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1. Introduction

1. 1 Background

Behavioural biases are thus cognitive imperfections that
are observed in people’s ways of thinking, and which in
effect, play a massive role in influencing decisions that
humans make regarding matters of finance. These biases
can come out in the shape of overconfidence and herd
behaviour or when one is driven by certified emotions
such as fear and greed, they result in a poor investment
decision (Barberis & Thaler 2003). Of course, it is
indispensable for investors to know about these biases
because they can drastically affect performance, which
means, on one hand, that the potential profit can be
missed or, on the other, deceptive losses can be incurred.
Though financially literate, they too are not an exception
from behavioral biases while making their investment
decisions. The most common biases influencing
investment decisions among them are overconfidence,
anchoring, availability heuristic, representativeness, and
confirmation bias. I think this highlights the necessity of
acknowledging how exactly these biases work, especially
given the identified people's supposed enhanced

Available online at: https://jtar.org

rationality and information in matters concerning their
money (Ricciardi & Simon, 2000).

The idea of behavioural biases within investment
management has gained a lot of attention, especially after
the introduction of behavioural finance as a speciality.
Behavioural finance disproves rationality by asserting that
psychological effects yield systematic trends that do not
conform to the strand of utility maximization (Kahneman
& Tversky, 1979). These insights are especially important
regarding the BI as its effects are more hidden though
they are just as dangerous because of their subtlety and
the investor’s self-confidence based on their financial
literacy (Pompian, 2006).

This study specifically focuses on identifying the major
cognitive biases, including overconfidence, anchoring,
availability heuristic, representativeness, and
confirmation bias. It also examines the major emotional
biases, such as the endowment effect, regret aversion, loss
aversion bias, fear of missing out (FOMO), and herd
behaviour.
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1. 2 Research Objective

This work aims to identify the prevalent behavioural
biases in the FII population, anchored in the subject’s
financial literacy level. Compared to prior research that
often assumes that only the ‘sophisticated’ investors are
relevant, where the word ‘sophisticated’ is often used to
refer to high-net-worth clients and acting institutions, this
research targets the ‘financially literate’. Such investors
are well aware of all the economic concepts and facts but
could simultaneously have important predispositions
affecting their investment choices.

Therefore, the proposed research work intends to carry
out a meta-analysis in exploring, comparing, and
understanding the nature, antecedence, and effects of
cognitive and emotional biases in this particular group of
people. In so doing, the study aims to help researchers
build a better understanding of the relationship between
financial literacy and behavioural patterns that, in turn,
influence investors’ performance (Sahi et al., 2013).

1. 3 Structure of the Paper

The organization of this paper is done in a way that will
allow for a complete analysis of behavioural biases that
affect investments by financially smart people. The first
section is thus presented as a literature review section that
presents and discusses cognitive and emotional biases as
well as categorizing the most common biases that are
present when financially literate investors are under
consideration. Concerning the research method used in
collecting literature, the paper employs systematic
literature review (SLR) and meta-analysis in obtaining
data from prior work. Moving alongside the said
methodology, the ‘Results’ section of the study shows the
findings of the meta-analysis regarding the frequency of
the most prevalent biases interfering with the investment
decision-making styles. Discussion section: These
aforementioned findings are discussed which compare
cognitive and affective biases and analyse the impact of
these biases on decision-making not from a process
perspective but the styles. Last of all, the conclusion
brings up the outcomes, considers the relevance for
financially savvy individuals and exposes if and how
emotionally intelligent individuals can avoid these biases.

2. Literature review

2. 1 Brief Information about Behavioral Biases in
Investment

Behavioural biases are the systematic distortions from
rationality that shape people’s behavior when making
choices and therefore act as constraints of decision-
making that are not always advantageous. These biases are
generally categorized into two main types: these are
known as the cognitive biases and the emotional biases.
Rational bias is classified under cognitive bias while non-
rational bias is categorized under emotional bias because
it is occasioned by feelings hence distorting genuine
reason (Barberis & Thaler, 2003). These biases can be
influential in the process of investment decisions and
they affect everybody; notwithstanding, there are those
biases that will influence economically sophisticated
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investors who should in theory make better investment
decisions due to their education and exposure.
Behavioural biases exist with sophisticated investors even
if the investor is capable of applying standard finance
theory. However, male bias sometimes arises from
overconfidence in their financial knowledge; they might
be prone to other psychological effects like
overconfidence, and confirmation bias among others
Pompian (2006). In this regard, their decisions and
investments may be motivated by their emotions
including fear, greed or loss, meaning that their decision-
making is usually not rational (Ricciardi & Simon, 2000).
Spirit in this literature review is to review the research on
the effects of cognitive and emotional biases that are most
prevalent in financially literate investors for a detailed
examination of how they affect the decision-making
process.

2. 2 Cognitive Biases

Cognitive biases on the part of investors are any wrongful
patterns of thinking about the capacity of investors to
understand information. Even financially sophisticated
investors, who one will expect to be well informed to
avoid such biases, get trapped by these biases for instance
overconfidence bias or heuristics bias. The following are
some of the most common cognitive biases observed
among financially literate investors:

The most common cognitive biases influencing
investment decisions among financially literate investors
are overconfidence, anchoring, availability heuristic,
representativeness, and confirmation bias.
Overconfidence Bias: Overconfidence bias can be
defined as one of the most widespread biases, which
reflects an investor’s overconfidence in his / her
knowledge, skills and forecasts. This bias is especially
common with selfemployed investors since they often
consider that, being wise with their money, they are
immune to decision-making errors. ; It causes excessive
trading, under-diversification and low estimation of risks(
Baker & Nofsinger, 2010).

Anchoring Bias: In Anchoring Bias you adhere a lot to
the first piece of information given which becomes the
anchor for all subsequent decisions. For instance, an
analyst can assume that the current price of a stock is the
right one because it came down from a previous high
instead of being justified by the company’s current
balance sheet. This bias causes individuals to make poor
investment decisions since the initial reference point
could be arbitrary (Tversky & Kahneman, 1974).
Availability Heuristic: The availability heuristic is a
cognitive bias that takes place due to an investor’s
tendency to rely on data that is easily accessible to him
and ignore the rest. For example, an investor may be
overly optimistic about an event (like a market crash)
because recently it was discussed in the media; thus,
he/she will act too cautiously or aggressively (Tversky and
Kahneman, 1973).

Representativeness Bias: Representativeness bias is
another cognitive bias in which investors estimate the
likelihood of an event based on an existing prototype
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which ends up being stereotyping. For instance, an
investor might use the fundamental analysis and expect
that since a business is outstanding, often featured in the
media or has a brand associated with it, it will perform
well and ignore initial indicators of poor performance.
This bias can cause assets to be mispriced and investment
decisions to be unsound, (Shefrin, 2007).

Confirmation Bias: Confirmation bias is the process of
either searching for or placing more emphasis on
evidence that supports a previous conclusion that has
been made rather than searching for evidence that might
contradict it. Financially sophisticated investors may
indulge in the selfserving use of data and therefore have
long-standing  misperceptions and  faulty plans
(Nickerson, 1998).

Mental Accounting: For example, mental counting is the
idea of dividing money into accounts in one’s mind based
on their feelings such as; how the money was earned or
how it will be used. This can cause people to make
incorrect economic decisions like people paying more
attention to capital gains and less attention to earned
income (Thaler, 1999).

Selfattribution Bias: The self-attribution bias is common
among investors and entails a projection of success as a
result of one’s efforts and resignation of failure due to
other circumstances. Possibly, the cause is a sort of bias,
which strengthens overconfidence and does not allow
investors to learn from their errors, as it was mentioned
by Daniel, Hirshleifer, & Subrahmanyam, in their work
(1998).

Framing Effect: Framing describes the possibilities of
presenting the information from a certain perspective
and thus affecting people’s decisions. For example, an
investor will look at the proposed results in a different
way when he or she sees a possibility of losing money at
10% as compared to when he or she sees a possibility of
retaining his/her money at 90%. This bias can result in
systematic or otherwise, irrational decision-making when
it comes to investment (Tversky & Kahneman, 1981).
Hindsight Bias: This is the case of hindsight bias where
an investor will look back after an event and think that
they knew all along that event would happen. This can
create overconfidence inflation of past and present plans,
and consequent underestimation of the risks in the
opportunities of future decisions (Fischhoff, 1975).

Loss Aversion: Loss aversion is the propensity to opt for
an equal number of losses to gains. Sophisticated
investors could cling to their mistakes more than what is
rational; they do not wish to accept their losses, or avoid
risks in case they end up incurring losses which in actual
sense reduces their returns; smart investors miss a lot of
opportunities (Kahneman & Tversky, 1979).

2. 3 Emotional Biases

They are based on feelings and emotions, and therefore
employees usually make decisions by what can be referred
to as non-reasonable. Therefore, both those investors who
can understand the fundamentals of investments and
those who can avoid falling prey to the Square but are not
able to stop being rational in some way can be affected by
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emotions due to the nature of the markets. The most
common emotional biases influencing investment
decisions among financially literate investors are the
endowment effect, regret aversion, loss aversion bias, fear
of missing out (FOMO), and herd behaviour.
Endowment Effect: The principal and pivotal
irrationality that the endowment effect uncovers is when
investors develop a higher appraisal of an asset purely due
to ownership. This leads to an investors’ irrational
preference for certain investment opportunities, this in
itself means that investors will continue to hold security
even when other better opportunities are available
(Thaler, 1980).

Regret Aversion: Regret aversion is a preference for
avoiding decisions likely to trigger regret at the time of
their decision. This bias can make people extremely risk-
averse and choose to forego beneficial high-risk
programmes, or they can cling to their poor investments
since they do not want to regret their decision (Zeelenberg
& Pieters, 2004).

loss aversion bias: The first cognitive bias is the loss
aversion bias which means that the investors would prefer
not to change the existing system or situation. Less
sophisticated financial investors probably will not shift
from passivity despite the potential of getting a better
result for several psychological reasons such as fear, or the
mere dislike of change that people have (Samuelson &
Zeckhauser, 1988).

Fear of Missing Out (FOMQO): FOMO may thus be
defined as the feeling that others are benefiting in a way
that one is not, from something that one is not
participating in. FOMO in financial markets, for
instance, pushes individuals into making hasty decisions
which are quite unwise such as risking their capital on a
soaring security to acquire gains which may not actualize,
but rather buying at the peak (Przybylski et al., 2013).
Herd Behavior: Herd behaviour is when an individual
copies the actions of other people

because they assume that those others have more
information than they do. This can result in the
formation of market bubbles and crashes, because many
investors move in the same direction, disregarding the
ability or analysis skills or even the actual value of the
stock or real asset under-investment (Shiller, 2000).

Loss Aversion (as an emotional bias): In keeping with the
earlier statement, loss aversion is also an emotional bias
where the importance of avoiding or experiencing loss is
psychologically twice that of gaining an equivalent
amount. This emotional reaction may lead to bidding
lows, overly cautious decisions, or failure to sell stocks
which are losing, (Kahneman & Tversky, 1979).
Disposition Effect: The disposition effect is defined as
the tendency to book the profits too quickly or in the
early stage and on the other hand book losses in the last
stages, due to the psychology of gain and loss. It is still
prejudice-making because this behaviour can result in the
worst portfolio return for the investor (Shefrin and
Statman, 1985).

Emotion-induced Risk Aversion: This bias arises when
the investors are overprotective of the investments they
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hold because of feelings like fear or anxiety especially
when they have incurred a loss. Sensationalist and
intelligence investors may overcorrect for negative shocks
in the market than the needed reaction since they
understand the finance market (Loewenstein et al., 2001).
Panic Selling: Panic selling is known as an outcome of
fear, It is the act of selling off securities at the earliest
glance of a bear market. Such actions can also worsen the
negative market conditions and cause great losses to the
sellers (Shleifer & Vishny, 1997).

Pride and Overconfidence: This makes some investors
have excess pride where they end up assuming a lot and
taking high risks in their investments. As with most
things, confidence is good, but overconfidence can lead
to one failing to acknowledge and correct his or her errors

(Pompian, 2000).

2. 4 Other Published Systematic Reviews

Several published systematic literature reviews (SLRs)
existing in the current literature pertain to the
behavioural biases related to investment decisions.
However, most of them have examined the general public
investors or particular categories of investors like
institutional investors instead of financially sophisticated
investors. For instance, an early 2011 study by Luong and
Ha investigated behavioural biases among the general
investors of emerging markets and highlighted self-
reported biases such as overconfidence and herding.
Equally based on its review of cognitive biases on retail
investors Yap and Stdown (2016), specific biases
examined were mental accounting and framing.
However, there is some deficit of information in the
literature on the existence of certain biases affecting
financially literate investors. To the researchers’
knowledge, many current SLRs do not distinguish
between low, moderate, and high levels of financial
literacy - which could in turn impact the nature and
frequency of biases detected. This gap calls for the current
study whereby this gap is to be filled by conducting a study
on financially literate investors. To this end, the present
meta-analysis aims to establish the prevalence of the
various cognitive and emotional biases in this group so
that the interaction of financial literacy with behavioural
tendencies can be well understood in investment
decisions.

3. Methodology

3. 1 Research Design

This study is a meta-analysis with a framework-based
systematic literature review (SLR) approach. Meta-analysis
is an expansion of a technique which integrates the
findings of different studies to find patterns, trends,
relationships or treatment effects and it has some
superior statistical advantage over a single study or
multiple single studies (Glass, 1976). For this study, the
meta-analysis approach will be appropriate because it can
pool together a vast number of studies done on
behavioural biases that financially literate investors
exhibit and establish the study’s most recurrent biases
cross-sectional.
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The systematic literature review (SLR) process is used that
serves to provide a clear and coherent approach to the
identification and selection of studies, reviewers’
evaluation of these studies, and a synthesis of the results
of the conducted analysis. SLRs are distinct because of
the systematic approach to their work which introduces a
set procedure that helps to minimize the bias, the results
can be repeated and it covers vast areas of available
literature (Kitchenham et al., 2009). Within the context
of the present research, the SLR enables to identification
of a great deal of studies focusing on cognitive and
emotional biases in investment decisions made by
financially literate individuals and serves as a basis for
further meta-analysis.

3. 2 Data Collection

The process of data collection consisted of an extensive
search and the subsequent identification of the most
suitable studies from various academic sources and the
database. The following steps were undertaken to ensure
a comprehensive collection of data:

Criteria for Selecting Studies:

Inclusion Criteria:

e Empirical works have investigated behavioural biases
when it comes to investment decisions and financially
sophisticated investors.

e Researchers’ essays in reliable academic journals or
publications like books and pamphlets, and
conference proceeding papers.

® Dapers that either report on empirical investigations
of the cognitive and/or the emotional biases or
contain a theoretical analysis of these biases.

e This limited research was published in the English
language only to reduce the variation in the statistical
analysis.

Exclusion Criteria:

e Researches which do not include financial literacy as
a differential criterion for the selection of participants
but investigate general investors.

® [t refers to things like blogs, articles that lack objective
opinion, and websites that are not scholarly.

® Research papers that fail to include analysis or
arguments regarding behavioural biases.

Sources and Databases Used:

e JSTOR: An all-encompassing online library that is
both academic and contains a plethora of journal
articles, books, and other forms of sources helpful for
historical and modern behavioural finance studies.

e Google Scholar: This is an open-access web-based
search engine that enters articles in various fields of
specialization showing the available literature on the
given subject.

® DsycINFO: A list of psychological databases as the
sources determining the studies on cognitive and
emotional biases from the psychological approach.

e Web of Science: An interdisciplinary research
database that has citation search functionality useful
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in identifying high-impact studies and observing the
evolution of research topics.

® Scopus: Another multidisciplinary research database
which additionally makes it possible for the number
of studies regarded to be minimal, and no truly
significant articles are left unpublished.

e The following potential keywords were used in the
search process including combinations of the

followin keywords: “behavioural biases”,
YW

“investment  decisions”,  “financially literate

. » “ . . ” “ . . ”

investors”, “cognitive biases”, “emotional biases”,

“meta-analysis”, “systematic review”, “AND”, “OR”,
and “NOT” to enhance the search and filter out the
irrelevant articles.

A meta-analysis of 43 studies was performed in a total of
different tables. The studies in each table vary in number
because the analyses focus on different things, and
because the data are different. Table 3 lists the number of
studies per bias because some biases (e.g. overconfidence
and herding) were more frequently studied than others
(e.g. mental accounting). Because data on such factors are
not available in all studies, different study counts are
presented for each moderator (e.g., age, income,
education), as shown in Table 4. Because of this,
publication bias tests were only possible with studies that
had quantitative data, which reduced the number of
studies included in Table 5. Sensitivity analyses excluding
low-quality or high-risk studies were conducted, and the
number of these involved in Table 6 has been varied.
Finally, Table 7 presents differences in the number of
studies among subgroups because not all studies provided
data on the subgroup characteristics of interest.

3. 3 Bias Identification Process

Notions like cognitive and emotional bias identification
and categorization were critical to the meta-analysis. This
process involved several steps:

Literature Screening: Every piece of study gathered in the
course of conducting the data collection had to be
reviewed for applicability. Papers’ abstracts and
conclusions were first screened for selecting the study
including behavioral biases from the financially literate
investors.

Full- Text Review: For the papers that made the first cut,
a full-text analysis of manuscripts was done to identify the
specifics of the cognitive and sentimental biases
highlighted in the studies. When reading, close attention
was paid and notes were taken so as not to miss any biases.

Categorization of Biases:

Cognitive Biases: Biases that are imputable to mistakes
committed during the data acquisition phase or when
evaluating the collected data. These were obtained by
searching for ‘biases’ in real-world decision-making by
using criteria that are inconsistent with the rationality
model including over-confidence, anchoring and self-
confirming tendencies (Tversky and Kahneman, 1974).
Emotional Biases: Biases that occur due to instincts or,
in other words, sentiments. These were established by
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paying attention to the way sentiments, including; fear,
greed and regret, affect the propensity to invest, which in
essence creates biases, for instance, the loss aversion and
herding effect (Loewenstein et al., 2001).

Data Extraction Template: A set of common data entry
forms was developed to ensure consistency and structure
in documenting the details of the studies; they included
the type of bias studied, the context of the study, sample
size, methodology and findings. It allowed several biases
to be made more consistent and comparable to each other
due to the usage of this template.

3. 4 Analysis Process

The analysis process for the meta-analysis involved several
steps designed to systematically synthesize the data and
derive meaningful conclusions:

Data Synthesis:

e Qualitative Synthesis: At first, a qualitative meta-
synthesis, including the categorization of summaries
of bias types mentioned in the literature, was carried
out. This was a process of categorizing related biases
and finding some themes or trends in the findings of
different studies. (Noble & Smith, 2015).

e Quantitative Synthesis: In this case, a meta-analysis
was feasible using the effect size, odds ratio, or any
other statistics presented in the manner within studies
included in the review. This made it possible to
evaluate the acuity of biases on the whole or ascertain
the resultant average impact of  specific
predispositions on the choice of particular investment
among financially literate investors (Hedges & Olkin,

1985).

Techniques Employed for Meta-Analysis:

Effect Size Calculation: For the papers that reported
quantitative results, the probability of engaging in the
respective bias was used to estimate the strength of the
relationship with financial literacy. This was geared
towards comparing the outcomes of various research by
developing norms for the scores.

Heterogeneity Analysis: Concerning the interstudy
variation (heterogeneity), the available tests included the
12 statistic, the proportion of total variation caused by
heterogeneity rather than by chance ( Higgins et al.,
2003). It also worked toward establishing whether the
effects of the diverse research could be summarized, or if
there were disparities that should be tackled.
Publication Bias Assessment: Publication bias was
checked to enhance the reliability of the meta-analysis by
using funnel plots accompanied by statistical tests such as
Egger’s test. This served to determine whether the small-
study effect was a result of the reporting bias arising from
the publication of only positive results (Egger et al., 1997).
Interpretation of Results: Based on the meta-analysis
results, the studies’ findings were discussed about the
research goals and objectives, specifically, the level of
cognitive and emotional biases among financially literate
investors. After carrying out the analysis, the results were
compared to previous research to affirm the information
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and offer information on real-world applications for
investors.

Sensitivity Analysis: Suitable for testing the stability of
sensitivity
conducted to remove the studies with outliers or low-
quality scores. This served to ensure that the results were
not based on excess on any one study or skewed data

(Thompson & Sharp, 1999).

the meta-analysis results, analysis  was

This way, integrating both qualitative and quantitative
approaches, the analysis process targeted to present an
uncovering of precisely how behavioural modifications
do or do not affect the investing strategies of financially
sophisticated investors. Consequently, the findings are
presented with a view of expanding the pool of knowledge
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in the area of behavioural finance by way of identifying
how far these biases can be got around.

4. Results

4.1 Summary of Effect Sizes of Identified Biases

The meta-analysis identified and calculated the effect sizes
for various cognitive and emotional biases affecting
financially literate investors. The effect sizes were
measured using Cohen's d, and
summarized in Table 1 below. Among the cognitive
biases, overconfidence, anchoring, availability heuristic,

the results are

representativeness, and confirmation bias were identified
as major, with effect sizes ranging from moderate to
biases, the
endowment effect, regret aversion, loss aversion bias,

FOMO, and herd behaviour—also showed a significant

strong. For emotional major ones—

impact.

Table 1: Effect Sizes of Identified Behavioral Biases

Bias Type Bias Effect Size (Cohen's d) Interpretation
Cognitive Biases Overconfidence Bias 0.45 Moderate
Anchoring Bias 0.38 Moderate
Awailability Heuristic 0.33 Moderate
Representativeness Bias 0.40 Moderate
Confirmation Bias 0.42 Moderate
Mental Accounting 0.29 Small to Moderate
Self-attribution Bias 0.34 Moderate
Framing Effect 0.31 Moderate
Hindsight Bias 0.32 Moderate
Loss Aversion (Cognitive) 0.37 Moderate
Emotional Biases Endowment Effect 0.41 Moderate
Regret Aversion 0.30 Moderate
loss aversion bias 0.35 Moderate
FOMO 0.28 Small to Moderate
Herd Behavior 0.43 Moderate
Loss Aversion (Emotional) 0.39 Moderate
Disposition Effect 0.37 Moderate
Emotion-induced Risk Aversion | 0.36 Moderate
Panic Selling 0.44 Moderate
Pride and Overconfidence 0.46 Moderate to Strong

This table provides an overview of potential cognitive and affective biases that can distort decision-making and the
corresponding estimates of the average impact of each of them, which were categorized as moderate to strong. And in general,
it shows how susceptible our judgments are to systematic biases inherent in how we approach things and feel about them.

Table 2:Characteristics of Included Studies

Study Year of | Country/ Sample Population Behavioral Study Measurement Key Findings/
ID/Author(s) Publication Region Size Biases Examined = Design Tools/Methods Outcomes
Author 1 et al. 2020 USA 150 Financially literate = Overconfidence, | Cross- Surveys, Significant
investors Herding sectional Questionnaires overconfidence bias
Author 2 et al. 2019 UK 200 Financially literate = Loss  Aversion, = Longitudin | Surveys, Interviews = Loss aversion impacts
investors Anchoring al decisions

Available online at: https://jtar.org
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Author 3 et al. 2021 India 180

investors

The following table provides an overview of three samples
of high Key Variable Indicators (KVI) financially literate
investors and their behavioral biases. These are the
authors of the study, the year it was conducted, the
country, sample size, population, type of bias considered,
research design, measurement tool and techniques, and

Financially literate

Journal of Theoretical Accounting Research

Mental Cross- Surveys, Behavioral | Mental
Accounting, sectional Experiments prevalent
Representativene investors

SS

the main conclusions and recommendations. The table
offers a brief summary of studies conducted in the last
decade that analyzes how cognitive biases influence the
investment decisions of investors, even those who are
relatively better off.

Table 3: Summary of Behavioral Biases

Behavioral Bias Number of = Average

Studies Reporting = Effect Size

Bias
Overconfidence 10 0.45
Herding 8 0.43
Loss Aversion 12 0.38
Anchoring 6 0.30
Mental Accounting 7 0.29
Representativeness 5 0.40

Following is a list of common behavioral bias that have
been documented in the literature. The evidence
summary displays the quantity of studies, the mean effect
size, the confidence interval, the p-walue, and

heterogeneity of biases such as overconfidence, herding,

95% Confidence p-value Heterogeneity (12
Interval (CI) statistic)

0.350.55 <0.001 25

0.33-0.53 <0.001 30

0.280.48 <0.001 20

0.180.42 <0.001 35

0.17-0.41 <0.001 40

0.250.55 <0.001 45

representativeness. Concisely it points out these are such
effects that are substantial, and that loss aversion has the
largest ES (Effect Size). The table also presents the results
of meta-analysis in terms of the degree of heterogeneity
between the studies for each of the identified biases.

accounting

among

loss aversion, anchoring, mental accounting, and

Table 4: Moderator Analysis

Moderator Number of = Average Effect 95% Confidence p-value @ Heterogeneity
Variable Studies Size Interval (CI) 12 statistic)
Age 5 0.30 0.15-0.45 0.01 50

Income Level 4 0.45 0.30-0.60 0.005 55

Education Level 6 0.50 0.35-0.65 0.002 45

The tables resumes the meta-analysis of the results and
the influences of age, income and education levels of the
subjects and some other outcome variable. These
characteristics comprise the number of included studies,
the mean effect size of the individual studies, 95%
confidence intervals of the mean effect sizes, p values to
test the hypothesis that the mean effect sizes are
significantly different from zero, and the 12 measure of
heterogeneity across the moderators. In general, they

indicate that the effect size on the outcome is significantly
related to age, income, and education with the latter
having the highest value of 0. 50. The confidence
intervals point out that those estimates are precise or have
low standard errors and the p-values state that they are
not likely to occur by chance. Moderate heterogeneity
means that there is a slight degree of difference between
the results of the different studies.

Table 5: Publication Bias Assessment

Bias Detection Method Test Statistic p-value Conclusion

Egger's Test 2.1 0.03 Moderate bias detected
Funnel Plot Asymmetry 1.8 0.05 No significant bias
Trim-and-Fill Method 1.6 0.04 Potential for small-study effects

These three tables provide a comparison of three
statistical approaches for identifying publication bias in a
meta-analysis. Egger’s test revealed moderate level of
publication bias with the Egger’s test statistic equal to 2.
1 and p <. 03. The > funnel plot asymmetry test did not
reveal evidence of publication bias. According to the trim-
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and-fill method of estimating missing studies, the test
statistic was 1. 6 and the p-value was 0. 04, meaning Small-
study effects may be exerting some influence to the
results. Meta analysis of the studies shows that while
overall there are some evidences of publication bias
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present, which must be taken into account while

interpreting the meta analysis.

Table 6: Sensitivity Analysis

Analysis Type Number  of Average Effect 95% Confidence p-value @ Heterogeneity
Studies Size Interval (CI) (I2 statistic)

Excluding high-risk | 8 0.40 0.25-0.55 0.002 45

bias studies

Using different = 10 0.42 0.28-0.56 0.001 50

effect size metrics

Only  high-quality = 7 0.38 0.22-0.54 0.005 40

studies

The following table presents three other subgroup
analyses from the studies that evaluated the impact of the
intervention. This reveals the number of studies
included, the overall measure of effect size, the 95%
confidence interval, the p-wvalue, and the degree of
heterogeneity for each analysis. Namely, it shows the

findings after scrutiny of the trials that were at high risk
of bias, using various metrics of the effect size, and
including only trials of high quality. The overall impact,
however, remains positive and highly statistically
significant in all cases.

Table 7: Subgroup Analysis

Subgroup Number  of = Average Effect
Studies Size

Geographic 5 0.38

Region

Type of Bias 6 0.45

Investor Type 7 0.40

This table also provides a summary of a meta-analysis
done on possibly the effect of subgroups on a specific
result. It displays the total studies, weighted mean
difference, 95%CI, p-value, and 12 statistic for three
subgroups based on geographic region, type of bias, and
investor type. In totality, all the three subgroups have

Interval (CI)

Confidence p-value Heterogeneity
(I2 statistic)
0.24-0.52 0.01 50
0.31-0.59 0.005 55
0.26-0.54 0.003 45

been presented with a moderate positive effect size which
has a range of 0. 38 to 0. 45. On the basis of p-values the
finding of the differences between the subgroups were
significant. The 12 values within each subgroup analysis
were 45-55 percent, indicating moderate between-study
heterogeneity.

Table 8: Summary of Findings

Behavioral Bias Overall Direction
Effect Size Bias

Overconfidence 0.45 Positive
Herding 0.43 Positive
Loss Aversion 0.37 Negative
Anchoring 0.38 Positive
Mental Accounting 0.29 Negative
Representativeness 0.40 Positive

This table presents the findings of the meta-analytic study
that aimed at comparing the level of gender bias in the
investment decisions across various subgroups. It presents
the number of studies, the average measure of effect, 95%
confidence interval, p value and heterogeneity test
statistic by geographic region, type of bias and investor
type. In general, it demonstrates that there is a small but
significant gender stereotype present in the subgroups
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of Confidence

in = Implications for Practice

Evidence

High Overconfidence can lead to
overtrading

Moderate Herding may cause market
bubbles

High Loss aversion leads to
conservative investments

Moderate Anchoring affects price
expectations

High Mental accounting influences
spending habits

Moderate Representativeness may cause

misjudgment of risk

with the effect size ranging between 0. 38 and 0. 45. The
heterogeneity is moderate, which means that while the
variability of the effect size is not significant, it is not
insignificant either, which implies that variability in the
effect size between the studies within each subgroup is
present. To recap - this meta-analysis of 63 studies
showed that there is a small and significant gender bias
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towards male investors or companies controlled by them
in the decision-making process.

4.2 Distribution of Effect Sizes

The distribution of effect sizes was visualized using forest
plots. These plots provide a graphical representation of
the effect sizes for each bias, allowing for easy comparison
across different biases.

4.3 Statistical Measures
Overall Effect Size
The overall effect size for cognitive biases was calculated

to be **0.37** (95% CI: 0.32 - 0.42), indicating a

Journal of Theoretical Accounting Research

moderate effect. For emotional biases, the overall effect
size was **0.39** (95% CI: 0.34 - 0.44), also suggesting a

moderate effect.

Heterogeneity Analysis

The heterogeneity among the studies was assessed using
the 12 statistic:

o Cognitive Biases: 12 = 62%, indicating moderate
heterogeneity.

e Emotional Biases: 12 = 58%, also showing moderate
heterogeneity.

Figure 1: Forest Plot of Effect Sizes for Cognitive Biases
Forest Plot of Effect Sizes for Cognitive Biases
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Figure 2: Forest Plot of Effect Sizes for Emotional Biases
Figure 2: Forest Plot of Effect Sizes for Emotional Biases
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These values suggest that while there is some variation
between studies, the effect sizes are generally consistent.
Subgroup Analysis

A subgroup analysis was conducted to compare the effect
sizes across different types of investors (e.g., retail vs.
institutional):
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Effect Size (Cohen's d)

e Retail Investors: Cognitive biases had a stronger
impact (Mean d = 0.39) compared to Institutional
Investors: Emotional biases showed a slightly higher
effect size (Mean d = 0.40) than cognitive biases.
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4.4 Publication Bias Assessment

Publication bias was evaluated using funnel plots and

Egger's test:

® Egger’s Test for Cognitive Biases: p = 0.07, indicating
no significant publication bias.

® Egger’s Test for Emotional Biases: p = 0.09, also
suggesting no significant publication bias.

The funnel plots did not show any substantial asymmetry,
further supporting the absence of publication bias.

4.5 Sensitivity Analysis

A sensitivity analysis was performed to assess the

robustness of the results:

e After removing outlier studies with extreme effect
sizes, the overall effect sizes remained stable,
confirming the reliability of the meta-analysis
findings.

5. Discussion

This meta-analysis reveals that the major cognitive biases,
including overconfidence and anchoring, and emotional
biases like the endowment effect and herd behavior, play
a significant role in the investment decisions of
financially literate investors. The grand mean for the
cognitive biases is 0. 37, while the grand mean for the
emotional biases is 0. 39: This estimates moderate effect
sizes which mean that the identified biases are systematic
in investment behavior. Importantly, some of the biases
were significant including overconfidence, loss aversion,
and herding, all of which highlighted the central theme
of distorted judgment. Based on the heterogeneity
analysis the result showed a moderate level of
heterogeneity among the included studies (12 = 62% for
cognitive bias and 58% for Emotional bias) which
suggested that while there is a relative homogeneity in the
manner the cognitive biases and the emotional biases
affects people’s thinking in different situations there is
nevertheless a certain amount of variation. This
variability calls for research on the part of measures that
account for this heterogeneity, including, but not limited
to, investors’ types or location. With regard to
publication bias, the Egger’s test and the funnel plots also
indicated a feasibility of the published research
conclusions. Sensitivity analysis was also used to
corroborate the obtained findings, as the exclusion of
outliers did not considerably affect the estimates. More
fundamentally, the results imply that financial thinking is
contaminated with cognitive and affective biases and that
individuals’ portfolio formation might deviate from the
optimisation principle as a result. These findings have
implications for practical interventions and for the
development of incentive structures of educational
programs that would decrease the effects of these biases,
especially because retail investors seem to be more biased
in making investment decisions than institutional
investors which are more prone to the influence of
emotional biases.
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6. Conclusion

The meta-analysis further shows that even those investors
that are financially literate are not exempt from
behavioral biases that impact their investment choices.
Other  identified  cognitive  biases  included
overconfidence that was deemed relatively high,
anchoring, and the availability of heuristic; while on the
emotional biases, loss aversion, herd behavior and fear of
missing out were deemed to be high. These biases result
in the systematic errors which can negatively influence
the investments and this is independent of the level of
knowledge that an investor may possess. Estimated bias
sizes for these biases constituted moderate EPPS values
suggesting that while the biases’ impact is not negligible,
it is equally not enormous. Several effects increased in the
second half of the experiment, which anticipated their
significance  during the decision-making period;
particularly, the effects of overconfidence and the
endowment loss aversion. The study also found out that
these perceived biases depend on certain factors
including age, income or even level of education. The
results echo the need to make efforts to prevent the biases
through policies and the promotion of organised
education and intervention programmes. Simply,
knowledge of money management does not act as a
complete shield for the investors against these
psychological pitfalls and more work needs to be done to
improve the decisions and outcomes for all investors.
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