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ARTICLE INFO ABSTRACT

Understanding how psychological factors influence investment decisions is
crucial for both investors and financial professionals. This study explores the
interplay between overconfidence bias, anchoring bias, and risk tolerance in
shaping investment choices. Overconfidence bias leads investors to overestimate
their abilities, potentially leading to excessive risk-taking. Anchoring bias occurs
when investors rely too heavily on initial information, hindering their ability to
adjust assessments based on new evidence. Both biases can significantly impact
risk tolerance, a key factor in investment decision-making. This research
investigates the impact of these biases on risk tolerance and subsequent
investment choices. A sample of 410 participants completed measures of
overconfidence bias, anchoring bias, risk tolerance, and investment decision-
making styles. The findings support the hypotheses that overconfidence and
anchoring biases significantly influence risk tolerance. Investors exhibiting these
biases are more likely to display higher risk tolerance. Additionally, risk
tolerance has a significant positive effect on the riskiness of investment decisions
made. This study contributes to the growing body of knowledge in behavioral
finance by highlighting the influence of cognitive biases on investor behavior.
The findings can inform investors, financial professionals, and policymakers
about the potential pitfalls of these biases and the importance of considering risk
tolerance in investment decisions.

Key Words: Cognitive bias, Over Confidence bias, Anchoring bias, investment
decisions.

I INTRODUCTION:

In the realm of financial decision-making, individuals are often faced with complex choices that involve
assessing risks and potential rewards. Understanding the psychological factors that influence decision-
making in investment contexts is crucial for both investors and financial professionals. Among the myriad
cognitive biases that affect human judgment, overconfidence bias and anchoring bias stand out as
particularly influential in shaping risk tolerance and investment decisions. This research aims to delve into
the interplay between these biases and risk tolerance, exploring how they collectively impact investment
decisions and subsequent financial outcomes.

Financial decision-making involves evaluating various investment options, weighing potential risks against
expected returns, and making choices that align with one's financial goals and risk preferences. However,
numerous studies have demonstrated that individuals often deviate from rational decision-making principles
due to the influence of cognitive biases (Kahneman&Tversky, 1979; Barberis, 2013). These biases, rooted in
human psychology, can lead to suboptimal decisions, resulting in financial losses or missed opportunities.

One of the most prevalent cognitive biases affecting financial decision-making is overconfidence bias. This
bias refers to the tendency of individuals to overestimate their own knowledge, skills, and abilities, leading
them to be overly confident in their judgments and decisions (Odean, 1998; Barber &Odean, 2001). In the
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context of investing, overconfident investors may believe that they possess superior information or expertise,
leading them to take excessive risks or engage in speculative trading (Gervais&Odean, 2001). Overconfidence
bias can distort risk perceptions, leading investors to underestimate the likelihood of negative outcomes and
overestimate their ability to outperform the market.

Anchoring bias is another cognitive bias that significantly influences financial decision-making. This bias
occurs when individuals rely too heavily on initial information or reference points (Tversky&Kahneman,
1974). In investment contexts, anchoring bias manifests when investors anchor their decisions to irrelevant or
arbitrary reference points, such as past stock prices or analyst recommendations (Barberis& Huang, 2008).
As a result, investors may fail to adequately adjust their assessments of risk and return based on new
information, leading to suboptimal investment decisions.

Prospect theory, developed by provides a theoretical framework for understanding how individuals
Kahneman and Tversky (1979),evaluate risky choices and make decisions under uncertainty. According to
prospect theory, individuals' preferences are shaped by subjective value functions that reflect both gains and
losses relative to a reference point. Prospect theory posits that individuals exhibit risk aversion when facing
gains but become risk-seeking when facing losses, a phenomenon known as the "reflection effect." Moreover,
prospect theory suggests that individuals' risk attitudes are influenced by cognitive biases such as loss
aversion, overconfidence, and anchoring.

Dual-process theory, proposed by Kahneman (2011), posits that human decision-making is governed by two
distinct cognitive systems: System 1 and System 2. System 1 operates automatically and intuitively, relying on
heuristics and shortcuts to make rapid judgments. In contrast, System 2 involves deliberate and analytical
thinking, requiring conscious effort and cognitive resources. Dual-process theory suggests that cognitive
biases, including overconfidence and anchoring, primarily arise from the intuitive processing of information
by System 1. Understanding the interplay between these cognitive biases and the dual-process model can
provide insights into how individuals form risk perceptions and make investment decisions.

Numerous studies have investigated the relationship between overconfidence bias and risk tolerance in
investment decision-making. For example, Barber and Odean (2001) found that overconfident investors tend
to trade more frequently, resulting in lower portfolio returns due to transaction costs and poor timing.
Similarly, Deaves et al. (2010) observed that overconfident investors exhibit higher levels of trading activity
and are more likely to hold undiversified portfolios, exposing themselves to greater idiosyncratic risk. These
findings suggest that overconfidence bias is associated with lower risk aversion and higher risk-taking
behavior among investors.

Research examining the influence of anchoring bias on risk tolerance has also yielded insightful findings. For
instance, Rabin and Schrag (1999) conducted experiments demonstrating that individuals' risk preferences
are influenced by arbitrary numerical anchors, even when those anchors are irrelevant to the decision at
hand. Similarly, Northcraft and Neale (1987) found that negotiators who receive high initial offers anchor
their subsequent counteroffers at higher levels, resulting in higher settlement prices. In the context of
investment decision-making, anchoring bias may lead investors to base their risk assessments on irrelevant
reference points, resulting in suboptimal risk-return tradeoffs.

II LITERATURE REVIEW:

Individual investor decision-making can be significantly influenced by cognitive biases (Madaan, G., & Singh,
S. 2019). This research investigates the impact of two prominent biases, overconfidence and anchoring, on
risk tolerance and, subsequently, how risk tolerance affects investment choices. This literature review
explores existing research to establish a theoretical foundation for the study and offer insights for research
article.

Behavioural finance has identified several cognitive biases that influence investor behaviour:

Overconfidence Bias: Investors tend to overestimate their knowledge, skill, and ability to predict market
movements. This can lead to excessive risk-taking and potentially suboptimal investment outcomes
(Shefrin&Statman, 2000, Jain, R., Jain, P., & Jain, C., 2015).

Anchoring Bias: Investors rely too heavily on the first piece of information they encounter, leading to biased
judgments (Pompian, M. M, 2012). This can be particularly relevant when investors receive initial
information about potential investments or market conditions (Tversky&Kahneman, 1974).

Malmendier& Pope (2006) found that overconfident investors tend to overestimate their returns and
underestimate risk, leading them to exhibit higher risk tolerance. This can result in a mismatch between their
risk appetite and their actual risk capacity. Benartzi&Thaler (1995) demonstrated how anchoring bias can
influence risk tolerance. When presented with an initial high-risk scenario, investors may exhibit a higher
overall risk tolerance compared to those presented with a low-risk scenario first. This highlights how framing
of information can impact risk perception.
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Risk tolerance is a crucial factor in investment decision-making. Investors with higher risk tolerance are more
likely to:

Invest in Riskier Assets: They may allocate a larger portion of their portfolio to assets like stocks, which have
higher potential returns but also increased volatility, compared to safer options like bonds (Grable & James,
2006).

Higher risk tolerance can be associated with a more active trading style, potentially leading to higher
transaction costs and potentially lower returns due to emotional decision-making (Barber &0Odean, 2000).
Investors with higher risk tolerance may seek out investment strategies with greater potential for return, even
if accompanied by higher potential losses (Mehra& Prescott, 1985).

IIT. RESEARCH PROPOSAL:

Overconfidence
Bias

¥ Risk 4 Investment
Bl } | SR
\  Tolerance / \ Decisions

Anchoring
Bias

This research project aims to explore the elaborate relationship between overconfidence bias, anchoring bias,
risk tolerance, and investment decisions. Overconfidence bias and anchoring bias are two well-documented
cognitive biases that can significantly influence individuals' decision-making processes, particularly in
financial contexts. The core hypothesis of this study is the impact of overconfidence bias, anchoring bias and
risk tolerance on investment decisions. By investigating these relationships through empirical research, the
study seeks to provide valuable insights into the mechanisms through which cognitive biases impact
investors' risk tolerance levels and subsequent investment choices.

IV. RESEARCH DESIGN:

4.1. Objectives:

In light of the pervasive influence of overconfidence bias and anchoring bias on investor behavior, this study
aims to delve deeper into their impact on risk tolerance and subsequent investment decisions. The objectives
of this research are multifaceted, aiming to assess the prevalence of these biases among investors, examine
their relationship with risk tolerance, analyze their influence on investment decisions, and identify potential
avenues for intervention or mitigation.

1. To examine the impact of overconfidence bias on risk tolerance.

2. To analyse the influence of anchoring bias on risk tolerance.

3. To investigate the effect of risk tolerance on investment decisions.

4.2. Hypotheses:

To achieve these objectives, several hypotheses are formulated based on existing literature and theoretical
frameworks in behavioral finance. These hypotheses posit relationships between overconfidence bias,
anchoring bias, risk tolerance levels, and investment decisions, providing a structured framework for
empirical investigation. Through rigorous empirical analysis, this study seeks to contribute to the growing
body of knowledge in behavioral finance and provide valuable insights for investors, financial professionals,
and policymakers.

Hypothesis Ho1: There is no significant impact of overconfidence bias and anchoring bias on risk tolerance.
Hypothesis Ho2: There is no significant impact of risk tolerance on investment decisions.

4.3. Sample technique and sample size:

For this study, a simple random sampling technique was employed to select participants from the target
population. Simple random sampling ensures that each member of the population has an equal chance of
being selected for the study.
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The study aimed to recruit a total of 410 participants. The sample size of 410 was determined using Cochran's
sample size formula, which takes into account the population size, desired level of confidence, and margin of
error. This sample size provides sufficient statistical power to detect meaningful effects and relationships
within the data while also ensuring practical feasibility in terms of data collection and analysis. Additionally,
by adhering to a predetermined sample size, the study maintains rigor and consistency in its methodology,
enhancing the reliability of the findings.

V.ANALYSIS:

The two elements of the analysis are the measurement model and the structural model. The researcher
provided the constructs' convergent and discriminant validities in the section on the measuring model. The
researcher examined the effects of anchoring and overconfidence biases on risk tolerance as well as the
influence of risk tolerance on investment decisions in the second stage i.e. the structural model.

5.1. Exploratory factor analysis

Kaiser (1974) stated that in order to evaluate EFA, KMO and Bartlett test results had to be within threshold
bounds, meaning that KMO had to be greater than 0.5 and the Bartlett test of sphericity had to be less than
0.05 (Field, 2013). The KMO and Bartlett's test results show that the data used for the study is suitable for
factor analysis. The KMO value is high at 0.931, and the Bartlett's test is also determined to be significant.
During the factor analysis process, factors having an Eigen value greater than 1 were deemed important. It
can be seen from the results that only four factors had Eigen values greater than 1.

Four factors—overconfidence bias, anchoring bias, risk tolerance, and investment decisions—were taken out
of 23 statements or items, as shown by the rotated component matrix. A confirmatory factor analysis is
performed in order to validate the model's antecedents.

5.2. Measurement model
Confirmatory Factor Analysis
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It's a measuring model that allows for the observation of latent variables based on indicator variables and the
testing of the model's reliability. The CFA is used in the study to determine the relationship between the
factors and the items (observed) as well as the relationship between the factors and reliability
(Joreskog&Sorbom, 1989). This section presents model fit in addition to convergent and discriminant
validities.

The principle component method was used in CFA on 23 items to verify the dimensionality of each construct.
Confirmatory factor analysis is used to evaluate the validity of the four study constructs: overconfidence bias,
anchoring bias, risk tolerance, and investment decisions.

It is discovered by CFA that every item in each of the four constructs completely matched the threshold values
(Hulland, 1999). Additionally, CR and AVE values were included in the table below as part of the validity
testing.

Table 1: Convergent Validity through CR & AVE values

S.No | Constructs CR AVE

1 Overconfidence bias 0.904 | 0.574
2 Anchoring bias 0.924 0.605
3 Risk tolerance 0.919 0.587
4 Investment decisions 0.911 0.564

The regression weights for each construct, together with the corresponding CR and AVE values, are shown in
the table. According to the statistics in the table (Nunally& Bernstein, 1994; Bagozzi& Yi, 1988), every CR and
AVE value was over the threshold. Thus, it is proven that convergent validity exists.

The researcher aimed to examine discriminant validity among the constructs, as demonstrated by the
convergent validity. The link between the constructs is the only factor that determines its validity. The
following displays the discriminant validity result as a correlation matrix.

Table 2: Discriminant Validity
Overconfidence bias | Anchoring bias | Risk tolerance | Investment decisions

Overconfidence bias [0.757

Anchoring bias 0.531 0.778
Risk tolerance 0.476 0.441 0.766
Investment decisions [0.550 0.519 0.362 0.751

All of the diagonal elements that make up the square root of AVE are found to be larger than the non-
diagonal elements (Fornell&Larcker, 1981). Thus, there are no problems with the model's validity. Thus, it is
proven that discriminant validity exists.

Table 3: Model Fit Indices for Structural Model
CMIN/df | GFI | AGFI | CFI | NFI TLI IFI RMSEA | RMR | PGFI | RFI
2.735 0.851 | 0.826 | 0.911 | 0.867 | 0.902 | 0.911 | 0.065 0.048 | 0.729 | 0.854

It was observed that every value in the model fit was higher than the threshold values. Additionally, it is noted
that the GFI and AGFI values are below the threshold value of 0.8; nevertheless, since the values are quite
close to 0.9, they can still be taken into consideration (Baumgartner and Homburg, 1995, and Doll et.al,
1994). The model is therefore empirically fit.

5.3. Structural Model

The structural model is evaluated in order to estimate a number of dependent links among all constructs.
Four main constructs—risk tolerance, investment decisions (an endogenous construct), anchoring bias (an
exogenous construct), and overconfidence bias (an endogenous construct)—were incorporated into the
structural model. To evaluate the relationships between the constructs (risk tolerance, investment decisions,
anchoring bias, and overconfidence bias), a model is suggested.

The researcher will investigate the impact of independent on dependent variables in the structural model,
drawing from the theoretical underpinnings.
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This structural model is shown above. Table 3 displays the model fit indices for the structural model.

Table 3: Model Fit Indices for Structural Model
CMIN/df | GFI AGFI | CFI NFI TLI IFI RMSEA | RMR | PGFI | RFI
2.754 0.839 | 0.814 | 0.898 | 0.854 | 0.890 | 0.899 | 0.069 0.136 | 0.726 | 0.136

The threshold values were met by every model fit index of the structural model. The structural model thus fits
the data empirically. The dependent construct, risk tolerance, was significantly positively impacted by the
independent constructs work overconfidence bias (f =0.44, P =0.000) and anchoring bias (f =0.33, P
=0.000). Additionally, analysis reveals that investment decisions were influenced by risk tolerance (§ = 0.55,
P = 0.000). The inter-construct correlations were examined in addition to model fit. Risk tolerance is an
endogenous construct that is significantly impacted by the exogenous constructs "anchoring bias" and
"overconfidence bias." Furthermore, it has been observed that risk tolerance significantly influenced the
choices made about investments. Therefore, it can be said that all of the alternative hypotheses are supported
by the results and the model is fit.

VI. Results:

Hoz1: In this study, the researcher examined anchoring and overconfidence bias as separate constructs and
examined how they affected investors' dependent construct of risk tolerance. With a regression coefficient of
0.30 at the 5% level of significance, it is discovered that the overconfidence bias and the anchoring bias had a
substantial direct effect on the dependant. The null hypothesis is thus rejected.

Ho2: In order to quantify risk tolerance's impact on investors' investment decisions (a dependent construct),
the researcher treated risk tolerance as an independent construct. With a regression coefficient of 0.55 at the
5% level of significance, it is discovered that the overconfidence bias and the anchoring bias had a substantial
direct effect on the dependant. The null hypothesis is thus rejected.

VII. Discussion

This study examined the interplay between overconfidence bias, anchoring bias, risk tolerance, and
investment decisions. The findings confirmed that both overconfidence and anchoring bias positively
influence risk tolerance. Investors exhibiting these biases were more likely to display a higher risk tolerance.
This aligns with prior research on behavioral finance highlighting the impact of cognitive biases on investor
behavior.
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Delving deeper, the positive association between overconfidence bias and risk tolerance suggests that
investors who overestimate their abilities might be more prone to riskier investments. They might
underestimate potential risks or believe they possess superior skills, leading to choices that expose them to
greater potential losses. Similarly, anchoring bias can distort risk perception. Investors who rely heavily on
initial information might anchor their risk tolerance at a higher level if presented with high-risk scenarios
first, hindering their ability to adjust risk assessments and potentially leading to suboptimal investment
decisions.

These findings are supported by existing research. The positive relationship between overconfidence bias and
risk tolerance aligns with studies demonstrating increased trading activity and riskier portfolios among
overconfident investors. Similarly, the link between anchoring bias and risk tolerance aligns with research on
the influence of irrelevant anchors on risk preferences. However, some studies yield mixed results, suggesting
overconfidence might not always lead to higher risk tolerance. Future research could explore these nuances
by examining the specific types of overconfidence and their varying effects on risk tolerance.

VII. Conclusion

This study highlights the significant influence of overconfidence and anchoring biases on investor behavior.
Investors exhibiting these biases demonstrate a higher risk tolerance, potentially leading to riskier
investment choices. These findings contribute to the field of behavioral finance by emphasizing the role of
cognitive biases in decision-making. By acknowledging these biases and their mechanisms, investors,
financial professionals, and policymakers can work towards promoting more informed and responsible
investment practices.
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