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Introduction

Investor's behavior in investment decision-making has gained much attention since it is closely
related to investment performance. The development in finance and investment literature indicates
that there are different views of investor behavior. The traditional financial literature sees that
investor acts rationally in choosing their investment (Misal, 2013) by using their thoughts to absorb
information before taking acts in choosing an investment (Chen et al., 2015). This traditional view
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sees that investment decisions in buying stocks or investments are based on clear information
(Gunathilaka, 2014), such as risk, time, interest rate change, macro, and resources. Initially, the
investors assume that they are not controlled by behavioral factors when making an investment
decision (Markowitz, 2007). However, the studies and literature regarding finance keep developing,
and it leads to the conclusion that investors' rationality is only an assumption in decision-making
(Fieger, 2017; Mojtaba, 2016).

The literature on behavioral finance started to arise in 1980s, and it focuses on how investors
behave in making decisions (Woldie et al., 2018). Currently, most investors are not using a rational
approach in deciding to invest. This change occurs when the market information is not always
perfect, and there is a poor track record of traditional finance in explaining financial market trends
and stock movements (Musse, 2015). In behavioral finance, there is an understanding that personal,
emotional, and psychological factors can influence investors' risk perception and behavior.

The results from previous studies have shown that some investors use an irrational
approach in decision-making (Woldie et al., 2018; Charles & Kasilingam, 2016; Ritter, 2003) since
they are influenced by psychological factors (Barberis, 2003; Kourtidis et al., 2011) and
overconfidence bias (Barber & Odean, 2002). Regarding this, Charles & Kasilingam (20106) in his
study also stated that some investors are less likely to take risks, while others are deliberately
choosing high-risk investments. Therefore, studies related to investor behavior in choosing
investment become relevant to be carried out.

Irrational decision-making can be influenced by biases that investors might perceive, such
as overconfidence bias and the illusion of control bias. These biases can shape the cognitive profile,
eventually influencing how investors collect and understand investment-related information (Sabir
et al., 2019). The illusion of control bias is the tendency for people to overestimate their ability to
control events. It is related to herding behavior because the individual might feel that others are
making decisions based on relevant information (Pompian, 2011; Sabir et al, 2019).
Overconfidence bias is related to excessive confidence owned by investors. This can lead to the
unfounded belief of investors' reasoning, ability, and judgment about an investment.

The bias perceived by investors can also have an impact on excessive trading and poor
performance (Barber & Odean, 2002). Currently, the hectic numbers of IDX investment galleries in
universities have become an interesting phenomenon to be studied. In 2017, the investment galleries in
universities have increased and reached 300 galleries (market.bisnis.com). The increasing number of
investors in college students especially in West Java, is influenced by the tendency of irrational attitude
in investing, which may be caused by the bias perceived by investors, and lead them to herding behavior
(Tania et al., 2015). The increasing number of young investors in a college student is proven by Ariadi
et al. (2015), who found that students show enthusiasm to learn about the type of investment.

This study attempts to understand the influence of overconfidence bias and the illusion of
control in affecting investor decision-making. The authors also use demography as a moderating
variable to see how certain factors can strengthen or weaken the relationship between bias
petceived by investors and their decision-making. This study also fills the research gap addressed
by Zahera & Bansal (2017) that there is a need to examine the different behavior of investors in
determining their investment based on demography and seasonal factors. In this study, three
demography factors are used as moderating variables: age, gender, and education.

Literature Review and Hypotheses
Overconfidence Bias and Investor Decision-making

Overconfidence bias is excessive confidence which is not necessarily true and is only based on
intuition, judgments, and cognitive abilities (Pompian, 2012), or it can be interpreted that investors
exaggerate their knowledge based on their positive experiences (Keswani, 2019). Overconfidence
bias is caused by the belief that the information obtained can be used well because the investors
believe that they have an accurate and appropriate analysis. However, it is only an illusion of
knowledge and ability because of several reasons such as lack of experience and limited ability to
interpret information (Baker & Nofsinger, 2002), or underestimating the risk (Keswani, 2019).
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Overconfidence bias can affect investor behavior when they choose an investment. An
investor who has just made two or three transactions often feels sure enough to make any
investment decision. If many investors in the capital market have this overconfidence bias
aggregately. The reaction that occurs in the market would be far from rational. In his study, Dittrich
et al. (2005) stated that overconfidence bias significantly influences investor decision-making. The
results from Ady (2018) also showed that cognitive bias, including overconfidence bias, can affect
an investment decision. An overconfident investor is not only making a wrong choice for
themselves, but it will have a strong effect on the whole market. Investors tend to conduct
overtrade as a result of the belief that they have better knowledge than others. The excessive
confidence of an investor due to their ignorance, passivity, and lack of understanding of the
performance of investment companies might cause them to underestimate the risk of an
investment, thus resulting in a portfolio with bad performance.

The results of the study prove that overconfidence can have a significant and positive effect
on investment decision-making. Everyone can become overconfident when their age and education
increase (Qasim et al., 2019). Other studies have also proven that men are more confident than
women, and their impact on decisions is significant (Baber & Odean, 2001).

The overconfidence bias has a significant positive effect on investment decisions (Kartini
& Nahda, 2021), in their research it is known that students dominate the majority of respondents,
so they are likely to have a high level of motivation and enthusiasm in investing. This should be
noted for young investors who are particularly prone to overconfidence bias.

The results from previous studies have found that the tendency to have overconfidence
bias in stock selection is influenced by demographic factors, which determine investor behavior.
Warren et al. (1990) revealed that one's investment decision is not only based on the factor that
they are following other's decisions but also on lifestyle and demographic characteristics. This
factor includes gender, age, education, and investment time (Jain et al., 2020).

According to gender, investors are divided into males and females. Investor preferences
based on gender are different; men are more risk-takers than women (Croson & Gneezy, 2009).
The age level of the two sexes is also different. The investors are confident that they are educated.
If an investor is confident, his trading frequency will also increase (Graham et al., 2009). Investors
with more education have a lower disposition effect (Goo et al., 2010). Overconfidence increases
when individuals have more education (Bhandari & Deaves, 2006; Deaves et al., 2010).

Osman (2015), in his study, revealed that men are braver in taking high-risk investment
product because of their overconfidence compared to women. On the other hand, Sekkat &
Veganzones-Varoudakis (2007) found that women tend to act more carefully and avoid risk than
men. Aside from gender, age and education of investors are also believed to have a role in
influencing their decision. The study from Christanti & Mahastanti (2011) mentioned that younger
investor considers many other variables because they have not had many experiences. Ont the
other hand, older or middle-aged investors do not consider as many because they already have
many experiences in trading or investing. In addition, it is also found that investors with
overconfidence biases are relatively 25 years old or older (Pompian, 2012). Lin (2011) has found
that educated investors decide to invest based on their knowledge, ability, and self-confidence. In
this regard, the higher an investor's education, the higher their self-confidence would be.

Based on these explanations, the hypothesis proposed in this study is:

H1 : Overconfidence bias has a positive influence on investor decision-making.

H1la: Gender moderates the influence between overconfidence bias on investor decision-making.
H1b: Age moderates the influence between overconfidence bias on investor decision-making.
H1lc: Education moderates the influence between overconfidence bias on investor decision-making.

Illusion of Control Bias and Investor Decision-making

The illusion of control bias is the tendency of a person to believe that they can control or at least
influence results, while, in fact, they cannot (Pompian, 2012). According to Nofsinger (2005), there
are several things that can drive investors to choose an investment, namely choice, order of results,
familiarity, past success, information, and active involvement. The illusion of control bias can make
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an investor perceive that they can control the external condition with their ability, while the
condition in the external environment is outside of their control.

Regarding the illusion of control, successful investments in the past would also determine
the investors' bravery to make an investment decision. Qadri & Shabbir (2014) conducted a study
on this topic and found that illusion of control bias influences investor decision-making. Riaz &
Igbal (2015) also stated that illusion of control bias may cause investors to be overconfident in
making the decision to invest. However, Labajova et al. (2021) in their study on the influence of
illusion of control in the context of farm machinery investment in Germany, found that illusion of
control bias does not influence investor decision-making, as the biases may be small and might not
be appropriate in this particular setting.

According to Riaz & Igbal (2015), an illusion of control and behavioral bias have similarities
as individuals think that control and influence on outcomes can be done at any random events.
Previous studies have proven that male investors tend to perceive an illusion of control bias more
than female investors (Qadri & Shabbir, 2014). This is strengthened by Hsu et al. (2021), who
stated that the behavioral bias in individual investors varies across gender and age and that it can
be mitigated by financial literacy. Other demography variables, such as education, have also proven
to affect the relationship between the illusion of control bias and investor decision-making.
Educated farmers with high financial literacy are expected to understand the events they can
control and those they cannot (Labajova et al., 2021).

Prosad et al (2015) examined demographic characteristics, including age, and gender against
behavioral bias. They found that age and gender had a relationship with behavioral bias. Tekge et
al (20106) identified that overconfidence in controlling investment returns among individual
investors declines with age. Lucia et al. (2010) tried to experiment to test the existence of the illusion
of control, the results of the study found that there were variations in individuals who experienced
the bias of illusion of control in making investment decisions. However, this phenomenon is
present among both men and women.

The illusion of individual control bias overestimates one's own ability to achieve the desired
results but in reality, the individual cannot achieve it and this illusion leads individuals to poor
investment decisions (Rudski, 2004). Prospect theory reveals that several other biases influence
individual investment decisions and lead to irrationality. Still, the effects of bias are not always of
the same intensity as some empirical studies show that investment decisions can be made better
based on a certain level of education due to having more knowledge. and information about
financial issues (Ullah, 2015).

Based on these explanations, the hypothesis proposed in this study is:

H2 : Illusion of control bias has a positive influence on investor decision-making.

H2a: Gender moderates the influence between illusion of control bias on investor decision-making,.
H2b: Age moderates the influence between illusion of control bias on investor decision-making.
H2c: Education moderates the influence between illusion of control bias on investor decision-making,.
Based on the relationship between variables that has been explained, the conceptual framework of
this study is shown in Figure 1.

Over confidence
Biases

Investor Decision
Making

Illusion of
Control Biases

Gender

Figure 1. Conceptual Framework
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Research Methods

The research design in this study is survey research using a quantitative approach with the aim of
measuring causal relationships. This study focuses on individual investors in the city of Bandung
who invest in the IDX. To determine the number of representative samples, this study uses the
advice of Hair et al. (2019), which is the number of indicators multiplied by five or ten. The number
of indicators of the variables studied is 20 indicators, then the number is multiplied by 5. So the
number of samples is 100 (5 x 20 indicators). The sampling technique used was accidental sampling
with Partial Least Squares-Structural Equation Modeling (PLS-SEM) with SmartPLS 3.0.

Variable Measurement

The measurement of each variable is developed based on the previous studies, with the details
shown in Table 1.

Table 1. Operational Definition and Dimensions

Variable and Source Definition Dimensions
Overconfidence Bias (Kansal & = Feelings of being overconfident in 1. Better than average
Singh, 2018; Koo & Yang, one's abilities or knowledge in trading 2. Self-attribution
2018; Mishra & Metilda, 2015) or investing. 3. Positive illusion
4. Planning Fallacy
Illusion of Control Bias Very high belief in the ability to 1. Ignoring risk
(Nofsinger, 2005; Honl et al., predict outcomes, but in fact, itis not. 2. Assuming everything is easy
2017; Sha & Ismail, 2021) to be done
3. Assuming to be able of deter-
mining a decision result
Investor Decision-making A complex process that includes an 1. Rational
(Scott & Bruce, 1995; Rasheed ~ analysis of several factors and 2. Intuitive
et al., 2018; Gambetti & following several steps. 3. Dependent
Giusberti, 2019)
Demography (Katper et al., Characteristics of a population both 1. Gender
2019; Bashir et al., 2013; Vuong  in terms of size, structure, population 2. Age
& Dao, 2012). distribution, and changes 3. Education

Results and Discussions
Descriptive Analysis

The findings of this study identify that the respondents are dominated by male (53%) in the age
group of 26-35 years old (66%), with the education level of bachelor (75%). More details are
presented in Table 2.

Table 2. Demographic Characteristics

Characteristics Frequency Percentage
Gender
Male 53 53%
Female 47 47%
Age
18-25 years 3 3%
26-35 years 66 66%
36-45 years 29 29%
406-55 years 2 2%
Education
High School or equivalent 6 6%
Bachelot's degree 75 75%
Mastet's degree 17 17%

Doctoral degree 2 2%
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Verificative Analysis
Outer model evaluation

The results for the outer model evaluation for validity and reliability and path coefficient is
presented in Figure 2 and 3.
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Figure 3. Final Output of Outer Model Evaluation
Convergent Validity

Convergent validity is examined by checking the reliability or validity of the indicator in each item
using the loading factor value. The limit of loading factor value used in this study is 0.7. In Figure
2, several indicators are dropped from the study because it does not meet the loading factor value
limit, namely Y.1, Y.8 , Y.9 and Y.10. After the indicators are dropped, it can be seen in Figure 3
that the indicators in each variable have loading factor value of > 0.70 (valid). Therefore, the
convergent validity are met.

Discriminant Validity

The research model has good discriminant validity if the value of square root of Average Variance
Extracted (AVE) of each construct is greater than each construct in the model. The results are
shown in Table 3.
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Table 3. Value of Square Root of AVE

Illusion of Control Investor Decision- Overconfidence
Bias making Bias
Tlussion of Control Bias 0,854
Investor Decision-making 0,712 0,833
Overconfidence Bias 0,692 0,673 0,818

Based on Table 3, it can be known that the value of the square root of AVE is 0.854, 0.833, and
0.818, which are greater than the value of each construct, or that the value of the square root of
AVE is > 0.5. It can be said that the outer model has good discriminant validity.

Reliability and Average Variance Extracted (AVE)

The reliability test can be seen from the value of Cronchbach's Alpha, Composite Reliability, and AVE.
The construct is reliable if the value of AVE is > 0.50, composite reliability is > 0.70, and cronbach’s alpha
is > 0.60. The output for SmartPLS for composite reliability is presented in Table 4.

Table 4. Value of Cronbach's Alpha, Composite Reliability, and AVE

Cronbach's Alpha  Composite Reliability AVE
Tlussion of Control Bias 0,877 0,915 0,730
Investor Decision-making 0,911 0,932 0,695
Overconfidence Bias 0,900 0,924 0,669

The results of SmartPLS output in Table 2 shows that all construct has the AVE value of > 0.50,
composite reliability value of > 0.70, and Cronbach's alpha value of > 0.60. Therefore, it can be
concluded that all constructs have good reliability.

Inner Model Evaluation (Structural Model)

Based on the results of the outer model evaluation, it is found that the model has meet the criteria.
Based on this, an inner model test or structural model evaluation will be done by looking at the
reliability value of indicator in the construct of dependent variable and path coefficient results from
the t-statistic value. Another evaluation is done by looking at the value of Q* predictive relevance.
It aims to understand the influence between variables through bootstrapping.
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Variance Analysis (R?) or Determinant Coefficient

Determinant coefficient or variance analysis (R?) is aimed to understand whether the prediction
model is good. The prediction model is good if the R? value is higher. The determinant coefficient
value in this study is shown in Table 5.

Table 5. Value of Determinant Coefficient

R Square Details
Investor Decision-making 0,569  Model Moderate (Before the addition of moderating variable)
Investor Decision-making 0,613  Model Moderate (After the addition of moderating variable)

It can be seen in Table 5 that the model in this study has a good prediction model, whether before
the addition of moderating variable or after the addition of moderating variable.

Predictive Relevance Analysis (Q*)

The fit model test is carried out through the Q*by looking at the value of Q-square, if the value of
QQ*is greater than zero, the model is good or fit. The estimation results can be seen in Table 6.

Table 6. Q-square Value

SSO SSE Q2 (=1-SSE/SSO) Details
Investor Decision-making 600,000 378,577 0,369 Have a strong predictive
relevance value (Before the
addition of moderating variable).
Investor Decision-making 600,000 366,519 0,389 Have a strong predictive
relevance value (After the
addition of moderating variable).

In Table 0, it can be seen that the Q-square value for investor decision-making before and after
the addition of moderating variable is 0.369 and 0.389. Therefore, it can be said that the model in
this study is good enough to describe the reality and phenomenon that occurs in the field.
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Bootstrapping Evaluation

The assessment of the significance of the prediction model in the inner model evaluation can be
seen from the value of p-value. If the p-value is > 0.05 or 5%, it means that the influence is not
significant. If the p-value is < 0.05 or 5%, it means that the relationship has a significant influence.
The results of hypothesis test are presented in Table 7.

Table 7. Results of P-Value (Bootstraping)

Original T p Results Conclusion
Sample  Statistics Values
Overconfidence Bias = Investor 0,411 3,500 0,001 Significant H1 accepted
Decision-making
Gender x Overconfidence Bias = 0,282 2,624 0,009 Significant H1la accepted
Investor Decision-making
Age x Overconfidence Bias = -0,011 0,086 0,932 Not Significant ~ H1b rejected

Investor Decision-making

Education x Overconfidence Bias =2 0,049 0,481 0,031  Not Significant ~ Hlc rejected
Investor Decision-making

Tllusion of Control Bias = Investor 0,425 3,745 0,000 Significant H2 accepted
Decision-making

Gender x Illusion of Control Bias 2 -0,257 2,468 0,014 Significant H2a accepted
Investor Decision-making

Age x Illusion of Control Bias = 0,043 0,298 0,766  Not significant ~ H2b rejected
Investor Decision-making

Education x Illusion of Control Bias -0,028 0,237 0,813  Not significant ~ H2c rejected
= Investor Decision-making

Discussion

The results of this study indicate that overconfidence bias significantly influences investor decision-
making in a positive direction. The higher the overconfidence bias perceived by investors, the more
often investors make investment decisions. Overconfident people believe that they are better at
various skills than they really are (Hsu, 2021). Overconfidence in investing can lead to problems
such as excessive trading, poorly diversified portfolio management, and larger risk accumulation
(Merkle, 2017). Overconfidence overcomes the limited knowledge of investors on their
investments, assuming that their decisions are always right. Research shows that individual
investors in Bandung City tend to be overconfident in making investment decisions and are more
confident in their own abilities in managing their funds than doing it through an investment
manager. Based on this, overconfident investors can bear a greater risk in their decision-making in
investing (McCannon et al., 2010).

The moderating role of gender as one of the demographic factors in the influence of
overconfidence bias on investor decision-making has a significant positive influence, while age and
education level do not show any significant effect in moderating the relationship between the
variables. In this case, both men and women have a tendency to behave overconfidently (Mishra
& Metilda, 2015). It is proven that gender has a role in strengthening the influence of
overconfidence bias on investor decision-making. The majority of respondents in this study are
male, as males usually have superior abilities in processing information and are better able to make
judgments than women, so they have high self-confidence (Renerte et al., 2020). Barber & Odean
(2001) show that men are more confident and trade more often than women. The level of
overconfidence an investor expects to experience increases in the early stages of investing. Then,
with more experience, he became more aware of his own abilities. An overconfident investor
invests too aggressively, thereby increasing trading volume and market volatility while lowering his
own expected profit.

Based on the research results, it is proven that the illusion of control bias positively
influences investor decision-making. This means that if investors perceive the illusion of control



192 | The influence of cognitive biases on investor decision-making: ...

bias is high, then investors will make investment decisions more often. Under certain conditions,
they often rely on their intuition and have great confidence in determining an outcome. The illusion
of control bias is a very high belief in the ability to predict a result, but in fact not (Hsu & Chen,
2017; Metilda, 2015). The illusion of control is seen by several experts as dangerous for investors,
mainly in decision-making, because of the tendency to believe that they can control or at least able
to influence the results that they clearly cannot do. This study's results indicate that investors with
an illusion of control bias will make investment decisions more often. Individual investors with
this bias think that their skills are valuable and productive, consider themselves highly skilled, and
can make the right decisions in various situations (Din et al., 2020).

The moderating role of gender as one of the demographic factors in the relationship
between the illusion of control bias and investor decision-making has a significant negative
influence. However, education and age do not significantly moderate the influence of illusion of
control bias on investor decision-making. Unlike the case with the moderating role of gender in
the influence of overconfidence bias on investor decision-making, in this case, gender tends to
moderate negatively or weaken the influence of illusion of control biases on investment decisions.
Gender roles can reduce the level of illusion of control bias in investing. In this regard, both men
and women tend to be able to reduce their confidence control over their investment decisions
related to information, obtaining investment returns and risks, consulting with fellow investors,
and others.

The results of the study found that age and education did not moderate the effect of
overconfidence bias and illusion of control on investor decision-making. With the younger age, the
enthusiasm to know new things will be higher, making young investors vulnerable to behavioral
bias, as shown in the demographic characteristics table, the most dominant age is age who is not
young enough anymore so that with age maturity and has various experiences in Investing and
being able to better control emotions will not be affected by these two biases. Furthermore,
education is also not susceptible to these two biases, because the higher the level of understanding
of education, the higher the investment. Investors with a high level of education tend to be risk-
averse (Rajagopalan, 2014), so they know the risks they face and will be more careful in making
investment decisions.

Theoretical Implication and Managerial Implication

The theoretical implication of this study shows that the higher the overconfidence bias, the greater
the investor's decision-making. This bias will have a stronger influence with the presence of gender.
People who have high confidence invest more often, causing a lot of decisions to be made, which
results in an increase in trading volume. The illusion of control bias will improve investor decision-
making. This bias will be weakened by the presence of gender. Men or women are likely to be able
to mitigate the effects of a lack of control over the likelihood of events occurring in the market on
their investment decisions with information about investment returns and risks.

The practical implication of this study is that investors should be aware of cognitive biases,
which include overconfidence bias and illusion of control bias while making decisions to invest.
The biases can occur whether the investors realize it or not. Therefore, it would be useful for them
to understand the kind of cognitive biases so that investors can act rationally while making
investment decisions. In this study, it has been proven that educated investors in mature age are
not exposed to these biases as they tend to think more rationally with their knowledge. However,
regarding gender, there is still a need to pay attention to overcome these biases, especially
overconfidence bias for both male and female gender.

Conclusion

Several conclusions can be drawn based on the influence of overconfidence bias and illusion of
control bias on investor decision-making with the moderating role of demographic factors. The
first one is that both illusion of control and overconfidence bias influence investor decision-
making. Second, gender positively moderates the influence of overconfidence bias on investor
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decision-making but negatively moderates the influence of illusion of control bias on investor
decision-making. Third, age and education do not moderate the influence of overconfidence bias
and illusion of control bias on investor decision-making.

This study is still limited in several contexts, one of those are population. The population
in this study is limited to individual investors in Bandung. Future studies can conduct research with
similar direction using other populations, or focusing on a certain population, to ensure the
generalizability of the results. There is also a need to develop other variables, dimensions, and
indicators in accordance with the development of financial theory.
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