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ABSTRACT

This study aims at understanding the influence of herding, overconfidence,
anchoring, and loss aversion on the decision-making style of investors. Besides,
it also investigates the role of financial literacy, since the traditional paradigm of
finance declares that financial literacy is directly associated with the degree of
irrational outcomes. To explore this linkage, data from investors trading in
Lahore, Karachi, and Islamabad were gathered. Structural equation modeling
(SEM) was used to establish the proposed associations. The results revealed that
behavioral biases significantly impact the decision-making style of investors. The
results of moderation analysis indicated that financial literacy plays a significant
role in de-biasing decision-making. These findings can be extremely useful for
investors, policymakers, and investment professionals and can be utilized to
optimize decision-making. Theoretically, these findings provide a deeper
understanding of the daily stock market behavior.

Keywords: behavioral biases, behavioral finance, decision making, financial
literacy, market behavior

JEL Classifications: D81, G02, G10, G19
Introduction

For an economy, the significance of the stock market can be attributed to multiple
factors including acting as an intermediary for channelizing funds (Zuravicky,
2005). According to Rasheed et al. (2018), it is also considered to be an indicator
of a nation’s growth and progress. The stock markets also act as an investment
avenue for investors and provide profit through investing in stocks (Teweles &
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Bradley, 1998). Investors are particularly interested in stocks because of the
dividend income, appraisal of capital, and the hedge it provides against the
inflationary erosion of purchasing power (Teweles & Bradley, 1998). This
multifaceted significance of stock markets made its proper functioning vital for
an economy. For a sound economy, the importance of balanced and nonvolatile
markets cannot be neglected. Any impulsiveness or uncertainty in the stock
market directly disturbs the businesses operating in the economy. That’s why it is
of prime importance to study and identify the factors which can affect the stock
market, particularly for an emerging economy like Pakistan which recently
attained the status of an emerging market and is being considered by investors
around the globe for investment due to its structural improvements and the bright
future avenues (Mangi, 2016).

The main objective of the present study is to understand the factors impacting
stock market behavior by exploring the behaviorist school of thought. The field
of behavioral finance attributes the stock market behavior to the manifestation of
individual investor's behavior and study investors’ behavior in an attempt to
elucidate real-world decision making of stakeholders and enables us to understand
the volatilities occurring in the stock market (Waweru et al., 2008). The study of
behavioral finance helps us to understand the stock market by knowing more
about the investor’s cognitive behavior and how cognitive errors impact their
decision making which results in creating volatility in stock markets instead of
the traditional approach which considered stock markets to be efficient.
Behavioral finance theorists like Shefrin & Statman, (1985); Tversky &
Kahneman, (1974) suggest that the study of human psychology explains stock
market abnormalities like stock bubbles in the real world (Gao and Schmidt, 2005)
and with expanding literature, behavioral finance is establishing itself as a widely
accepted and feasible model to understand the real-world behavior of the financial
markets (Kim & Nofsinger, 2008).

The studies from the prospect of behavioral finance for understanding the
stock market dates back to the 1970s (Baker & Nofsinger, 2002). Those studies
were primarily western centered, and very little light was shed on developing
countries and growing economies like Pakistan (Gul & Akhtar, 2016; Shah et al.,
2017). Hence, to explore this field in the context of Pakistan would be greatly
beneficial for understanding and comparing the behavior of individualistic and
developed economies and collectivist and developing economies. Though some
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work has been done on this area of research in developing countries, the number
of studies and the aspects studied are not at par if compared to the developed
markets of the west (Rasheed et al., 2020). In Pakistan, very limited work has yet
been done on behavioral finance. Hence, this study attempts to explain the real-
world market behavior linked with investors in Pakistan by taking into account
common biases present in stakeholders, i.e., overconfidence, loss aversion,
anchoring, and herding. Shefrin (2007) categorized all the behavioral biases into
three dimensions namely biases heuristics and framing effects. Most of the prior
studies including Gul & Akhtar, (2016); Rasheed et al., (2020); Waweru et al.,
(2008) focused on only one dimension and none of the existing studies saw the
matter from each dimension. This study will address this theoretical shortcoming
by simultaneously testing for overconfidence from biases, anchoring from the
heuristic and loss aversion from the dimension of framing effects. Apart from that
impact of one of the most significant market anomaly herding behavior on
individual investors’ decision making is also tested. The prior studies including
the studies of Tan et al., (2008) and Khan & Rizwan, (2018) didn’t address this
aspect of market anomalies. Thus the current study is of a more comprehensive
and generalizable nature with regards to establishing the impact of these cognitive
preferences on the decision-making style of investors in Pakistan.

This article also elucidates the role of financial literacy in making financial
decisions unbiased as studies of Amisi, (2012) & Hastings et al.,(2013) suggested
that the existence of financial literacy helps investors in better understanding
optimal decision making and also it aids investors to overcome the cognitive
errors they make in investment decision making (Hayat & Anwar, 2016). Jariwala
(2015) identified that investors at the stock market who lack the basic knowledge
of finance like risk diversification, inflation, and interest are more prone to
involve in investment biases. This lack of knowledge from investors plays a big
role in creating volatilities and inefficiencies in the stock market because they do
not recognize the rational aspect of making decisions in the stock market and opt
for wrong choices that originate from their emotions or cognitive trends. This
irrational aspect of the investors is mainly because of the absence of
understanding about the stock market and the poor know-how about general
finance and economics. The presence of financial literacy plays a main role in
making sound investment decisions (Hastings et al., 2013; Jariwala, 2015). For
becoming rational decision-makers, investors need some knowledge about the
basic concepts of finance and the financial markets. The provision of basic
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financial literacy can lead the investors to improve their decision-making in the
stock market (Van Rooij et al., 2011). In a nutshell, theoretically, it is established
that what investors need is to have enough knowledge to make effective choices
in the stock market so that they do not become involved in irrational decision
making and the stock market can be efficient. That is why in this article we have
statistically examined the influence of financial literacy to determine its impact
on the decision-making styles of investors.

By deriving from the discussion this article tries to explore the impact of
biases on market participants’ choices along with an examination of the
moderating effect of financial literacy to have a better understanding of the
behaviors of individual investors at the Pakistan stock exchange. This study also
explores the dynamics and impacts of financial literacy in making investors'
investment decisions. Theoretically, the novelty of the study is related to the fact
that it incorporated factors from each dimension as established by Shefrin (2006)
and further it is the first to analyze their impact on the irrational decision-making
of investors. The current study has also incorporated the role of financial literacy
to statistically establish its impact in debasing the stock market.

Literature Review

According to conventional theories of finance, investors are perfectly rational and

wealth maximizer in their financial decisions and will prefer the lowest level of
risk at any given level of return or will prefer the highest level of return at a given
level of risk (Markowitz, 1952) but when we observe decision making of investors
in real, it is not the case. The investors do behave irrationally and their decisions
deviate them from the way explained by the conventional theories of finance. The
field of behavioral Finance helps to identify the reasons causing such deviations
from the standard finance theories. In the world of finance, the induction of
prospect theory is the pioneer that provided grounds for behavioral finance. The
Prospect theory was originally developed by Kahneman & Tversky, (1979). It
contradicts the traditional beliefs in the field of finance and established that
investors in the real world are not rational. This irrationality is attributed to
numerous behavioral factors. The current study focused on some of the most
significant factors including overconfidence, anchoring, and loss aversion. These
behavioral factors cause irrational exuberance by investors including herding.
Hence, the current study has also explored and established that the herding
behavior leads towards irrational decision making.
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Overconfidence in the Stock Market

The first factor under consideration of this study is overconfidence, which
according to Shefrin (2006) is the degree by which the investors rate their abilities
and skills. Normally overconfident investors have a perception about themselves
that they have a better knowledge of the market. According to Michailova (2010)
it is the most significant and experimented factor among all the factors. According
to Odean (1998) traders that have more frequency of trades receive significantly
lower returns than the market. Behavioral finance experts have determined that
overconfidence causes investors to overestimate their knowledge and they
underestimate the risk to control events. Overconfidence remains a growing field
of study around the world, especially in a collectivist culture like Pakistan. Prior
studies have established that overconfidence behavior exists significantly more in
Asian cultures as compared to western culture. Hence it is even more vital to
explore countries like Pakistan. Overconfidence bias is further categorized into
two categories, Prediction overconfidence which leads investors to have a very
high confidence interval, and certainty overconfidence which leads investors to
have a very certain judgment (Pompian, 2006). Various studies have shown in the
past that choosing a stock to invest is the most difficult undertaking for the
investors but interestingly they exhibit extreme overconfidence in this regard,
leading to the choice of a suboptimal alternative (Bhandari & Deaves, 2006;
Michailova, 2010; Nofsinger, 2005; Rasheed et al., 2020). Hence it is
hypothesized:

Hi: Overconfidence bias positively impacts the irrational decisions making of
investors.

Anchoring in the Stock Market

The second factor under consideration in this study is anchoring. Anchoring
impacts people by relying on past values as the base value for making decisions
(Tversky & Kahneman, 1974). While making investment decisions, other
investors refer to the initial purchase price when selling or analyzing the different
securities at a different point in time. People tend to determine current prices by
the values of the past. Investors at some point while making a financial decision
think about the happenings of the past and judge themselves. Anchoring make
investors believe that if in last year some particular stocks reacted at some point
in time to some intensity level, the reaction would be the same at that particular
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point in time of this year and when this phenomenon reflects in their judgment,
they usually make the wrong decisions because the stock market does not react at
the same intensity level as lots of factors play their part in making those reactions
(Blankenship et al., 2008). Anchoring is a major occurrence in which the investors
in the stock market estimate a range of share prices based on historical trends and
make their decisions accordingly which is completely irrational from the
viewpoint of investors. According to Waweru et al. (2008), individual investors
rely more on their recent experiences in the market and tend to be more optimistic
when the stock market rises and become more pessimistic when the market falls.
This behavior leads to the under and overreaction of the investors to the
unexpected changes in the stock market resulting in suboptimal decision making
(Kudryavtsev et al. 2013) and hence it can be inferred:

Hz: Anchoring bias positively impacts the irrational decisions making of
investors.

Loss Aversion in the Stock Market

The last behavioral factor is loss aversion which is introduced in the world of
finance with the induction of prospect theory which is a pioneer theory that
provided grounds for behavioral finance. The Prospect theory was originally
developed by Kahneman & Tversky, (1979). It contradicts the traditional beliefs
in the field of finance and here from, it is concluded that humans are not always
risk-averse and explains the conditions of mind that impact the individual’s
decision procedure. From a stock market perspective, investors tend to react
differently based on their preceding knowledge in the market regarding their
investment decisions (Kudryavtsev et al., 2013). When they suffer a loss in their
investment decision they become more risk-taker to overcome this feeling of loss
or to recover their financial loss. On the other hand, once investors gain some
financial success concerning their previous financial decision they become more
risk-averse to avoid any loss or to save their positive financial position in the
market. The above-mentioned behavior is not rational and due to this mentality or
behavior of loss aversion in the stock market, they may become the victim of
irrational decisions. This behaviour also affects the standard mechanism of the
market and the other investors in general. Waweru et al. (2008) have described
this attitude with the help of the concepts of regret aversion and loss aversion.
They conclude that investors are risk-averse when they witnessed a recent gain
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but risk-takers in cases where they experience losses in recent times leading
towards irrationally skewed decisions. Therefore, it is proposed that:

Hs: Loss aversion bias positively impacts the irrational decisions making of
investors.

Herding behavior in the Stock Market

Another significant and frequently observed behavior is herding, which is
defined as the tendency of investors to follow the larger group of investors in the
stock market (Tan et al., 2008; Khan & Rizwan 2018). When investors involve in
herding behavior, they seem to ignore the fundamental concept of stock prices
and rather than making investment decisions based on the standard procedure of
risk-return consideration, they tend to imitate the decisions of the larger group of
investors and make their investment choices accordingly. Investors normally
involve in such kind of behavior when the market condition is uncertain, and they
can’t easily trust the information available to them. In such kinds of
circumstances, they try to protect themselves from the uncertain environment by
simply following or copying the movements of a larger group of investors
(Caparrelli et al., 2004). It is a major concern for the financial analyst because this
tendency of investors can change the prices of securities from fundamental value,
which is contrary to viewpoints of traditional asset pricing theory (Tan et al.,
2008) and can create inefficiency in the stock market which is usually recognized
by speculative bubbles (Caparrelli et al., 2004). According to Sultana &
Pardhasaradhi (2012), the study of all these biases is crucial as these factors
impact investment choices. Based on the above literature it is proposed that;

Ha: Herding behavior positively impacts the irrational decisions making of
investors.

Role of Financial Literacy in Stock Markets

People around the globe are becoming increasingly prone to invest in stock
markets and other financial activities and this increase is caused primarily due to
diversified products and services offered by the financial institutes like stock
markets but with this rise the complexity of these products has also increased
resulting in the inability of investors to understand and read the financial
conditions for optimal decision making without advance knowledge of finance
(Van Rooij et al., 2011). Ability to read and analyze financial information is
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referred to in the present literature as financial literacy, financial education, and
financial knowledge (Huston, 2010). Now the question arises that up to which
extent financial literacy exists in an economy and what is the impact of the
presence or absence of this financial literacy on financial maneuvers. Several
pieces of research have proved in the past that the presence of financial literacy
aids people to act more rationally about their financial decisions and aid in
overcoming biased behavior (Amisi, 2012; Jariwala, 2015; Van Rooij et al.,
2011). Some basic levels of financial literacy did help investors to become
comparatively better in their choice-making in the stock markets (Van Rooij et
al., 2011). They have also suggested that financial literacy aids investors to make
impartial investment decisions regarding their investment in the stock markets. It
was proposed that the presence of financial literacy makes investment decisions
more unbiased and rational compared to a less financially literate investor.
Because from the investors' point of view, an investor who does not have adequate
knowledge about finance and the financial markets cannot apply and understand
the mechanism of a standard market and cannot be fully rational regarding his
approach towards financial decision making. That is why this variable has been
selected to be tested as a moderator to check its effects on making the financial
decision sounder and more rational and based on the above discussion the
following are proposed:

Hsa: The association between overconfidence and the investor’s decision-making
style is positively moderated by financial literacy;

Hspb: The association between anchoring and the investor’s decision-making style
is positively moderated by financial literacy;

Hsc: The association between loss aversion and the investor’s decision-making
style is positively moderated by financial literacy; and

Hsa: The association between herding and the investor’s decision-making style is
positively moderated by financial literacy.
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Figure 1
Theoretical Framework
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Methodology

The study followed a questionnaire-based cross-sectional approach for data
collection. The questionnaire consisted of items adopted from the studies that are
contextually of similar nature. The items for measuring overconfidence bias were
adopted from the study of Rasheed et al. (2020), whereas the measure used to
identify anchoring, loss aversion, and financial literacy were adopted from the
studies of (Mouna & Anis, 2015; Phuoc & Thi, 2011). Lastly, the measure used
to identify irrational tendencies in individual investors' stock market decisions
have been adopted from the studies of (Rasheed et al., 2018; Scott & Bruce, 1995).

A total of three hundred fifty questionnaires were distributed amongst the
individual investors operating in Karachi, Lahore, and Islamabad. This sample
size is affirmed from the similar studies of Gul & Akhtar, (2016); Kudryavtsev et
al., (2013); Rasheed et al., (2018); Waweru et al., (2008). Owing to the
unavailability of data regarding the population of investors in Pakistan, the
convenience sampling technique has been used to choose investors from the stock
market. The convenience sampling technique is particularly beneficial because it
provides a maximum rate of response and avoids a lot of wastage of time and
other means (Bryman & Bell, 2015). The data compiled in the study have been
examined through SPSS and AMOS. The “Structural Equation Modeling” (SEM)
method has been utilized in this study for analysis of the relationship among
variables. The structural equation modeling technique allows incorporating both
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observed and latent variable values in the same model for measuring their
relationship and most utilized technique for testing relationships based on latent
variables.

Reliability and Validity Check

The reliability of the instrument was established using Cronbach’s alpha. An
instrument with a value of above 0.70 is considered reliable (Helms et al., 2006).
All the values are found to be above this minimum threshold. To establish validity
confirmatory factor analysis (CFA) of the studied variables is conducted. All the
factor loadings of the variables indicated a value greater than 0.6 confirming the
validity of the variables of the study. The covariance among the independent
variables is also not very high confirming the discriminant validity. This is further
affirmed by Fornell and Larcker (1981) criteria, as the average variance extracted
(AVE) for each construct is higher than the square of its correlation among the
variables. Before going towards the final analysis Kolmogorov-Smirnov test was
performed for checking the normality of data using SPSS. The significant values
of all the tested variables showing that the data collected related to all these
variables were normal. Convergent validity is established as proposed by Bagozzi
et al. (1991) that if the factors loadings are significantly linked with their
underlying construct in confirmatory factor (CFA) analysis convergent validity is
established, which in our case were all highly significant. So, the measures of this
study were concluded to be reliable and valid enough to follow the further
analysis.

Data Analysis

The total sample size for this study was three hundred but after detailed scrutiny
of all the questionnaires, a total of two hundred forty-two properly responded
questionnaires by the investors were selected for further analysis. As per the data
collected in this survey most of the respondents were male covering ninety-five
percent of the whole population and only eleven of this sample were female. Also,
most of the investors in the survey had experience ranging from zero to ten years
which accounts for almost half of the total respondents. The findings of the study
also showed that seventy percent of the individual investors currently trading at
the Pakistan stock exchange fall under the age group below forty, which is a very
positive thing about this stock market that more young individuals are involved
in trading.
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Another positive aspect of the Pakistan stock exchange is that most of the
individual investors have higher qualifications as found out by the survey that
eighty-two percent of the sample respondents have graduation or higher
qualification.

Association of Behavioral Biases with Decision Making of Investors

The results calculated by using AMOS are shown in figure 2 below. The
results of AMOS show that there is a significantly positive association with
herding, overconfidence, anchoring, and loss aversion with the decision making
of investor.

Figure 2
Structural Equation Modelling
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Table 1 indicates that the association between overconfidence and the choices
made by individual investors is positive and significant as hypothesized by the
study. That proves that overconfident investors will likely be more involved in
irrational decision-making, hence proving our hypothesis 1. As per the results
reported in Table 1 below, there is also a significant relationship between
anchoring and the decision making of individual investors establishing hypothesis
2 of our study. The same is the case with the relationship between loss aversion
and the decision-making of individual investors. This can also be observed in table
1, there is a significant positive relationship between loss aversion and investor
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irrational decision making, establishing hypothesis 3 of the study. Lastly, it can
also be observed that there exists a significant positive relationship of herding
behavior with the irrational decision making of investors. This result is also in line
with our fourth hypothesis that herding behavior brings irrationality to investor’s
decision-making, hence validating all 4 of the study hypothesis regarding direct
impact.

These findings are by the studies of Hayat & Anwar, (2016) and Anum, (2017)
the investors who rely more on their judgments based upon their past experiences
and have a better knowledge about the past trends and movements of the market.
Blankenship et al. (2008) provide another perspective on anchoring based on the
process of attitude change. Which elaborate that with the change in mechanism or
context of the financial market, the anchoring behavior is also changed. In an
uncertain and complex situation, people often use mental shortcuts (heuristics)
that reduce complex problems to simpler judgmental operations. So, with their
perspective when they are relying on past values in an uncertain environment,
they are not making irrational decisions but rationalizing their choices according
to the market situations.

Table 1
Results of Path Analysis

B S.p SE. C.R. p-value
DM <--- Overconfidence 0.313 0.250 0.125 2498 0.012
DM <--- Anchoring 0.290 0.246 0.099 1601 0.048
DM <--- Loss Aversion 0.279 0.310 0.075 3.729  0.000
DM <--- Herding 0.480 0.367 0.122 3.935 0.000

Moderation Analysis

Moderation analysis have been done by using the methodology of Preacher &
Hayes (2004) and the results are reported below in table 2. For testing of
moderation effect, an interaction term was created by multiplying our independent
variables including overconfidence, anchoring, loss aversion, and herding
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behavior and these interaction terms are regressed alongside the direct
relationship of each variable using SPSS.

Moderation analysis for overconfidence

The results for moderation analysis of overconfidence has indicated a
significant value of the interaction term and the high value of change in R square
has established that moderation of financial literature is existent in case of
association among overconfidence and irrational choices made by investors
establishing hypothesis H5a.

Moderation analysis for anchoring

The results for moderation analysis of anchoring indicates that financial
knowledge has a substantial impact as a moderator on the relationship of
anchoring with irrational decision making and the results of R square and
interaction terms are statistically significant establishing hypothesis H5b.

Moderation analysis for loss aversion

The results regarding moderation impact of loss aversion indicate a significant
value of the interaction term and the high value of change in R square in case of
association among loss aversion and decision making of investors establishing the
effect of financial literacy as a moderator and establishing hypothesis H5c.

Moderation analysis for herding

Lastly, the moderation results for the impact of herding behavior have
indicated that the change in R square value is low but still statistically significant
and the relationship between these variables is affected by the moderator, i.e.,
financial literacy as the interaction point of both the variables is also significant
which is indicated in table 2. Establishing all of our sub hypotheses regarding
moderating impact of financial literacy.

The results of our study show that financial awareness does impact the
relationship among these behavioral biases, i.e., herding, overconfidence,
anchoring, and loss aversion with investor’s irrational choices. The value of the
interaction terms shown is significant and all the values are negative, proving the
direction that as anticipated through the supporting literature that there exists a
significant relationship as a moderator and the negative direction indicates that it
aids in reducing biased behavior. Hence, establishing our hypothesis, that
financial literacy allows investors to arrive at debiasing decisions by eliminating
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the irrationality from their decisions. Earlier studies on this area like Van Rooij et
al., (2011); Nisar et al., (2015); Phuoc & Thi, (2011) and Rasheed et al., (2018)
showed the same effect of financial literacy. The environment of the stock market
in Pakistan is uncertain and information about the events is not easily available to
everyone. So, enhancing financial literacy in Pakistan can result in the smooth
functioning of the Pakistan stock exchange. The higher the financial literacy will
be, the higher will be the understanding of optimal decision making among market
participants. Which will result in less volatility in the stock market and avoid the
creation of bubbles in the stock market by keeping it at its intrinsic value.

Table 2
Moderation Analysis

Model B S.E T P

1 Financial Literacy 0.6684 0.1663 4.0193 0.0010
Herding 0.2650 0.2364 1.1209 0.0485
Interaction term -0.0156 0.0608 -0.2558 0.0993
AR-Square = 0.005 P =0.0993

2 Financial Literacy 1.2447 0.1872 6.5419 0.0000
Overconfidence 0.5222 0.2436 2.1436 0.0331
Interaction term -0.1560 0.0574 -0.7194 0.0070
AR-Square = 0.185 P =0.6893

3 Financial Literacy 1.2466 0.2057 6.0591 0.0000
Anchoring 0.6567 0.2542 2.5828 0.0104
Interaction term -0.1930 0.0671 -2.8775 0.0044
AR-Square = 0.0211 P =0.0044

4 Financial Literacy 0.9527 0.1685 5.6550 0.0000
Anchoring 0.3788 0.1955 1.9375 0.0539
Interaction term -0.1026 0.0534 -1.9234 0.0456
AR-Square = 0.096 P = 0.0456
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Conclusion

This research paper illustrates the real-world conduct of investors in the Pakistani
stock market to analyze whether their decisions are affected by certain biases.
According to researchers, such as Tversky and Kahneman (1974), and Shefrin
(2007), the biases in the stock market have been identified to impact the choices
of investors. The results showed that these biases are also present in Pakistani
stock market investors. This could be a major cause of the routine volatilities that
occur in this market. Additionally, the results can be linked to the studies of
Anum, (2017); Hayat and Anwar, (2016) and Rasheed et al., (2018), who tested
different cognitive biases in Pakistani stock market investors. They traced the
presence of these biases in those investors (Shefrin, 2007). Apart from that, the
role of financial literacy was found to be in line with earlier studies, such as Nisar
et al. (2015), and Van Rooij et al.(2011). According to these studies, financial
literacy aids investors to avoid becoming affected by behavioral biases (Spindler,
2011). This link is statistically established by our study since financial literacy, to
some extent, affects the association among these biases. Moreover, the financial
choices of investors and their financial literacy helps them to avoid irrational
thinking and decision-making. This article also provides statistical evidence for
the proposition suggested by Nikiforow (2010). The author reported that
behavioral biases influence Pakistani stock market investors and financial literacy
can help them to overcome these biases, which can have significant policy
implications. This study is also beneficial for policymakers to comprehend the
real-life behaviors of Pakistani stock market investors and devise policy according
to their actual behavior for the smooth running of the market and for safeguarding
their interests. It can also provide vital information for the brokerage houses
operating in the Pakistani stock market to understand the basic mentality of the
market players and provide more reliable consultancy information to the
investors. Resultantly, a stable stock market will attract investors from around the
globe.
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