency (Shah et al.
2018).

The aggregate effects of emotional and cognitive biases in the investors’ investment
decision making lead to the stock market anomalies (Thanki et al. 2022), whereas stock mar-
ket anomalies, in turn, affect the performance of the stock market and decision making of
individual investors. These anomalies are usually associated with certain kinds of securities,
causing them to under- or over perform (Thaler 2005). Such anomalies describe the events
or movements of stock price that are not defined by the efficient market hypothesis (Silver
2011). Three types of anomalies existing in the inefficient markets are fundamental anoma-
lies, calendar anomalies, and technical anomalies. Fundamental anomalies are associated
with elements of fundamental analysis (Thushara and Perera 2013). Technical anomalies
are related to technical analysis, which predicts the expected stock returns based on stock
prices movement and trading volume (Mizrach and Weerts 2009; Bako and Sechel 2013).
This refers particularly to price patterns and volume spikes (Turner 2017) and predictive
charts (Achelis 2001). Investors attempt to make logical conjectures to navigate between
stock prices and signals due to asymptotic behavior of stock prices (Brown and Jennings
1989). Finally, the stock prices are different at different times in calendar anomalies, which
is the seasonal variation in stock prices (Thushara and Perera 2013; Thaler 2005). These
stock market anomalies occur due to irrational investor behavior and play a critical role
in measuring the investment decisions of Pakistani investors (Abdin et al. 2017). All three
classes of anomalies apply under prospect theory, which helps to understand the market
conditions under which individual investors behave.

2.1. Behavioral Biases and Stock Market Anomalies
2.1.1. Overconfidence and Fundamental Anomalies

Overconfidence is the risk propensity and thinking behavior of investors to be superior
and better as compared to others (De Bondt et al. 2013). They undervalue the observations
and predictions of other investors but overvalue their own skills (Forbes et al. 2016).
Overconfident investors overestimate their own abilities as they ponder performing well as
compared to others but in fact are not (Lin 2012). These investors misprice the securities
and overrate their observations due to overconfidence bias (Elizabeth et al. 2020; Parikh
2009). Overconfident investors invest in value stocks to gain profit and avoid future loss,
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thus indicating the value effect of fundamental anomalies (Kudryavtsev et al. 2013; Abdin
et al. 2017). Overconfidence is the most prominent bias that adversely affects the investment
decisions of individual investors and makes the market inefficient (Waweru et al. 2008).
It is most influential factor of change in stock prices and trading volume. The changes in
the preferences show that changes in the price of stocks affect the perception of investors
(Doyle et al. 2021).

H1a: Degree of overconfidence bias has a significant positive affiliation with fundamental anomalies.

2.1.2. Overconfidence and Technical Anomalies

The most organized psychological attribute or bias in behavioral finance is overconfi-
dence (Baker et al. 2017). It is the self-attribution that addresses the earnings announcement
anomaly in the stock market (Chou et al. 2021). Technical anomalies are the bullish and
bearish trend in respect of stock prices and trading volume. Overconfident investors have
astonishing behavior towards the stock market in the creation of bullish market trends
and high trading volume (Ahmad et al. 2017a). Trading volume is expectedly high due
to overconfidence and the depth of market increases and decreases due to overconfident
traders’ expected utility. The overconfident behavior of investors affects the volatility and
price quality of stocks (Kinoshita et al. 2012). They make their decisions on the basis of
available information about the market and the previous performance of stocks (Mitroi and
Stancu 2014). A decrease in stock prices from the support level (technical analysis) creates
a fear of loss in the market, which induces investors to sell their stock in equilibrium. In
this case, the investment decisions of the investors completely rely on technical analysis,
which is the key reason for creation of technical anomalies in the stock market (Kamoto
2014). On the other hand, the perception about the decline in stock’s worth lowers the
substance level (technical analysis), and any additional forfeiture would encourage the
investors to trade the security at equilibrium. They seriously depend upon the technical
anomalies under such situations, which outline the technical anomalies in the securities
market (Chen et al. 2020). Different technical analyses are used to predict the future price
of stock on the basis of historical stock prices by overconfident investors for making their
investment decision (Hoffmann and Shefrin 2014; Mizrach and Weerts 2009). The historical
price pattern deviates the investors from the efficient market hypothesis and generates
technical anomalies in the Pakistani market (Abdin et al. 2018).

H1b: Degree of overconfidence bias has a significant positive affiliation with technical anomalies.

2.1.3. Overconfidence and Calendar Anomalies

Overconfident investors overestimate their own abilities and personal knowledge
against the information that is publicly available (Musciotto et al. 2018). They believe
that they possess more knowledge, self-achievement, superior abilities, and experience
regarding the stock market, which makes them more overconfident investors (Mitroi and
Stancu 2014; Pompian 2011). Calendar anomalies are in different categories, such as day
anomaly, moon anomaly, and holiday anomaly (Barak 2008). The poorly performed stocks
in December are more probably retrieved in January, which is the driving force for discrete
investors to trade in those stocks and receive tax benefits (Branch and Chang 1990). Most
overconfident investors prefer to sell their stock at the end of the year to reap tax benefits.
This suggests that they are overconfident in terms of calendar anomalies (Lee et al. 2013).
Ahn et al. (2014) investigated that overconfident investors seem very active during the year
end and weekend, which creates the calendar anomalies in the stock market.

H1c: Degree of overconfidence bias has a significant positive affiliation with calendar anomalies.

2.1.4. Disposition Effect and Fundamental Anomalies

Disposition effect narrates the inclination or propensity of investors to sell the winning
stocks immediately with the increase in stock prices and hold the stocks that have dropped
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in value (Singh 2016). This happens due to loss aversion behavior in connection with
loss and a rapid increase in wealth transformation (Niehaus and Shrider 2014; Pompian
2011). Disposition effects seem to occur more in male investors rather than female investors.
These are emotions that cause the occurrence of disposition effect, causing the investors to
trade stocks without regret after knowing the monetary turnover on them (Summers and
Duxbury 2012). Prospect theory derives the disposition effect in connection with intrinsic
value and equilibrium price of stocks (Hasler and Lusardi 2019). It all depends upon news
in stocks that divert the investment decisions of investors (Pelster and Hofmann 2018). A
news announcement creates a fundamental anomaly in the stock market because stock
prices go up or down accordingly with the announcement (Ahmed and Doukas 2021).

H2a: Degree of disposition effect has a significant positive affiliation with fundamental anomalies.

2.1.5. Disposition Effect and Technical Anomalies

Regarding the phenomenon to avoid loss, retail investors sell or quit winning stock
speedily and keep loser stocks for an extended period in disposition effect (Taffler et al.
2017). Shefrin and Statman (1985) revealed that the investors who kept their losing invest-
ment for a long time and sell winning stock too early may cause disposition for different
asset classes. This kind of forecasting about stock returns is grounded in preceding risk
and uncertainty (Azzopardi 2010). Investors make financial decisions with some prospects
in mind (Thaler 2005). Investors use technical analysis to predict future stock prices with
the help of past stock prices (Konstantinidis et al. 2012). This entire phenomenon about
disposition effect and technical analysis is based upon prospect theory (Grinblatt and Han
2005). This theory suggests that the investor cannot act rationally all the time (Kumar and
Goyal 2015). Since investors in disposition effect do not involve reasonable conclusions
while handling each element of an investment discretely (Bekiros et al. 2017), they might
depend upon technical analysis to make investment decisions that generate the technical
anomalies in stock market.

H2b: Degree of disposition bias has a significant positive affiliation with technical anomalies.

2.1.6. Disposition Effect and Calendar Anomalies

Investors consider the gains and losses before making any investment decision. The
prospect-theory-based disposition effect identifies that every single investor frames their
prospects in accordance with the value function relative to a reference point (Thaler 2005;
Kahneman and Tversky 1979). Investors evaluate the gains and losses separately and treat
the assets accordingly (Lewis 2017). It is observed that losses have a very strong emotional
effect on investors (Azzopardi 2010). The loss aversion theory explained that individual
investors are more concerned with losses and gains. However, rational investors do this
oppositely for tax benefits (Singh 2016). Investors minimize the taxes at the end of the year
and less disposition effect is observed at the end of the year (Taffler et al. 2017). They are
reluctant to incur any loss but choose to sell losing stocks in December for tax reasons and
start to invest in smaller firms’ stocks that are likely to provide huge returns in January
(Haug and Hirschey 2006). The convinced improvement in January indicates the investors
as risk averse in calendar anomalies.

H2c: Degree of disposition effect has a significant positive affiliation with calendar anomalies.

2.1.7. Herding Bias and Fundamental Anomalies

Every single investor in the stock market without any proper direction creates the
herding bias (Braha 2012). It is observed that uncertainty and fear of loss might influence
the investors in selling their stocks. They armed themselves with inferior information and
others have superior information (Shukla et al. 2020). This happens due to fear of loss and
greed (Landberg 2003). The occurrence of herding bias in the stock market is due to the
enormity of risk perception with returns of stock (Shah et al. 2017). The herding bias of the
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investor is created due to the investors’ intent to avoid or reduce the level of risk they take
(Ullah and Elahi 2015). Individuals behave irrationally during herding behavior in response
to a change in stock price. For instance, they see the large investors are selling their stocks
and start following them in selling their stocks quickly (Dodonova and Khoroshilov 2005).
It all depends upon an announcement effect in the stock market that describes the tendency
of fluctuations in stock prices to continue even after the very first declarations. Simply,
investors follow the positive and negative news announcements and react accordingly (Joo
and Durri 2017).

H3a: Degree of herding bias has a significant positive affiliation with fundamental anomalies.

2.1.8. Herding Bias and Technical Anomalies

The factors of herding behavior greatly influence the financial choice and trading
behavior of individual investors (Baddeley et al. 2010). Moreover, demographic traits
determine the risk-taking behavior and financial behavior in the stock market (Bashir et al.
2013). Investors with herding behavior concentrate to follow the directions and information
of other investors in lieu of their own (Elizabeth et al. 2020). They act irrationally and
set forth the others’ judgment with the increase in herding behavior in the stock market
(Kumar and Goyal 2015). These investors do not have an idea about how and where to
invest due to low-risk propensity, which causes them to follow the opinion or direction of
other investors (Islam 2012). Huang et al. (2016) investigated that institutional investors
have a positive strong relationship with herding behavior with respect to risk and return
since herding behavior does not always entail rational decisions and investors may rely on
technical analysis to make investment decisions, thereby creating technical anomalies in
the stock market (Pompian 2011).

H3b: Degree of herding bias has a significant positive affiliation with technical anomalies.

2.1.9. Herding Bias and Calendar Anomalies

In financial markets, herding is the inclination of the market investors to observe
the stock, ignoring their own private information (Braha 2012). They follow the choice
of majority investors instead of anticipating their personal information due to return
fluctuations (Lin 2012). The herding behavior of investors can also be influenced by
information unavailability (Ben Mabrouk 2018). It is a common likelihood in human
nature to follow, imitate, and notice the behavior of other investors during irregular market
conditions (Yu et al. 2018). Investors and managers prefer to follow others’ beliefs and
opinions that affect the investment (Filiz et al. 2018). Herding behavior is more profound
in unstable market conditions, such as misrepresentation, price bubbles, and rumors
(Mertzanis and Allam 2018). Investors are reluctant to incur any losses and choose to sell
their losing stocks in December for tax reasons and then invest in smaller firms that are
likely to provide a high return in January (Haug and Hirschey 2006). This tendency to
follow most likely occurs at diverse times of the month that create the calendar anomalies
in the stock market.

H3c: Degree of herding bias has a significant positive affiliation with calendar anomalies.

2.2. Stock Market Anomalies and Investment Decisions
2.2.1. Fundamental Anomalies and Investment Decisions

The stock price does not show the intrinsic or fundamental value in fundamental
anomalies that increase the price in the stock market (Foorthuis 2021). There are many
factors that influence stock prices (Graham et al. 2009). According to those factors, investors
follow the growing stocks in the stock market rather than overvalued stocks. This concen-
trating behavior about stocks affects the investment trading behavior of investors. Value
stocks are abandoned with the reason of risk and inaccurate investors’ decisions (Abdin
et al. 2018). This component is categorized as a fundamental anomaly that impacts the
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investment decisions. The irregularities that are linked with a stock’s value are referred
to as the fundamental anomalies (Pompian 2011). These anomalies are the reasons to
create fundamental analysis while trading the stocks. They change the stock prices, which
has a huge impact on investment behavior and investment performance (Waweru et al.
2008). Investors tend to select stocks attracting their attention whatever their fundamentals
are in Pakistan, thus influencing the investment performance (Abdin et al. 2018). As a
result, fundamental anomalies positively impact the investment performance in Pakistan
(Malik et al. 2022). However, fundamental anomalies restrained them from investments in
Pakistan due to inability in obtaining abnormal returns (Zafar and Siddiqui 2020).

H4: There is a significant positive affiliation between fundamental anomalies and individuals’
investment decisions.

2.2.2. Technical Anomalies and Investment Decisions

The affiliation between technical anomalies and efficient market hypothesis is not
consistent (Pompian 2011). The anomalies determine the trends in the stock market, which
are based on past stock prices and volume. This trend in stock prices and anomalies has a
huge influence on investors’ investment decisions (Latif et al. 2011). Therefore, technical
analysis is performed to predict the future price behavior based on previous stock prices and
trading volume in the stock market (Bako and Sechel 2013). The behavioral pattern gives
rise to technical analysis to opt for prompt investment choices. The past prices and volumes
of stock are being used to perform technical analysis to predict stock returns (Mizrach and
Weerts 2009). An investor’s investment decisions heavily rely on technical anomalies to
gain abnormal returns from the market (Taylor 2011). The technical anomalies influence the
investors to use technical analysis for ease of interpretation and to highlight future prices
for making investment decisions, affecting the investment performance (Abdin et al. 2018).
The technical anomalies increase the investment performance in Pakistan (Malik et al. 2022).
Another study in Pakistan indicates that technical analysis is useless in semi-strong and
strong forms of market efficiency because investors cannot obtain abnormal returns that
restrain them from investments (Zafar and Siddiqui 2020).

H5: There is a significant positive affiliation between technical anomalies and individuals’ invest-
ment decisions.

2.2.3. Calendar Anomalies and Investment Decisions

Calendar anomalies are comprised of the January effect or weekend effect (Taylor
2011; Singal 2014), which imitate the value of stocks (Joo and Durri 2017). It is difficult
to regulate the stock prices in these circumstances. The seasonal outcome endangers the
stock prices, which makes the market unproductive and forces the investors to cross the
market in a definite way. Investors sell losing stocks at the end of year with the goal of
avoiding taxes. This induces them to capitalize on small companies that propose advance
returns (Schultz 1985). A contradictory and weak January effect is testified to in relation to
utmost stock returns (Tonchev and Kim 2004). During the last 15 min of a day, the stock
prices and trading volumes tend to increase (Guin 2005). For instance, investors seem to be
very active at the end of the year (Abdin et al. 2018). Giovanis (2016) test the month of year
effect through the GARCH model and experience the uppermost return in December in
twenty stock markets, February effect in nine markets, January effect in seven, while April
effect in six stock markets. The same situation happens in Pakistan that stock returns are
highest at the end of the calendar year but the return lowers afterwards (Anjum 2020). The
Pakistan equity market exhibits positive returns in the last day of the week and illustrates
negative returns in the last day of the week (Alvi et al. 2021). This trend of stock prices is
due to the calendar effect that influences the investment decisions.

H6: There is a noteworthy optimistic affiliation amidst calendar anomalies and individuals’ invest-
ment decisions.
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2.3. Behavioral Biases and Investment Decisions
2.3.1. Herding Bias and Investment Decisions

Herding is the psychological element that has an impact on an investor’s decisions
(Abul 2019). It is the mutual tendency of human nature to mention, witness, and replicate
someone’s conduct in an asymmetrical disorder in stock markets (Rompotis 2018). However,
the existence of herding enforces them to act irrationally for investment decisions. They
desire to follow the other investors with certainty and for accurate speculation. Herd
behavior designates how a cluster of people performs and invests altogether (Braha 2012).
It is perceived that investors discard their own investment choices during panics and
subsequently follow other investors with the vision that they possess additional information
about market conduct (Gao et al. 2021). They hesitate to invest because of greed and fear of
loss (Landberg 2003). Generally, investors perform a similar thing for investment in stocks
under the shadow of other investors. This happens due to idle and less trained behavior
of investors (Persaud 2000). Some agents are equipped to follow the people possessing
the richest information, a behavior called herding (Mello et al. 2010). Herd investors are
inclined to confine their choices and follow other investors. Herding overwhelms the stock
market, such as market anomalies and bubbles in the market (Mertzanis and Allam 2018).
The positive feedback strategy influences every individual investor to follow the crowd
(herd) for the purpose of buying and selling of stock during bullish market trends (Kim
and Ryu 2021). Herding behavior interacts negatively in a bullish market trend, but it
positively interacts in a bearish market trend (Shah et al. 2019). Investment decision making
is significantly affected by herding behavior (Raheja and Dhiman 2019; Boda and Sunitha
2018; Almansour and Arabyat 2017; Dominic and Gupta 2020). Shah et al. (2017) stated that
herding exists in the Pakistan stock market, which affects the investment. However, this
herding behavior does not affect the investment decisions in some circumstances (Ahmed
et al. 2022). The herding behaviors do not change the investment policy and preference of
investors that belong to stocks. Investors’ sentiments in such situations are aligned with
the phenomenon “slow rise and sharp fall” (Gong et al. 2022). In the case of a fall in prices,
the herding is more obvious in the market. Herding behavior occurs more frequently in
investment decisions of investors in Pakistan (Aftab 2020; Katper et al. 2019). However,
herding bias is insignificantly related to investment decisions of investors in Pakistan
(Ahmed et al. 2022; Quddoos et al. 2020).

H7: Herding bias has significant and positive influence on investment decision making.

2.3.2. Overconfidence Bias and Investment Decisions

Individuals think that they are better informed about the stock market and they can
predict the true direction of stocks as compared to others (Larrick et al. 2007). They overes-
timate their abilities in respect of knowledge, information that is publicly available, and
underestimate risks (Barak 2008; Etzioni 2014). Overconfidence is essentially the overval-
uation of investor aptitudes that they perform better but in fact do not. Overconfident
investors are self-confident about their facts and expertise and overlook the risk allied with
investment decisions (Mirza et al. 2022; Prosad et al. 2017; Kamoto 2014; Ul Abdin et al.
2022). Optimism is the best way to express the best possible outcome expectation from
individual investment decisions (Iqbal 2015). Investors are considerably self-confident
in trading the securities and rational inclination; the investor is prejudiced regarding
overconfidence bias (Huang et al. 2014). Overconfidence behavior catalyzes advanced
operating capacities and investment choices (Pachur et al. 2012; Darrat et al. 2007; Phan
et al. 2018; Mushinada and Veluri 2018; Khan et al. 2017). It impairs the quality of invest-
ment performance, investment decisions, and risk perception (Ahmad and Shah 2020).
Sometimes, the overconfidence bias due to irrationality of investors adversely impacts
the investment decisions (Siraji et al. 2021). This overconfidence bias distorts investors’
rationality in Pakistan and leads them to make more frequent but inefficient investment
decisions (Naveed and Taib 2021). Moreover, overconfidence bias is a significant factor



Risks 2023, 11, 109 10 of 32

of investment decisions in Pakistan (Aftab 2020; Katper et al. 2019). This cognitive bias
directly explains the investment decisions of investors in Pakistan (Quddoos et al. 2020;
Chhapra et al. 2018; Ishfaq et al. 2020; Khan et al. 2021; Rehan and Umer 2017). However,
Adil et al. (2022) find an insignificant influence of overconfidence on investment choices.

H8: Overconfidence has a substantial and confident effect on investment decisions.

2.3.3. Disposition Effect and Investment Decisions

The disposition effect indicates to hold stocks when prices go down and sell imme-
diately whenever prices go up (Pelster and Hofmann 2018). This happens for the reason
that they are losing indifferently and want to produce principal advances rapidly (Lin
2011). The proposition of disposition effect depends upon investment styles and market
cycles (Bernard et al. 2018). The presence of the disposition effect helps the speculative
investors in speculation activities (Summers and Duxbury 2012). Likewise, disposition
bias is more pronounced in broader situations as compared to precise situations (Bekiros
et al. 2017). Moreover, discrete investors are more susceptible to the disposition effect as
compared to external and established investors (Roger 2009). The amount of instruction
of discrete investors has a confident affiliation with the disposition effect. The disposition
effect fluctuates the cross-market situations and exhibits its role in mutual fund investments
(Lee et al. 2013). The disposition effect has a strong impact on investment decisions (Ploner
2017). The impact of disposition effect on investment is strong in long position rather than
short position (Madaan and Singh 2019). The investors that are following the disposition
effect would be likely to make more investment decisions (Siraji et al. 2021; Ahmed et al.
2022). However, Adil et al. (2022) found an insignificant influence of disposition effect on
investment choices.

H9: Disposition Effect has substantial and optimistic influence on investment decision making.

2.4. Role of Financial Literacy among Behavioral Biases and Stock Market Anomalies
2.4.1. Financial Literacy Has Moderating Role Amidst Behavioral Biases and
Fundamental Anomalies

The financial knowledge in relation to investment describes the sum of information
about monetary benefits and is a key component of cognitive behavior (Mirza et al. 2022).
The financial literacy is the investor’s competence to understand the money market and the
way to wealth maximization (Giesler and Veresiu 2014). The financial literacy incredibly
contributes to accurate speculation, investment choices, and reserves (Idris et al. 2013).
The financial monetary knowledge helps to perform the monetary decisions in an under-
standable way (Hilgert et al. 2003; Robb and Woodyard 2011). Well-educated investors in
the stock market continuously use accurate methods and tools before making investment
choices. They consider the value of firm and firm size for investment decisions, which lead
to fundamental anomalies in the stock market. On the other hand, low-literacy investors
always follow the instructions of other investors or follow the advice of family, friends, and
stockbrokers. Due to the low literacy of investors in the financial market, different kinds of
behavioral biases are raised in stock market (Al-Tamimi and Kalli 2009).

H10a: Financial literacy moderates amidst overconfidence bias and fundamental anomalies.

H10b: Financial literacy moderates amidst disposition effect and fundamental anomalies.

H10c: Financial literacy moderates amidst herding bias and fundamental anomalies.

2.4.2. Financial Literacy Has Moderating Role Amidst Behavioral Biases and
Technical Anomalies

The financially literate investors overvalue their skills, talent, and occupation, which is
depicted as overoptimism, which is injurious for speculations (Mandell and Klein 2009). The
financial literacy is quite an extensive expression that recognizes the financial literateness of
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investors and helps them in changing their financial decisions. Investors who have financial
knowledge can make different calculations and analysis before making an investment
decision, and this creates the technical anomaly in the stock market (Hayat and Anwar 2016).
However, lower financial knowledge leads them to yield to the guidance of acquaintances,
family associates, or stock agents. These investors typically demonstrate themselves as
overoptimistic, displaying herding behavior and disposition effect for the reason that
they were uneducated. Thus, they are incapable of making decisions and make incorrect
investment choices (Al-Tamimi and Kalli 2009).

H11a: Financial literacy moderates amidst overconfidence bias and technical anomalies.

H11b: Financial literacy moderates amidst disposition effect and technical anomalies.

H11c: Financial literacy moderates amidst herding bias and technical anomalies.

2.4.3. Financial Literacy Has Moderating Role Amidst Behavioral Biases and Calendar
Anomalies

The level of financial knowledge and calendar anomalies determine that investors
who are financially more literate are more active at the end of the year or beginning of
the month. It is observed that financially literate investors are active during the start of
the week and end of the week due to calendar anomalies in these days. Nevertheless,
some investors follow others because of low financial knowledge, leading to the creation of
different kinds of behavioral biases in the stock market. Investors widely integrate these
behavioral biases in their investment choices (Kahneman and Tversky 1979; Odean 1998;
Dhar and Zhu 2002; Weber and Camerer 1998). These biases and the announcement effect
are subject to biased results (Idris et al. 2013; Hilgert et al. 2003; Robb and Woodyard 2011).

H12a: Financial literacy moderates amidst overconfidence bias and calendar anomalies.

H12b: Financial literacy moderates amidst disposition effect and calendar anomalies.

H12c: Financial literacy moderates amidst herding bias and calendar anomalies.

3. Methodology

The study aims to identify the potential dark and bright aspects of behavioral biases
in investors’ investment decisions with the mediating role of stock market anomalies and
moderating role of financial literacy. The target population is the individual investors in
the Pakistan Stock Exchange. For this purpose, we designed a structured questionnaire
to collect the data from investors through random sampling method; specifically, we
distributed 687 questionnaires among the investors in two floors of Pakistan Stock Exchange,
i.e., Islamabad Stock Exchange and Lahore Stock Exchange, and collected the filled-up
questionnaires from respondents in 2021. The questions in the questionnaire are short
and precise to ensure that the respondents do not face too much difficulty in filling the
questionnaire. After collecting the data, we observed that some investors did not provide
data properly, did not complete the questionnaire correctly, or only provided the answer
to a few questions, and we thereby rejected these questionnaires. A minimum sample of
380 respondents is required for unknown population, which yields consistent results at
95% confidence interval (Krejcie and Morgan 1970). An efficient method for determining
the sample size is needed to be a good representative of a given population. The increase
in population increases the sample size at a diminishing rate and it remains relatively
constant with a sample greater than 380 (Krejcie and Morgan 1970). Total correctly filled up
questionnaires for this study are 600 out of 687 and the data collected from the correctly
filled up questionnaires serve as our primary data for empirical test. To start with, we
tabulate and refine data into SPSS. After achieving normality regarding the data, we use
the data for the advanced analysis through structural equation modeling (SEM) in AMOS
to test hypotheses in conceptual framework. The model measures the statistical parameters
about structural relations with explained variance of latent variables (Götz et al. 2009).
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This process helps extract the results from structural equation model for the conceptual
framework of the study. During the empirical analysis, we apply the methods of descriptive
statistics, correlation analysis, Cronbach alpha, simple regression, and multiple regression
tests and, thereafter, use the empirical results to analyze the relationships between different
variables in the regression models.

The Measures

The designed questionnaire includes nine different sections, of which the first section
contains nine questions/items for the bios of the respondents and each of the remaining
sections incorporates various questions/items related to one main variable for the study. It
is worth noting that we follow the extant literature stated below (right after each variable)
to design the questions for each variable. Specifically, the second section includes three
questions/items for the investment decisions (ID) as the dependent variable in Figure 1
(Le Luong and Thi Thu Ha 2011; Waweru et al. 2008); the next three sections consist of
questions/items related to the behavioral biases as the independent variables in Figure 1;
for instance, section three, four, and five contain seven, six, and six questions/items for
the herding bias (HB) (Kengatharan and Kengatharan 2014), the disposition effect (DE)
(Pompian 2011), and the overconfidence bias (OB) (Pompian 2011), respectively; each of
the following three sections contains four questions/items for the stock market anomalies,
i.e., the fundamental anomalies (FA) (Waweru et al. 2008), the technical anomalies (TA)
(Waweru et al. 2008; Achelis 2001), and the calendar anomalies (CA) (Keim and Stambaugh
1984; Wachtel 1942), which serve the mediator in Figure 1; the last section involves seven
questions/items for the financial literacy (FL) as the moderator in Figure 1 (Alessie et al.
2011). Please refer to Appendix A for the detailed description of the questionnaire.
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It is also worth noting that we collected the answers from the respondents and used
the average rating of a section to proxy for the value of a variable for the empirical analysis.



Risks 2023, 11, 109 13 of 32

4. Results and Findings

This section reports the results of the empirical analysis, which includes the descriptive
statistics, correlation analysis, Cronbach alpha, simple regression, and multiple regression
tests.

4.1. Descriptive Statistics

Table 1 reports the summary statistics of respondents. The descriptive statistics show
that our sample contains 488 male and 188 female respondents, which accounts for 68.67%
and 31.33% of the sample population, respectively. Among the respondents, 66.33% are
married while 33.67% are unmarried. The findings indicate that married respondents
involve more in stock trading as compared to unmarried. As for the “Qualification”,
interestingly, 52.17% of the respondents carry master’s degrees, while the percentage
of respondents who carry an intermediate, bachelor, Mphil, and PhD degree are 7%,
19%, 19.33%, and 2.5%, respectively. In terms of “Experience”, the highest percentage of
respondents (36.17%) have “5 to 6 years’ experience in the stock market, followed by “7 To
onward” (24.5%), “1 To 2 years” (21.17%), and “3 To 4 Years” (18.16%).

Table 1. Descriptive statistics.

Description Frequency Percentage

Gender
Male 412 68.67%
Female 188 31.33%

Marital Status
Married 398 66.33%
Unmarried 202 33.67%

Qualification

Intermediate 42 7%
Bachelor 114 19%
Master 313 52.17%
MPhil 116 19.33%
PhD 15 2.5%

Experience

1 To 2 Years 127 21.17%
3 To 4 Years 109 18.16%
5 To 6 Years 217 36.17%
7 To onward 147 24.5%

Note: Coding Scheme: {Gender (“Male = 1, Female = 2”)} {“{Marital Status” (“Married = 1, Un-married = 2”)}
{“Qualification (Intermediate = 1”, “Bachelors = 2”, “Masters = 3”, “Mphil = 4”, “PhD = 5”)} {“Experience 1 to 2
years = 1”, “3 to 4 years = 2”, “5 to 6 years = 3”, “7 and above = 4”}.

4.2. Cronbach’s Alpha, Summary Statistics, and Correlation Analysis

We used the Pearson correlation to measure the direction or strength of relationship of
continuous data and report the result in Table 2. The table represents the Cronbach’s alpha
value, mean, and standard deviation for each variable, except for the demographic factors,
such as gender (GDR), marital status (MS), qualification (Qual), and experience (Expr), in
the first three columns and the correlation between the variables in the remaining columns.
The figures from the third column of the table show that the mean value of all the variables is
close to 4, indicating that the respondents agreed with the questions. In correlation analysis,
investment decision (ID) has a positive correlation with herding bias (HB), disposition effect
(DE), fundamental anomalies (FA), technical anomalies (TA), calendar anomalies (CA), and
financial literacy (FL). It has a negative correlation with overconfidence bias. Moreover,
herding bias (HB) has a positive correlation with all variables except overconfidence bias
(OB). The results in this correlation analysis show that disposition effect (DE) has a positive
correlation with herding bias (HB), disposition effect (DE), fundamental anomalies (FA),
technical anomalies (TA), calendar anomalies (CA), and financial literacy (FL). However, it
has a negative correlation with overconfidence bias (OB). Overconfidence bias (OB) has
a positive correlation with fundamental anomalies (FA) and calendar anomalies (CA),
but it has a negative correlation with technical anomalies (TA) and financial literacy (FL).
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Fundamental anomalies (FA) has a negative correlation with technical anomalies (TA),
calendar anomalies (CA), and financial literacy (FL).

Table 2. Descriptive statistics, correlation matrix, and Cronbach alpha value.

Sr. #

V
ar

ia
bl

es

C
ro

nb
ac

h’
s

A
lp

ha
V

al
ue

M
ea

n

S.
D 1 2 3 4 5 6 7 8 9 10 11 12

1 GDR 1
2 MS 164 ** 1

3 Qual 0.138
** 0.016 1

4 Expr −0.156
** −0.063 0.177

** 1

5 ID 0.879 4.0494 0.9410 −0.025 0.049 0.196
**

0.094
* 1

6 HB 0.929 4.0638 0.8716 0.001 0.063 0.206
**

0.122
**

0.370
** 1

7 DE 0.896 4.0697 0.8917 −0.041 0.075 0.195
**

0.101
*

0.211
**

0.482
** 1

8 OB 0.927 3.7267 1.0839 −0.005 −0.043 −0.125
**

0.101
*

−0.248
**

−0.271
**

−0.298
** 1

9 FA 0.806 4.2113 0.6935 −0.020 −0.076 0.036 −0.162
** 0.015 0.023 0.042 0.082

* 1

10 TA 0.893 3.9967 0.9286 −0.006 0.086
*

0.186
**

0.117
**

0.340
**

0.106
**

0.292
**

−0.281
** −0.015 1

11 CA 0.939 3.5475 1.2416 0.013 0.122
** 0.014 0.255

**
0.333

**
0.391

**
0.349

**
0.471

**
−0.285

**
0.494

** 1

12 FL 0.889 4.0560 0.8375 −0.109
** 0.067 0.136

**
0.134

**
0.464

**
0.250

**
0.235

**
−0.330

** −0.06 0.495
**

0.286
** 1

Note: The above table presents the correlation matrix between the dependent variable and the explanatory
variables. It shows the direction of relationship between the variables. The correlation is among gender, marital
status, qualification, experience, investment decision, herding bias, disposition effect, overconfidence bias,
fundamental anomalies, technical anomalies, calendar anomalies, and financial literacy. The above table also
describes the reliability analysis of our main variables. We have 8 variables in our study, and, for performing the
reliability analysis, we follow Cronbach alpha value to check the reliability of our variables; all the calculations
were completed on the SPSS. “Sr #” shows the serial number. “*”. Correlation is significant at the 0.05 level
(2-tailed). “**”. Correlation is significant at the 0.01 level (2-tailed).

Accordingly, for all the elements of each scale to be internally consistent and reliable,
the value of the Cronbach’s alpha should be greater than 0.70. As can be seen from the
table, the values of Cronbach’s alpha for all the variables are above 0.70; specifically,
the values of Cronbach’s alpha for investment decision, herding bias, disposition effect,
overconfidence bias, fundamental anomalies, technical anomalies, calendar anomalies, and
financial literacy are 0.879, 0.929, 0.896, 0.927, 0.806, 0.893, 0.939, and 0.889, respectively.
The results indicate the high reliability within the tested items of the questionnaire.

4.3. Factor Loadings, Composite Reliability, and Average Variance Extracted (Measurement Model)

We use confirmatory factor analysis (CFA) to determine the factor loading of every ob-
served variable on the latent variable. This technique is applied to verify the factor structure
for a set of observed variables. By implementing the analysis, we can test the hypothesis
for the existence of relationships between the observed variables and the underlying latent
constructs. The analysis also examines the factor loadings of primary variables to emerge
from regression analysis. This analysis evaluates the construct validity. We use two models
in CFA analysis that include measurement model and structural model. The convergent
validity and divergent validity are checked in the measurement model. The factor loading,
composite reliability (CR) and average variance extracted (AVE) for convergent validity
are utilized for the construct’s validity. In Table 3, the value of items is above the value
of the threshold, i.e., 0.50 (Hinkin 1998). Furthermore, the values of composite reliability
(CR) and average various extracted (AVE) are also in an acceptable range. The divergent
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validity is checked through discriminant validity (Table 4) and model fit indices (Table 5).
The structural model is shown in Figure 2.

Table 3. Factor loading.

Constructs Items Factor Loading CR AVE

Investment Decisions ID1 0.84
0.84 0.78ID2 0.82

ID3 0.88

Overconfidence Bias OB1 0.84

0.85 0.71

OB2 0.82
OB3 0.88
OB4 0.77
OB5 0.9
OB6 0.89

Disposition Effect DE1 0.75

0.79 0.82

DE2 0.82
DE3 0.79
DE4 0.79
DE5 0.76
DE6 0.81

Herding Behavior HB1 0.75

0.79 0.71

HB2 0.81
HB3 0.81
HB4 0.77
HB5 0.73
HB6 0.78
HB7 0.88

Fundamental Anomalies FA1 0.75

0.78 0.74
FA2 0.78
FA3 0.79
FA4 0.81

Technical Anomalies TA1 0.73

0.77 0.64
TA2 0.75
TA3 0.82
TA4 0.79

Calendar Anomalies CA1 0.75

0.78 0.67
CA2 0.81
CA3 0.8
CA4 0.77

Financial Literacy FL1 0.75

0.8 0.71

FL2 0.78
FL3 0.79
FL4 0.8
FL5 0.84
FL6 0.82
FL7 0.81

Note: The above table presents factor loadings of every observed variable on the latent variable. This allows the
evaluation of constructs in terms of validity. There are four columns in the above table; the first column contains
the items of each variable, the second column has the values of factor loading, and the third and fourth columns
contain the Composite Reliability and Average Variance Extracted values.

Table 4. Discriminant validity.

Constructs ID OB DE HB FL FA TA CA

ID 0.763
OB 0.426 0.791
DE 0.325 0.356 0.801
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Table 4. Cont.

Constructs ID OB DE HB FL FA TA CA

HB 0.297 0.448 0.452 0.814
FL 0.384 0.401 0.404 0.377 0.782
FA 0.411 0.264 0.346 0.381 0.335 0.771
TA 0.463 0.303 0.317 0.418 0.376 0.439 0.788
CA 0.407 0.257 0.419 0.427 0.284 0.35 0.267 0.799

Note: ID is Investment Decision, OB is Overconfidence Bias, DE is Disposition Effect, HB is Herding Behavior, FL
is Financial Literacy, FAT is Fundamental Anomalies, TA is Technical Anomalies, and CA is Calendar Anomalies.
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For discriminant validity assessment, the square root of AVE on diagonal must be
greater than the correlation on off diagonal values (Barclay et al. 1995; Fornell and Larcker
1981). Table 4 reports the results for the discriminant validity. As is shown in the table,
the diagonal values of all constructs are greater than off diagonal values, indicating no
discriminant validity issue or strong discriminant validity.

Table 5. Competition model of confirmatory factor analysis.

MODELS X2/df CFI TLI GFI IFI RMSEA RMR

Eight-Factor Model
1.45 0.96 0.97 0.98 0.86 0.04 0.03(ID, OB, DE, HB, TA, CA, FA, FL)

Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080

Note: This table provides a single-factor model fit in which all the items comprising the seven constructs are
loaded on a single factor. The results show that the indices fit the data poorly. However, the seven-factor model fit
in which the items are loaded on their respective factors yields a good fit. The key variables are defined as ID
= Investment Decision, OB = Overconfidence Bias, DE = Disposition Effect, HB = Herding Bias, TA = Technical
Anomalies, CA = Calendar Anomalies, FA = Fundamental Anomalies, and FL = Financial Literacy.

4.4. Model Fit Indices

As stated previously, we used confirmatory factor analysis to check the structural
validity of the measurement model. Table 5 demonstrates that the model is in acceptable
range and has good validity and reliability of the variables. Table 5 also defines the value
of model fit indices for the eight-factor model and all the values are accordingly within the
threshold, i.e., normed chi-square X2/DF = 1.45, comparative fit index CFI = 0.96, Tucker–
Lewis index TLI = 0.97, goodness-of-fit index GFI = 0.98, incremental fit index IFI = 0.86,
root mean square error of approximation RMSEA = 0.04, and root mean square residual
RMR = 0.03. The above figures indicate that the eight-factor model used in this study is best
matched with data. The eight-factor model describes that our structural equation model
is fit for regression analysis because the value of each variable is in an acceptable range.
Overall, the model demonstrates a good fit to the data based on the full range of model fit
indices.

4.5. Direct Effect

We ran fifteen simple regressions to test the direct effect between variables as hy-
pothesized in H1 to H9 and report the results in Table 6; in particular, the confirmation or
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used
to measure the significance of the hypotheses. The (CR) critical value must be greater than
1.96, and this is based on the significance level of 0.05.

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c.
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), technical
anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 0.05),
which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also reveals that
herding bias (HB) has a direct association with fundamental anomalies (FA) (β = 0.447 ***,
p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anomalies (CA)
(β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental anomalies
have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and that leads to
the acceptance of hypothesis H4. However, we do not find any significant evidence on the
direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anomalies (β = −0.014,
p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. We also find
a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, p < 0.05),
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lending support to accepting hypothesis H7. Overconfidence bias and disposition effect
insignificantly explain the investment decisions and we thus reject hypotheses H8 and H9.

Table 6. Estimation results of direct effect.

Hypotheses Path Coefficient CR Result

H1a OB
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veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

FA −0.003 −0.116 Not Accepted

H1b OB
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= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

TA 0.057 *** 2.718 Accepted

H1c OB

Risks 2023, 11, x FOR PEER REVIEW 18 of 33 
 

 

Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
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1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

CA 0.848 *** 30.35 Accepted

H2a DE
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relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

FA 0.380 *** 7.383 Accepted

H2b DE
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relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

TA 0.247 *** 4.995 Accepted

H2c DE
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However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

CA 0.205 *** 3.117 Accepted

H3a HB
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1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

FA 0.447 *** 8.911 Accepted

H3b HB
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to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

TA 0.390 *** 8.083 Accepted

H3c HB
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rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

CA 0.309 *** 4.806 Accepted

H4 FA
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rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID 0.100 ** 2.259 Accepted

H5 TA
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esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID 0.031 0.67 Not Accepted

H6 CA
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“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID −0.014 −0.41 Not Accepted

H7 HB
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sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID 0.875 *** 15.33 Accepted

H8 OB
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID 0.039 1.083 Not Accepted

H9 DE
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sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID −0.046 −0.846 Not Accepted
Note: The above table shows the direct relationship between all the variables of the study. It contains 4 columns;
first column explains the hypothesis of our study, second column explains the path of relationship between 2
variables, third and fourth column define the beta and CR values, based on which the rejection or acceptance of
the hypothesis depends. Last column reveals the acceptance and rejection of hypothesis. The variables before
and after
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are the independent and dependent variables, respectively. The key variables are defined as ID =
Investment Decision, OB = Overconfidence Bias, DE = Disposition Effect, HB = Herding Bias, TA = Technical
Anomalies, CA = Calendar Anomalies, FA = Fundamental Anomalies, and FL = Financial Literacy. ***, **, and *
show the 1%, 5%, and 10% significance levels, respectively.

4.6. Indirect Effect of Behavioral Biases on Investment Decisions through the Mediators

As we can see from Table 6, the behavioral biases and market anomalies are closely
associated and both factors influence investors’ investment decision making. Therefore,
we are interested in examining whether the market anomalies may serve as a mediator
for the association between the behavioral biases and the investors’ decision making.
Completing the test helps to clarify the nature of the relationship between behavioral biases
and investors’ decision making. For this purpose, we use the bootstrap method on AMOS
software and run a “path analysis” to test the relationship amongst the mediators and
report the results in Table 7.

The general rule to determine whether the mediation effect of the stock market anoma-
lies exists is to see whether 0 lies in between the values of the “lower bound” and the “upper
bound”. If so, the mediation role is rejected. The results from the first two rows of the table
confirm the mediating role of fundamental anomalies (FA) and technical anomalies (TA)
between the overconfidence bias (OB) and the investment decisions (ID). The result reveals
that overconfidence biases from investors lead to certain aggregate market anomalies (e.g.,
fundamental and technical anomalies), and that, in turn, influences the investors’ further
investment decision making (Abdin et al. 2018). Furthermore, as can be seen from the
sixth row of the table, calendar anomalies (CA) mediate between the disposition effect (DE)
and the investment decisions (ID). The result indicates that investors’ different treatment
towards their assets (e.g., investors may evaluate their gains and losses separately) cause
the calendar anomalies, such as the January effect documented in the literature (e.g., Haug
and Hirschey 2006), and that, in turn, influences the investors’ investment decision making.
Lastly, the result from the last row of the table unveils that the calendar anomalies (CA)
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also have a mediation role between the herding bias (HB) and the investment decisions
(ID). The result has some practical implications. For example, information asymmetry
in the market probably influences the herding behavior (Ben Mabrouk 2018) as human
nature has a common tendency to imitate, refer to, and observe others’ behavior during
irregular conditions in the market (Yu et al. 2018). In aggregate, the herding behaviors of
investors may cause some market anomalies (e.g., calendar anomalies) that, in turn, will
further impact the investors’ investment decision making and may potentially harm the
investment performance (Filiz et al. 2018). It is also worth noting that herding may be
more profound during market stress, such as misrepresentation, price bubbles, and rumors
(Mertzanis and Allam 2018).

Table 7. Hypotheses confirmation: indirect effect.

Path Beta Coefficient
Lower Upper

Result
Bound Bound

OB
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ID 0.274 ** 3.319 3.911 Accepted
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However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
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H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID 0.213 ** 3.216 3.712 Accepted
OB
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= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

CA
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID 0.706 −2.403 1.703 Not Accepted
DE
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

FA
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID 0.334 −2.098 1.556 Not Accepted
DE
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

TA
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID 0.213 −3.216 1.652 Not Accepted
DE
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

CA
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID 0.334 ** 2.098 1.993 Accepted
HB
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

FA
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID 0.274 3.319 −3.911 Not Accepted
HB
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

TA
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID 0.213 2.584 −3.712 Not Accepted
HB
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

CA
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

ID 0.706 * 2.403 1.703 Accepted
Note: The above table shows the indirect association among “behavioral biases” and “investment decision” via
the mediating role of stock market anomalies. The table contains 5 columns. First and second columns show the
path on which the regression was run and second was the results of beta coefficient. Third and fourth columns
reveal the lower and upper bound values, respectively. The last column represents the acceptance and rejection
of relationship. The variables before and after
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 
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0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

are the independent and dependent variables, respectively.
The variables in the middle are mediator variables. The key variables are defined as ID = Investment Decision,
OB = Overconfidence Bias, DE = Disposition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar
Anomalies, FA = Fundamental Anomalies, and FL = Financial Literacy. ***, **, and * show the 1%, 5%, and 10%
significance levels, respectively.

4.7. Moderating Role of Financial Literacy between Behavioral Biases and Fundamental Anomalies

As hypothesized in Section 2, we are interested in testing whether the financial literacy
moderates the association between the behavioral biases and the market anomalies. We
first use a multiregression model to test the role of financial literacy between behavioral
biases and fundamental anomalies and present the results in Table 8. In all the regressions,
the dependent variable is the fundamental anomalies (FA); the independent variable is
one of the behavioral biases, such as overconfidence bias (OB), disposition effect (DE), or
herding (HB); and the moderating variable is the financial literacy (FL). It is worth noting
that in each regression, we interact the financial literacy (FL) with one behavioral bias to test
whether financial literacy (FL) can moderate the effect between the behavioral biases and the
fundamental anomalies (FA). Specifically, if the association between behavioral biases and
the fundamental anomalies (FA) is positive and significant while financial literacy (FL) can
moderate the association, we expect the coefficients for the interaction terms to be negative
and significant. As evident in column (1) of Table 8, we find a negative and significant
coefficient for the interaction between overconfidence bias (OB) and fundamental anomalies
(FA) (β = −0.419 ***, p < 0.05), and the results thereby lend support to hypothesis 10a that
the financial literacy (FL) significantly moderates the association between overconfidence
bias (OB) and fundamental anomalies (FA). However, we fail to find any empirical evidence
to support the moderation effect of the financial literacy (FL) for the association between
disposition effect (DE) and fundamental anomalies (FA) and between herding bias (HB)
and fundamental anomalies (FA) as the coefficients for both interaction terms are positive
but insignificant. Thus, we only accept hypothesis 10a but reject 10b and 10c.
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Table 8. Estimation results of moderation effect.

Path
Coefficients

CR
Coefficients

CR
Coefficients

CR Results(1) (2) (3)

OB
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that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

FA 1.871 *** 9.433
DE
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FA 0.499 ** 2.046
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H5 TA➝ ID 0.031 0.67Not Accepted 

FA 0.209 0.973
FL

Risks 2023, 11, x FOR PEER REVIEW 18 of 33 
 

 

Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
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H2c DE ➝ CA 0.205 *** 3.117Accepted 
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H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

FA −0.419 *** −9.149 Accepted
DE × FL
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tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

FA 0.001 0.019 Not Accepted
HB × FL
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Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

FA 0.086 1.482 Not Accepted

Note: n = 600, HE = Herding Bias, DE = Disposition Effect, FL = Financial Literacy, and OB = Overconfidence Bias.
***, **, and * show the 1%, 5%, and 10% significance levels, respectively.

4.8. Moderating Role of Financial Literacy between Behavioral Biases and Technical Anomalies

Similarly, the study uses the multiregression model to test the role of financial literacy
between behavioral biases and technical anomalies (TA) and reports the results in Table 9.
The regression model is similar to the one in Table 8, except that the dependent variable
is the technical anomalies (TA) and the variables of interest are the interaction terms
between behavioral biases and the technical anomalies (TA). The empirical result from
column (1) of Table 9 reveals that there is a negative and significant coefficient on the
interaction term between overconfidence bias (OB) and financial literacy (FL) (β = −0.344
***, p < 0.05), indicating that there exists a moderating role of financial literacy (FL) between
overconfidence bias (OB) and technical anomalies (TA), thus supporting hypothesis 11a.
However, the coefficients on the interactions between disposition effect (DE) and financial
literacy (FL) and between herding bias (HB) and financial literacy (FL) are negative and
insignificant (β = −0.041, p > 0.05) and positive and insignificant (β = 0.047, p > 0.05),
respectively, suggesting a rejection of hypotheses 11b and 11c.

Table 9. Hypotheses confirmation: moderation effect.

Path
Coefficients

CR
Coefficients

CR
Coefficients

CR Results(1) (2) (3)

OB
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

TA 1.478 *** 7.773
DE
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

TA 0.533 ** 2.239
HB
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

TA 0.257 1.244
FL
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

TA 1.643 *** 10.8 0.474 * 1.802 0.048 0.205
OB × FL
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Table 5. Competition model of confirmatory factor analysis. 

“MODELS” “X2/df” “CFI” “TLI” “GFI” “IFI” “RMSEA” “RMR” 
Eight-Factor Model 

1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

TA −0.344 *** −7.845 Accepted
DE × FL
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1.45 0.96 0.97 0.98 0.86 0.04 0.03 (ID, OB, DE, HB, TA, 
CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
Note: This table provides a single-factor model fit in which all the items comprising the seven con-
structs are loaded on a single factor. The results show that the indices fit the data poorly. However, 
the seven-factor model fit in which the items are loaded on their respective factors yields a good fit. 
The key variables are defined as ID = Investment Decision, OB = Overconfidence Bias, DE = Dispo-
sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

TA −0.041 −0.66 Not Accepted
HB × FL
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(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

TA 0.047 0.828 Not Accepted

Note: n = 600, HE = Herding Bias, DE = Disposition Effect, FL = Financial Literacy, and O = Overconfidence Bias.
***, **, and * show the 1%, 5%, and 10% significance levels, respectively.

4.9. Moderating Role of Financial Literacy between Behavioral Biases and Calendar Anomalies

Table 10 reports the results for the moderating role of financial literacy (FL) between
behavioral biases and calendar anomalies (CA). Similar to the regression model in Tables 8
and 9, multiregression is used in Table 10, except that the dependent variable is the calendar
anomalies (CA) and the variables of interest are the interaction terms. The results from
column (1) of Table 10 reveal that hypothesis 12a is rejected because the coefficient for the
interaction term between overconfidence bias (OB) and financial literacy (FL) is positive
but insignificant (β = 0.079, p > 0.05). However, the results from columns (2) and (3) lend
support to both hypotheses 12b and 12c as the coefficients for both interaction terms are
negative and significant (β = −1.264 ***, p < 0.05) and (β = −1.050 ***, p < 0.05), respectively.
The results indicate that financial literacy significantly and negatively moderates the asso-
ciation between disposition effect (DE) and calendar anomalies (CA) and the association
between herding bias (HB) and calendar anomalies (CA).
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Table 10. Hypotheses confirmation: moderation effect.

Path
Coefficients

CR
Coefficients

CR
Coefficients

CR Results(1) (2) (3)

OB
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rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
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1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

CA 0.525 ** 2.105
DE
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mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

CA 4.811 *** 10.038
HB
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(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

CA 4.301 *** 10.335
FL
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CA, FA, FL) 
Threshold ≤3.000 ≥0.900 ≥0.900 ≥0.900 ≥0.900 ≤0.060 ≤0.080 
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sition Effect, HB = Herding Bias, TA = Technical Anomalies, CA = Calendar Anomalies, FA = Funda-
mental Anomalies, and FL = Financial Literacy. 

4.5. Direct Effect 
We ran fifteen simple regressions to test the direct effect between variables as hypoth-

esized in H1 to H9 and report the results in Table 6; in particular, the confirmation or 
rejection of the hypotheses is shown in column (5) of Table 6. Critical ratio and P are used 
to measure the significance of the hypotheses. The (CR) critical value must be greater than 
1.96, and this is based on the significance level of 0.05. 

The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

CA −0.216 −1.083 4.885 *** 9.221 3.657 *** 7.764
OB × FL
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The empirical results in Table 6 indicate that overconfidence bias (OB) has a direct 
relationship with technical anomalies (TA) (β = 0.057 ***, p < 0.05) and calendar anomalies 
(CA) (β = 0.848 ***, p < 0.05), which lends support to accepting hypotheses H1b and H1c. 
However, overconfidence bias (OB) does not have any significant association with funda-
mental anomalies (β = −0.003, p > 0.05), leading to the rejection of H1a. Disposition effect 
(DE) has a direct relationship with fundamental anomalies (β = 0.380 ***, p < 0.05), tech-
nical anomalies (β = 0.247 ***, p < 0.05), and calendar anomalies (CA) (β = 0.205 ***, p < 
0.05), which presents the acceptance of hypotheses H2a, H2b, and H2c. The table also re-
veals that herding bias (HB) has a direct association with fundamental anomalies (FA) (β 
= 0.447 ***, p < 0.05), technical anomalies (TA) (β = 0.390 ***, p < 0.05), and calendar anom-
alies (CA) (β = 0.309 ***, p < 0.05), supporting hypotheses H3a H3b, and H3c. Fundamental 
anomalies have a direct relationship with investment decision (β = 00.100 **, p < 0.05) and 
that leads to the acceptance of hypothesis H4. However, we do not find any significant 
evidence on the direct effect of technical anomalies (β = 0.031, p > 0.05) and calendar anom-
alies (β = −0.014, p > 0.05) on investment decisions and thus reject hypotheses H5 and H6. 
We also find a direct effect of herding bias (HB) on investment decision (ID) (β = 0.875 ***, 
p < 0.05), lending support to accepting hypothesis H7. Overconfidence bias and disposi-
tion effect insignificantly explain the investment decisions and we thus reject hypotheses 
H8 and H9. 

Table 6. Estimation results of direct effect. 

Hypotheses” Path” Coefficient” CR” Result” 
H1a OB ➝ FA −0.003 −0.116Not Accepted 
H1b OB ➝ TA 0.057 *** 2.718Accepted 
H1c OB ➝ CA 0.848 *** 30.35Accepted 
H2a DE ➝ FA 0.380 *** 7.383Accepted 
H2b DE ➝ TA 0.247 *** 4.995Accepted 
H2c DE ➝ CA 0.205 *** 3.117Accepted 
H3a HB ➝ FA 0.447 *** 8.911Accepted 
H3b HB ➝ TA 0.390 *** 8.083Accepted 
H3c HB ➝ CA 0.309 *** 4.806Accepted 
H4 FA ➝ ID 0.100 ** 2.259Accepted 
H5 TA➝ ID 0.031 0.67Not Accepted 

CA 0.079 1.366 Not Accepted
DE × FL
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Overall, the Figure 3 summarizes the results of the structural model of the study.
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5. Discussion

This section provides a summary and further discussion on the empirical results. The
results from Table 6 indicate that overconfidence bias (OB) has no significant relationship
with fundamental anomalies, lending support to the rejection of H1a. This result suggests
that fundamental anomalies (FA) are not explained by the overconfidence behavior of
investors, although the extant literature suggests that investors’ behavior can cause funda-
mental anomalies in the market (Abdin et al. 2018). However, the results from Table 6 also
suggest that overconfidence bias (OB) has a direct relationship with technical anomalies
(TA), leading to the acceptance of H1b. The evidence does support findings from the extant
literature that investors’ behavior in the stock market can lead to the creation of technical
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anomalies (TA), such as earnings announcement anomalies, the creation of an unusually
bullish or bearish market, and high trading volume in the market (Baker et al. 2007; Chou
et al. 2021; Ahmad et al. 2017a). Furthermore, the results from Table 6 reveal that overconfi-
dence bias (OB) also has a direct positive relationship with calendar anomalies, ensuring
the acceptance of hypothesis H1c. The results suggest that the overconfidence behavior in
the market would create calendar anomalies, such as a January effect, as documented in
the extant literature (e.g., Khan et al. 2017; Mitroi and Stancu 2014; Lee et al. 2013).

The results from Table 6 also demonstrate that the disposition effect (DE) has a direct
relationship with stock market anomalies (i.e., fundamental, technical and calendar anoma-
lies), accepting hypotheses H2a, H2b, and H2c. The extant literature has documented
multiple pieces of evidence that the presence of a disposition effect in the stock market
resultantly strengthens the stock market anomalies (Taffler et al. 2017; Singh 2016). For
example, investors are inclined to sell winning stocks and hold losing stocks. Investors who
kept their losing investment for a long time and sold winning stock too early may cause
disposition for different asset classes (Shefrin and Statman 1985). This happens due to risk
aversion behavior and perceived risk, which is in support of prospect theory (Grinblatt and
Han 2005). Overall, the study accepts H2a, H2b, and H2c.

Similarly, the results from Table 6 confirm the direct link between herding behaviors
(HB) and stock market anomalies, supporting H3a, H3b, and H3c. The results imply that
the herding behaviors of the investors in the stock market is also the reason for stock
market anomalies. Investors provided themselves with inferior information and others
have superior information (Shukla et al. 2020). Herding behavior in the stock market
is because of loss and risk avoidance (Ullah and Elahi 2015). It depends upon market
fundamentals and stock price fluctuations. Investors act irrationally in their judgments,
which most likely causes anomalies in the market (Pompian 2011). Overall, the study
accepts H3a, H3b, and H3c.

Furthermore, the results from Table 6 suggest that the fundamental anomalies (FA)
have a positive and significant association with the investment decisions (ID), lending
support to H4. The result implies that investors do rely on the existing fundamental
anomalies in the market, such as the deviation of stock price from its intrinsic value, to
make further investment decisions, which is consistent with some empirical findings in the
extant literature (Pompian 2011; Abdin et al. 2018; Singh 2016). For instance, investors may
follow growing stocks and abandon value stocks for their investment decisions. However,
the results from Table 6 do not support H5 or H6, indicating that technical and calendar
anomalies are less attractive in terms of investors’ investment decision making.

Moreover, the results from Table 6 indicate that the herding bias (HB) has a direct
positive relationship on the investment decisions of investors, accepting hypothesis H7. The
findings reveal that the investors in the stock market follow the moves of other investors
during their stock trading because of risk averse and loss averse attitudes; the herding
behavior of the investors, in turn, influences the investors’ further investment decision
making (Daniel et al. 2002; Krugman 2009; Ullah and Elahi 2015). Inversely, overconfidence
bias (OB) and disposition effect (DE) are far less attractive in terms of investors’ investment
decision making, and the result does reject H8 and H9. It is worth noting that the results
from Table 7 confirm the mediating role of certain stock market anomalies for the association
between certain behavioral biases and investment decisions.

Tables 8–10 report the results related to the moderation role of financial literacy (FL)
between various behavioral biases and stock market anomalies, representing hypotheses
10, 11, and 12. As can be seen from the tables, financial literacy (FL) plays a significant
role between certain behavioral biases and stock market anomalies. The overall results
from the tables thereby lend support to H10a, H11a, H12b, and H12c, but not H10b, H10c,
H11b, H11c, and H12a. Our findings are consistent with some empirical evidence from the
extant literature; for instance, financial literacy lessens the level of behavioral biases of the
investors as investors with better financial literacy can continuously use the appropriate
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tools and methods to estimate equity value more accurately and thus make more rational
investment decisions (Mirza et al. 2022; Thanki et al. 2022; Giesler and Veresiu 2014).

Interestingly, most of our findings, as well as some investors’ irrational behaviors,
can be explained by the behavioral finance theories, such as prospect theory. For example,
the investors in the stock market are psychologically biased and are more sensitive to loss
rather than gain. Psychologically biased investors create biases in the market, due to which
the investor deviates from the actual returns. The existence of behavioral biases in the
market can create anomalies in the stock market, which effects the investment decisions of
the investor.

6. Conclusions

The study aims to identify the effect of behavioral biases on the investors’ investment
decision making, as well as the roles that stock market anomalies and financial literacy play
during the decision making process. For this purpose, we design a structured questionnaire,
distribute the questionnaire to the investors from the two floors of the Pakistan Stock
Exchange (i.e., Lahore and Islamabad Stock Exchange), and collect the responses from
the investors as our primary data. Specifically, we collect the responses of 687 investors,
but only 600 out of 687 reports are correctly completed, and the information from the
reports, in turn, serves as our primary data for the empirical study. Through the empirical
analysis, we first document the empirical evidence to support that the behavioral biases and
market anomalies are closely associated and that these two factors significantly influence
the investors’ investment decision making. The additional empirical findings also confirm
the mediating roles of certain market anomalies in the association between the investors’
behavioral biases and their investment decision making. Furthermore, empirical evidence
reveals that financial literacy moderates the association between behavioral biases and
market anomalies, and eventually influences the investors’ investment decision making.
Although the results are inconclusive from different regression models, the study does
provide us a better understanding of behavioral finance theories (e.g., prospect theory).
In addition, the study helps to identify the causes of stock market inefficiency and, in
turn, helps investors make optimal investment decisions. Furthermore, the empirical
results of the study highlight the importance of financial literacy biases in terms of optimal
investment decision making of individuals and the stability of the overall stock market.
We admit that there are some scope limitations for the study; for instance, we obtain
data from a limited source, so the empirical evidence documented in the study may be
biased. For future research, we suggest that the data collection needs to cover a wide
range of investors from different countries. Moreover, a more comprehensive questionnaire
(e.g., including some additional behavioral biases) needs to be designed, and more detail-
oriented guidance needs to be provided for investors to answer the questionnaire. It is
also worth noting that, through the mediation analyses, we attempt to potentially address
the causality effect between behavioral bias, market anomalies, and investment decision
making; however, due to the scope limit, we cannot identify a good instrument and run the
instrumental variable method to fully address the endogeneity concern in our analysis.1

Thus, the empirical evidence we document in the study has limitations in terms of the
causality effect between different variables. We thereby suggest that future research in this
area should seek appropriate instruments and apply the instrumental variable method to
further address the issue.
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Appendix A. Questionnaire

I am conducting research on behavioral biases and investment decision. The informa-
tion obtained through this questionnaire will be confidential and only be used for research
purpose. Therefore, it is requested you to please cooperate. Thank you.

1 
 

 
 
 
 
 
 
 
 
 
 

 
1. Name:______________________ 2. Designation:__________________________

3. Gender:

1 
 

 
 
 
 Male

1 
 

 
 
 
 Female 4. Marital Status:

1 
 

 
 
 
 Married

1 
 

 
 
 
 Un-Married

5. Qualification: _______________________ 6. Experience: _______________

7. Investment Level Current Year 8. Investment Level Last Year

The following statements relate to your opinion about Investment Decision

Please indicate the extent of agreement with each of the below
question.
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Please tick only one number.

1
The return rate of your recent stock investment meets your

expectation.
1 2 3 4 5

2
Your rate of return is equal to or higher than the average

return rate of the market.
1 2 3 4 5

3
You feel satisfied with your investment decisions in the last

year (including selling, buying, choosing stocks, and
deciding the stock volumes).

1 2 3 4 5

The following statements relate to your opinion about Herding Bias

Please indicate the extent of agreement with each of the below
question.
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Please tick only one number.

1
Other investors’ decisions of choosing stock types have

impact on your investment decisions
1 2 3 4 5

2
Other investors’ decisions of the stock volume have impact

on your investment decisions
1 2 3 4 5

3
Other investors’ decisions of buying and selling stocks have

impact on your investment decisions
1 2 3 4 5

4
You usually react quickly to the changes of other investors’

decisions and follow their reactions to the stock market
1 2 3 4 5

5
You believe that your skills and knowledge of stock market

can help you to outperform the market.
1 2 3 4 5

6
You rely on your previous experiences in the market for

your next investment
1 2 3 4 5

7
You forecast the changes in stock prices in the future based

on the recent stock prices
1 2 3 4 5
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The following statements relate to your opinion about Disposition Effect

Please indicate the extent of agreement with each of the below
question.
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Please tick only one number.

1
You believe to sell your stock early when it gives you a

small profit.
1 2 3 4 5

2
You believe to sell your stock early when it gives you a

small loss.
1 2 3 4 5

3 You hold your losing stock until it gives you a profit. 1 2 3 4 5
4 You did not want a huge profit on your stock 1 2 3 4 5
5 You did not hold a stock for a long period of time 1 2 3 4 5
6 You prefer selling the wining stock rather than holding it 1 2 3 4 5

The following statements relate to your opinion about Overconfidence Bias

Please indicate the extent of agreement with each of the below
question.
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Please tick only one number.

1
Do you think that your decision on investment is always

right?
1 2 3 4 5

2
Do you think that your decision is better as compares to

others?
1 2 3 4 5

3
You believe that your analysis related to stock is always

right?
1 2 3 4 5

4
Do you think that other people have less knowledge of

stock as compare to you?
1 2 3 4 5

5 You never follow other people decision. 1 2 3 4 5

6
You always give a priority to your own decision because

you think that you are right.
1 2 3 4 5

The following statements relate to your opinion about Fundamental Anomalies

Please indicate the extent of agreement with each of the below
question.
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Please tick only one number.

1 How the value of firm effects your investment decision. 1 2 3 4 5

2
The neglected stocks have a priority in your investment

decision.
1 2 3 4 5

3
Did you prefer those firms during your investment decision

Who give high dividend?
1 2 3 4 5

4
Small cap Firms always attract you during investment

decision.
1 2 3 4 5

The following statements relate to your opinion about Technical Anomalies

Please indicate the extent of agreement with each of the below
question.
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Please tick only one number.

1
The Analysis before making you investment is always

useful.
1 2 3 4 5

2 Did you always make analysis before investment decision? 1 2 3 4 5
3 Do you think that analysis before investment is necessary? 1 2 3 4 5

4
Do you think that movement in stock market can be

measured Through analysis?
1 2 3 4 5
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The following statements relate to your opinion about Calendar Anomalies

Please indicate the extent of agreement with each of the below
question.
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Please tick only one number.

1
How the different days in a week effects your investment

decision.
1 2 3 4 5

2
Did your investment decision change during the whole

year due to Change in calendar?
1 2 3 4 5

3
How the financial year end effects your investment

decision?
1 2 3 4 5

4 Did you withdrawal your investment on weekend? 1 2 3 4 5

The following statements relate to your opinion about Financial Literacy

Please indicate the extent of agreement with each of the below
question.
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Please tick only one number.
1 I know how the stock market works. 1 2 3 4 5

2
I am somewhat knowledgeable of stock market activities on

the PSX.
1 2 3 4 5

3 I usually give advice about finances to my friends. 1 2 3 4 5

4
I believe that personal financial literacy can help lead a

financially secure investment.
1 2 3 4 5

5
I usually attend seminars, conferences & workshops hosted

by the PSX at least 3 times a year.
1 2 3 4 5

6 I usually visit the PSX website (at least every 3 months). 1 2 3 4 5

7
I usually follow the stock market through financial News

(TV, Newspaper, Financial reports, prospectus and
manuals).

1 2 3 4 5

Note
1 We thank the anonymous reviewer for pointing out the limitations on the causality analysis in our analyses.

References
Abdin, Syed Zain Ul, Naheed Sultana, Mariam Farooq, and Syed Zulfiqar Ali Shah. 2017. Stock market anomalies as mediators

between prospect factors and investment decisions and performance: Findings at the individual investor level. The Lahore Journal
of Business 6: 22–40.

Abdin, Syed Zain Ul, Omer Farooq, Naheed Sultana, and Mariam Farooq. 2018. The impact of heuristics on investment decision and
performance: Exploring multiple mediation mechanisms. Research in International Business and Finance 42: 674–88. [CrossRef]

Abul, Sadeq. 2019. Factors influencing individual investor behaviour: Evidence from the Kuwait stock exchange. Asian Social Science
15: 27–39. [CrossRef]

Achelis, Steven B. 2001. Technical Analysis from A to Z. New York: McGraw Hill.
Adil, Mohd, Yogita Singh, and Mohd Shamim Ansari. 2022. How financial literacy moderate the association between behaviour biases

and investment decision? Asian Journal of Accounting Research 7: 17–30. [CrossRef]
Aftab, Mahmooda. 2020. Behavioral Biases as Predictors of Investment Decision of Individual Investors in Pakistan. Available online:

https://ssrn.com/abstract=3619580 (accessed on 19 May 2023). [CrossRef]
Ahmad, Maqsood, and Syed Zulfiqar Ali Shah. 2020. Overconfidence heuristic-driven bias in investment decision-making and

performance: Mediating effects of risk perception and moderating effects of financial literacy. Journal of Economic and Administrative
Sciences 38: 60–90. [CrossRef]

Ahmad, Zamri, Haslindar Ibrahim, and Jasman Tuyon. 2017a. Behavior of fund managers in Malaysian investment management
industry. Qualitative Research in Financial Markets 9: 205–39. [CrossRef]

Ahmad, Zamri, Haslindar Ibrahim, and Jasman Tuyon. 2017b. Institutional investor behavioral biases: Syntheses of theory and
evidence. Management Research Review 40: 578–603. [CrossRef]

Ahmed, Mohamed S., and John A. Doukas. 2021. Revisiting disposition effect and momentum: A quantile regression perspective.
Review of Quantitative Finance and Accounting 56: 1087–28. [CrossRef]

https://doi.org/10.1016/j.ribaf.2017.07.010
https://doi.org/10.5539/ass.v15n3p27
https://doi.org/10.1108/AJAR-09-2020-0086
https://ssrn.com/abstract=3619580
https://doi.org/10.2139/ssrn.3619580
https://doi.org/10.1108/JEAS-07-2020-0116
https://doi.org/10.1108/QRFM-08-2016-0024
https://doi.org/10.1108/MRR-04-2016-0091
https://doi.org/10.1007/s11156-020-00919-4


Risks 2023, 11, 109 27 of 32

Ahmed, Zeeshan, Shahid Rasool, Qasim Saleem, Mubashir Ali Khan, and Shamsa Kanwal. 2022. Mediating role of risk perception
between behavioral biases and investor’s investment decisions. Sage Open 12: 1–18. [CrossRef]

Ahn, David, Syngjoo Choi, Douglas Gale, and Shachar Kariv. 2014. Estimating ambiguity aversion in a portfolio choice experiment.
Quantitative Economics 5: 195–223. [CrossRef]

Akbar, Mona, Aneel Salman, Khurrum S. Mughal, Fahad Mehmood, and Nedim Makarevic Akbar. 2016. Factors affecting the
individual decision making: A case study of Islamabad Stock Exchange. European Journal of Economic Studies 15: 242–58.

Alessie, Rob, Maarten Van Rooij, and Annamaria Lusardi. 2011. Financial literacy and retirement preparation in the Netherlands.
Journal of Pension Economics and Finance 10: 527–45. [CrossRef]

Almansour, Bashar Yaser, and Yaser Ahmad Arabyat. 2017. Investment decision making among gulf investors: Behavioural finance
perspective. International Journal of Management Studies 24: 41–71. [CrossRef]

Al-Tamimi, Hassan, and Al Anood Bin Kalli. 2009. Financial literacy and investment decisions of UAE investors. The Journal of Risk
Finance 10: 500–16. [CrossRef]

Alvi, Jahanzaib, Muhammad Rehan, and Ismat Mohiuddin. 2021. Calendar Anomalies or illusions? Evidence from Pakistan Stock
Market. Ege Academic Review 21: 285–98. [CrossRef]

Anjum, Sadia. 2020. Impact of market anomalies on stock exchange: A comparative study of KSE and PSX. Future Business Journal 6:
1–11. [CrossRef]

Azzopardi, Paul V. 2010. Behavioral Technical Analysis. Petersfield: Harriman House Limited.
Babajide, Abiola Ayopo, and Kehinde Adekunle Adetiloye. 2012. Investors’ behavioral biases and the security market. An empirical

study of the Nigerian security market. Accounting and Finance Research 1: 219–29. [CrossRef]
Baddeley, Michelle, Chris Burke, Wolfram Schultz, and T. Tobler. 2010. Impacts of Personality on Herding in Financial Decision-Making.

Cambridge Working Papers in Economics. Cambridge: Faculty of Economics, University of Cambridge.
Baker, H. Kent, Greg Filbeck, and Victor Ricciardi. 2017. How behavioural biases affect finance professionals? The European Financial

Review, 25–29. Available online: https://ssrn.com/abstract=2899214 (accessed on 19 May 2023).
Baker, Malcolm, Richard S. Ruback, and Jeffrey Wurgler. 2007. Behavioral corporate finance. In Handbook of Empirical Corporate Finance.

Amsterdam: Elsevier, pp. 145–86.
Bako, Dana-Elena, and Ioana-Cristina Sechel. 2013. Technical and fundamental anomalies. Paradoxes of modern stock exchange

markets. The Annals of the University of Oradea 6: 37–39.
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