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Abstract: AbstractsThis study investigated the impact of investor psychological bias on a firm’s
market value. In detail, we examined the effect of investor overconfidence (optimism) and loss
aversion (pessimism) on firm market value. We also aimed to investigate the moderating effect of
corporate governance on the relationship between investor behavior biases and firm market value.
This study used a sample of 143 firms listed on the Saudi Stock Exchange over the period from
2012 to 2021. The results suggest that investor overconfidence affects a firm’s value positively. On
the other hand, loss aversion is negatively associated with the firm’s market value. Furthermore,
we find that corporate governance (measured by board size and board independence) enhances
the positive association between overconfidence and firm market value. In contrast, we find that
corporate governance seems to marginally mitigate the negative effect of loss aversion.

Keywords: behavioral finance; overconfidence; loss aversion; corporate governance; firm market
performance

1. Introduction

Behavioral finance has become a hot topic in recent decades. This has given cognitive
and emission psychology an important role in investment and financing decisions. As
investors are not fully rational, their investment decisions might be influenced by behavioral
biases. Ref. [1] describe a number of different types of behavioral biases that can influence
investor financial decisions, which, in turn, affect the financial markets. Market inefficiency
can be the result of investors’ behavioral bias [2,3]. Two of the most important behavioral
biases that can influence investor decisions are overconfidence and loss aversion. Investor
overconfidence and loss aversion can influence stock prices [4–7].

A firm’s market performance can be influenced by its stock market price. Ref. [4] argue
that a firm is in a risky situation when its stock price is very low. Therefore, behavioral biases
that impact firm stock prices will indirectly influence the firm’s market value. Corporate
governance can be a factor that reduces investors’ behavioral biases, thus lowering their
effect on market stock prices. Investors prefer to invest in firms with strong corporate
governance, both during normal economic situations and during crises [8–10]. Therefore,
corporate governance might play an important role in investor decisions, thus affecting
the relationship between investors’ financial behavior and firm value. Using a sample of
143 firms listed in the Saudi Stock Exchange over the period 2012–2021, we investigated the
effect of investor behavior biases (overconfidence and loss aversion) on the market value of
Saudi firms. In addition, we examine how this relationship might be different if we take
corporate governance as a moderating influence.

This study contributes to the previous literature in many ways. First, it contributes to
the behavioral finance literature by focusing on the impact of behavioral bias on investors’
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decisions [11,12] and on market efficiency [5–7]. Our study contributes to the literature by
investigating the influence of investor behavior on the value of firms listed on the Saudi
Stock Exchange. The Saudi market is an emerging market that has different characteristics
compared with developed markets. Furthermore, unlike previous studies (e.g., [4]), to the
best of our knowledge, we are the first to investigate the moderating effect of corporate
governance on the relationship between investor biases (overconfidence and loss aversion)
and firm market performance. The results of this paper have implications for portfolio
managers and financial market regulators, as well as for firms.

2. Literature Review and Hypothesis Development

Investor behavior can be influenced by emotions and beliefs, which might influence
strategic investment choices. According to behavioral finance theory, investors are not
completely rational, their sentiment causing them to create movements in the market,
which result in asset prices deviating from their fair value [13]. Consequently, a behavioral
bias may affect investors’ investment decisions. Ref. [13] discovered that the faulty market
transmission of investors’ emotions (e.g., doubt, pride, fear, and hope) may lead to stock
market inefficiency. However, a firm’s value can be influenced by its stock price. In
particular, a low stock price may indicate that the firm is underperforming, consequently
affecting the firm’s value. Ref. [4] argued that investors’ behavioral biases can affect the
firm’s stock price, thus affecting its financial performance. Investors’ behavioral biases can
be extracted from two bias sources—pessimism, which is related to loss-aversion behavior,
and optimism, which is related to overconfidence.

Investors may overact in response to negative information and overlook positive in-
formation when they are optimists, resulting in stock price undervaluation. Thus, investor
sentiment may cause stock mispricing, which in turn affects a firm’s equity financing and in-
vestment decisions. Ref. [14] developed a model of equity financing channels that suggests
that the mispricing of a firm’s stock leads to a change in the firm’s financing conditions.
Specifically, a firm with overpriced stock would have a lower cost of equity financing. Con-
sequently, the firm’s managers would issue stocks to finance more investments. Ref. [15]
reported that the investment level can be influenced by investor sentiments through equity
financing channels. Ref. [16] examined how overconfidence bias influences investment
performance. They found that investor overconfidence affects investment performance
through risk propensity.

2.1. Overconfidence and Firm Market Performance

The previous literature (e.g., [17–19]) has defined overconfidence as an individual who
is very confident in his or her ability and knowledge. Therefore, overconfident investors
are usually risk-takers who think that they can succeed by following their own ideas rather
than by following others’ ideas and advice, and they buy and sell in the stock market
frequently. Overconfident investors might not trust public information, only trusting their
own information [5], which in turn makes them only trade on the stock market based on
their own information. Consequently, stock market value might be influenced. Ref. [4]
pointed out that the market value of securities is dependent on investors’ psychological
factors. More specifically, overconfident investors trading in the stock market may lead
to greater depth, higher transaction volume, more volatility, and informative pricing [20].
Other studies [5–7] also confirmed that overconfident investors overestimate their ability
and knowledge regarding the stock market, resulting in an inefficient market portfolio.

Previous studies argue that overconfident investors may dominate rational investors in
the stock market, leading them to attain higher profit margins due to their high-risk strategies.
Ref. [21] reported that overconfident traders achieve higher than expected profits compared
to rational traders, which means that they can persist and survive in the market in the long
term. Ref. [22] showed that individual investors are more confident compared to institutional
investors, and they also report that individual investors trade aggressively across all market
states, including up-markets, up-momentum markets, and high-volatility markets.
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Overconfidence bias has an influence on the stock market. Ref. [23] explored the
influence of investor overconfidence on US stock prices during COVID-19, finding that
such behavioral bias could be mitigated during COVID-19, which in turn enhanced stock
market prices. Ref. [24] studied the impact of investor sentiments on four different stock
markets (the UK, Germany, France, and Spain). The results of their study showed that
sentiments have a significant effect on all market returns and trading activities. Many
previous studies (e.g., [25–29]) have shown a relationship between investor behavioral
biases and stock prices. Ref. [27] investigated how terrorist activities affect investor mood
and how this, in turn, influences stock market returns. Using a sample from 22 countries, it
was found that terrorism activities increase investor behavioral bias, leading to negative
impacts on stock market returns. Additionally, Ref. [30] examined the determinants of
stock market crises and found that investor attitude could cause a significant decrease in
the stock price. Ref. [22] reported that stock prices were positively associated with investors
being optimistic, which reflects overconfidence bias. However, an increase in the firm’s
stock price might indicate investor trust in the firm, which might increase the firm value.
As was discussed above, overconfident investors only trust their knowledge, leading them
to act accordingly. Ref. [31] investigated investor sentiment using Standard and Poor’s
(S&P) 500 index. They found that firm performance in the stock market is influenced by
investors’ sentiments. Ref. [4] examined the impact of investor behavior on firm market
performance using a sample of US companies over the period from 2006 to 2016. Their
study reveals that overconfidence positively influences firm market value in the industrial
sector. Based on the abovementioned findings, we suggest the following hypothesis:

H1. Overconfident investors are significantly and positively correlated with a firm’s market performance.

2.2. Loss Aversion and Firm Market Performance

Another bias behavior that can be exhibited by investors is loss aversion. According
to prospects theory, which was discovered by [32], loss-averse investors are classified as
those who do not evaluate loss and gain in the same way. This type of investor makes
decisions based on gain expectation rather than loss because he fears the risks related to loss.
Refs. [33,34] showed that an investor’s degree of loss aversion is based on the investor’s
previous investment performance, and also that price fluctuations make investors loss
averse. In addition, they found that a loss-averse investor who owns stock might not sell
this stock if he does not consider the prospect of loss, as he thinks he will realize bigger
gains by holding the stock. Additionally, he might sell his stock at a lower price than he
paid if he sees that the market fluctuation is rapid. Such bias behavior might affect the
stock price due to these types of investment decisions. Ref. [35] showed that loss-averse
investors sell their stock as they are scared of losing their profit. The heavy selling of
investors, when combined with a low willingness to buy, could influence the stock market
negatively, leading to a financial crisis. Ref. [36] revealed that the recent financial crisis
in 2008 was caused by psychological factors. Refs. [7,37] showed that investor behavior
should be considered a factor that affects asset returns. Consequently, the firm’s value could
be affected. In detail, Ref. [37] proposed a method for constructing an investor risk-aversion
index. They found that this index helped to predict future stock market returns. Ref. [28]
revealed that investor mood can affect the equity price positively. Based on the above
discussion, we assume that loss aversion can affect a firm’s stock price negatively, thus
affecting its market value.

H2. Loss-averse investors are significantly and negatively correlated with a firm’s market performance.

2.3. Corporate Governance, Investor Behavior, and Firm Market Performance

One of the most important factors that might affect investor behavior is corporate gov-
ernance efficiency [38] argued that a potential shareholder considers corporate governance
to be a protection mechanism for their interests. Furthermore, managers in poor corporate
governance firms are prone to expropriating outsider investor money [39]. Thus, potential
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investors prefer to invest in firms with better governance. Refs. [8,9] found that institutional
investors consider corporate governance as a factor in their investment decisions. Based on
agency theory, there might be a conflict between managers and owners, leading managers
to make decisions that serve their interests, but this conflict can be mitigated through
corporate governance [40,41].

We anticipate that corporate governance might affect investor overconfidence and loss
aversion biases, influencing their investment decisions. Ref. [42] investigated the influence
of corporate governance on investor confidence and how it impacts investment decisions.
The study found that corporate governance amplifies the effect of investor confidence
on investment decisions. Effective corporate governance can be achieved through the
firm’s board compensations and committees [43,44]. Ref. [10] found that institutional
shareholders increase their level of ownership in firms with good governance quality.
Foreign investors also prefer to invest in firms with better governance. This is because
good corporate governance can increase the transparency of information and increase
the level of shareholder protection. Investors can also change their decisions based on
the information they are presented with. Ref. [45] argued that an uninformed investor
is subject to judgment bias, while an informed investor is subject to overconfidence and
self-attribution biases, which in turn influence stock prices. However, investors’ decisions
might be different based on how they evaluate the information. Ref. [46] explained how
individuals have their own multi-filtering information processes that can lead to different
decisions. Nevertheless, informative factors can add value to an individual’s evaluation.
A number of prior studies (e.g., [47–50]) have found that corporate governance mitigates
information asymmetry. Since corporate governance reduces information asymmetry,
corporate governance can be considered an informative value influencing investors’ trust
in decision-makers. Specifically, governance quality can increase investor trust, in turn
influencing a firm’s market performance. Refs. [48,51] found that corporate governance
affected firm performance through its influence on information asymmetry. Based on the
abovementioned findings, we suggest the following hypotheses:

H3. Corporate governance influences the relationship between investor confidence and a firm’s
market performance.

H4. Corporate governance influences the relationship between investor loss aversion and a firm’s
market performance.

3. Methodology
3.1. Data and Sample Selection

This study’s first sample consisted of all firms that comprised the Tasi index (com-
panies listed on the Saudi stock market) between 2012 and 2021. We gathered financial
data and information about the board of directors from the Bloomberg database. Financial
firms (SIC codes 6000–6999) are not included in the sample because they must disclose
certain information and follow different accounting rules. Firms with outliers and missing
data were further eliminated from the dataset. In the end, 143 firms and 1300 firm-year
observations were included in the sample.

3.2. Variables Measurement
3.2.1. Dependent Variables

Our study aims to investigate the impact of investor psychological bias on firm market
value. To do so, Tobin’s Q was used as a proxy for firm market performance in the current
study [52]. Refs. [53–55], and others agree that Tobin’s Q is a good way to measure the
value of a company. It shows how the company performed in the past and how it plans to
grow in the future [56].
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3.2.2. Independent Variables

Following [4], the current study used two main independent variables, comprising
psychological bias. The first psychological bias is investor overconfidence, which refers
to investor optimism. It is measured by the change in the percentage of shares held by
shareholders. The second psychological bias is investor loss aversion, which refers to investor
pessimism. As a proxy for this, we used the percentage variations in transaction volume.

3.2.3. Moderators

Our study examined the moderator effect of the board’s directors on the associa-
tions between investor optimism and pessimism and firm performance. Thus, we used
two characteristics of the board as moderators. The first is board size, represented by the
total number of directors on the board, and the second is board independence, which is
calculated by the proportion of board members who are independent.

3.2.4. Control Variables

There has been much research showing that the characteristics of a company may
have an impact on how well it performs [57–60]. Among such characteristics, we included
company size (log of total assets), company market capitalization (the total market value of
shares), company leverage (the total debt to total assets ratio), company net earnings (the
difference between a company’s revenues and costs), and company risk (beta).

3.3. Model Specification

Our panel data were characterized by both individual and temporal dimensions over
a period of ten consecutive years. This allowed us to simultaneously account for behavioral
dynamics and heterogeneity. In order to account for heterogeneity, we used a fixed-effect
model to capture the impact of investor optimism (overconfidence) and pessimism (loss
aversion) on the market performance of Saudi firms. In particular, the results of both the
Fisher test (Wald test), which verifies the presence of individual effects, and the Hausman
test (×2 test), which chooses the model for the sample that is best suited, justifying our
choice of fixed-effect models.

The analysis models for this study can be summed up as follows:

Tobin’s Qi,t = α0 + α1 OCi,t + α2 SIZEi,t + α3 LEVi,t + α4 LIQUIDITYi,t
+ α5 BETAi,t +Industry dummies + Year dummies + εi,t

(1)

Tobin’s Qi,t = α0 + α1 LAi,t + α2 SIZEi,t + α3 LEVi,t + α4 LIQUIDITYi,t
+ α5 BETAi,t +Industry dummies + Year dummies + εi,t

(2)

Tobin’s Qi,t = α0 + α1 OCi,t + α2 OCi,t * BOARDi,t + α3 BOARDi,t + α4 SIZEi,t
+ α5 LEV i,t + α6 LIQUIDITYi,t + α7 BETAi,t
+ Industry dummies + Year dummies + εi,t

(3)

Tobin’s Qi,t = α0 + α1 LAi,t + α2 LAi,t * BOARDi,t + α3 BOARDi,t t + α4 SIZEi,t
+ α5 LEV i,t + α6 LIQUIDITYi,t + α7 BETAi,t
+Industry dummies + Year dummies + εi,t

(4)

where i indicates sample firms and t indicates the time period. Unobserved industry fixed
effects are related to industry dummies. Time-specific effects that change over time and
are common to all firms are related to year dummies. εi,t indicates the classical error term,
which is considered to be independent and has an identical distribution. Appendix A
defines the model’s variables.

Our main emphasis is on the estimate coefficient α1 in Equations (1) and (2), which
assesses the relationship between investor optimism (overconfidence), investor pessimism
(loss aversion), and firm performance, along with the estimate coefficient α2, which as-
sesses the moderator impact of a large and independent board on the association between
overconfidence, loss aversion, and firm performance in Equations (4) and (5). α1 and α2
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should be significantly positive, according to H1 and H3. α1 and α2 should be significantly
negative, according to H2 and H4. Figure 1 shows the conceptual framework of the study,
which describes the association between our main independent and dependent variables.
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Figure 1. Conceptual framework of the study.

4. Empirical Results
4.1. Descriptive Statistics and Correlations

Figure 2 provides a plot of the overconfidence and loss-aversion averages for all Saudi
companies, according to year. As can be seen, the first bias (overconfidence) increased over
time but decreased from 2019, while the second bias (loss aversion) shows the opposite
trend. This indicates that Saudi investors became more confident and less loss averse with
time until the advent of the COVID-19 crisis.
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in the Saudi market.

A statistical summary is provided in Table 1 for all the variables included in the
regression model. The average and the standard deviation of the dependent variable
TOBIN are around 0.1134 and 0.2112, respectively. Our findings are similar to those of earlier
studies in Saudi Arabia [61,62]. Regarding our explanatory variable, the first psychological
bias, i.e., overconfidence, has a mean of 0.0477 and a standard deviation of 0.3635. The
second psychological bias, i.e., loss aversion, has a mean of 0.0664 and a standard deviation
of 0.2250. Both variables are lower, on average, and are volatile. This gives us a general
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idea of the Saudi investor as someone who has low confidence in stock investments and is
more loss averse. For the purpose of the current study, two proxies of the board’s direction
are used as moderators in the analysis: board size and board independence. As shown
in Table 1, the average number of board numbers is approximately eight. The average
percentage of independent board members in Saudi companies is about 69.36%. This fits
with the Saudi code of corporate governance, which says that at least one-third of the
board members must be independent. Finally, the average size of the sampled companies
is 21.5485, their average leverage is 0.2337, their average liquidity ratio is 0.0227, and their
average beta is 0.9430. The remaining variables fall within acceptable limits.

Table 1. Descriptive statistics.

Variables N Mean STD 5th Percentile 25th Percentile Median 75th Percentile 95th Percentile

Tobin’s Q 1300 0.1134 0.2112 0.0249 0.0381 0.0542 0.0904 0.1927
OC 1300 0.0477 0.3635 −0.0590 0 0 0 0.4000
LA 1300 0.0664 0.2250 −0.2470 0.0098 0.0770 0.1604 0.3558

BOARDSIZE 865 8.3531 7.3831 2 2 4 17 17
BOARDINDP 865 0.6936 0.0560 0.1567 0.3694 0.6429 0.7429 0.8632

SIZE 1300 21.5485 1.6620 18.9731 20.6838 21.4415 22.1605 24.5243
LEV 1300 0.2337 0.2104 0 0.0399 0.2146 0.3793 0.5663

LIQUIDITY 1300 0.0227 0.0336 0.0039 0.0103 0.0157 0.0274 0.0672
BETA 1300 0.9430 0.3121 0.5199 0.7669 0.9353 1.1234 1.3529

Note: Appendix A contains the variable definitions and sources.

The Pearson’s correlation coefficients for our main variables are shown in Table 2. They
reveal a number of substantial correlations between dependent, independent, and control vari-
ables. In particular, a positive and significant correlation coefficient exists between investor
overconfidence and the measure of market performance (TOBIN). However, a negative and
significant correlation coefficient exists between investor loss aversion and TOBIN. Before dis-
cussing the results of the multivariate regression, it is necessary to address the multicollinearity
issue. In this regard, the variations in inflation factors (VIF) are small and do not exceed 10,
which is an acceptable level that does not violate the assumption of multicollinearity.

Table 2. The variables’ correlation coefficients.

Variables TOBIN’S Q OC LA SIZE LEV LIQUIDITY BETA

TOBIN’S Q 1
OC 0.2262 *** 1
LA −0.2508 *** 0.0428 ** 1

SIZE 0.0221 ** 0.0371 ** −0.1211 *** 1
LEV −0.0448 * 0.0010 * −0.1903 *** 0.33368 *** 1

LIQUIDITY 0.0219 * 0.0064 −0.0808 *** 0.1049 *** −0.2361 *** 1
BETA −0.1233 *** −0.0379 0.0815 *** 0.0580 ** 0.0689 *** 0.0217 1

Note: *, **, and *** correspond to 10%, 5%, and 1% significance, respectively. Appendix A contains variable
definitions and sources.

4.2. Regression Results

In Table 3, we report the findings of a fixed-effect regression of the firm market
performance indicator, as measured by the Tobin’s Q ratio and two independent variables
regarding behavioral bias, overconfidence and loss aversion. The regression covers the
whole study period (2012–2021).
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Table 3. The impact of investor optimism (overconfidence) and pessimism (loss aversion) on firm
market performance.

Variables Expected Sign Investor Optimism
(1)

Investor Pessimism
(2)

INTERCEPT −/+ 0.4587
(1.00)

−0.3115
(−0.67)

OC + 0.8092 ***
(8.06)

LA − −1.3294 ***
(−8.79)

SIZE + 0.0380 *
(1.78)

0.0667 ***
(2.34)

LEV −/+ −0.3280 *
(−1.75)

−0.1341 **
(−2.03)

LIQUIDITY + 0.5748
(0.58)

0.2733
(0.28)

BETA −/+ 0.3972 ***
(3.62)

0.4235 ***
(3.88)

YEAR_FE Yes Yes
INDUSTRY_FE Yes Yes
SAMPLE SIZE 1300 1300
F_STATISTIC 18.12 *** 20.63 ***

ADJUSTED R2 0.0617 0.0703
Note: *, **, and *** correspond to 10%, 5%, and 1% significance, respectively. Appendix A contains variable
definitions and sources.

The estimated results of the panel data for H1 assessing the influence of overconfidence
on the market performance of Saudi firms are shown in model (1) (Table 3). As can be
seen, most of the variables that were used to predict Tobin’s Q ratio were statistically
significant; investor pessimism (overconfidence), measured by the change in shares owned
by shareholders, is strongly and positively correlated with future business value. This
means that companies on the Saudi Stock Exchange are affected by an overconfidence bias
that boosts their market performance. Thus, H1 is a well-supported proposition.

Model (2) in Table 3 reports the regression results regarding the relationship between
loss aversion bias and firm market performance. The coefficient of loss aversion is negative
and is statistically significant at 1%, indicating that such a cognitive bias makes Saudi firms
less valuable in the market. Such a result supports H2.

To evaluate whether corporate governance impacts the influence of overconfidence
and loss aversion biases on a firm’s market performance, we incorporated the interaction
term between board composition (size and independence) and such behavioral factors
into the regression models (Equations (3) and (4)). The regression results of the board
composition’s moderating effect on the link between loss aversion, overconfidence, and
company market value is shown in Table 4. As can be seen, the effect of board composition
is positive and significant in all models, showing that large boards with more independent
directors increase the market value of a company. The interaction term between investor
overconfidence (investor optimism) and board composition (board size and independence)
is significant and positive (models (1) and (2)), which supports H3. To put it another way,
the larger and more independent the board is, the more an overconfidence bias affects
a business’s future market performance. Managers are effectively monitored in firms with
better board structures, which enhances the impact of investor optimism on the firm’s
market value.
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Table 4. The moderator effect of board size and board independence on the association between
investor optimism (overconfidence) and pessimism (loss aversion) and a firm’s market performance.

Board Size Board Independence

Variables (1) (2) (3) (4)

INTERCEPT 0.2436 ***
(7.93)

0.2172 ***
(7.61)

0.2261 ***
(4.78)

0.2124 ***
(3.68)

OC 0.1899 ***
(2.43)

0.0564 **
(2.42)

LA −0.6849 **
(−2.3)

−0.0707
(−0.92)

BOARDSIZE 0.0164 ***
(4.30)

0.0110 **
(2.27)

BOARDSIZE*OC 0.0760 ***
(5.25)

BOARDSIZE*LA −0.1684 ***
(−7.94)

BOARDINDEP 0.0022 ***
(8.28)

0.0220 **
(2.35)

BOARDINDEP*OC 0.0003 **
(2.01)

BOARDINDEP*LA −0.0036 **
(−2.31)

SIZE 0.0060 ***
(4.41)

0.0065 ***
(5.10)

0.0072 ***
(3.41)

0.0069 ***
(3.26)

LEV −0.0671 ***
(−6.03)

0.0041
(0.39)

−0.0350 *
(−1.75)

−0.0338 *
(−1.69)
(0.06)

LIQUIDITY 0.4322 ***
(3.89)

0.03280 ***
(3.35)

0.1749 *
(1.79)

0.1865 *
(1.9)

BETA −0.0103
(−1.62)

−0.0117 **
(−2.10)

−0.0115
(−1.00)

−0.0092
(−0.79)

YEAR_FE Yes Yes Yes Yes
INDUSTRY_FE Yes Yes Yes Yes
SAMPLE SIZE 865 865 865 865
F_STATISTIC 14.81 *** 54.67 *** 17.71 *** 16.07 ***

ADJUSTED R2 0.1021 0.3065 0.1054 0.0971
Note: *, **, and *** correspond to 10%, 5%, and 1% significance, respectively. Appendix A contains variable
definitions and sources.

On the other hand, the interaction term between investor loss aversion (investor
pessimism) and board composition (board size and independence) is significantly negative
(models (4) and (5)), which confirms H4. Therefore, firms with better corporate governance
mechanisms are better able to keep an eye on how managers make decisions, in order to
counter the negative effects that investor pessimism has on how the firm’s stock performs.

4.3. Discussion

The positive association between overconfidence and a firm’s market performance
lends strong support to the heuristic theory, indicating that overconfidence increases
the chance of making illogical financial choices. In this context, Ref. [63] reported that
overconfidence may drive investors to acquire stock at a high price in the overconfident
belief that its price will continue to rise, which results in an increase in firm market
value. Furthermore [16] contend that an overconfident investor is optimistic, feels that
he consistently outperforms the market, and is eager to invest. Therefore, if an investor
is optimistic about the outcome, he or she is less likely to consider the possible losses
resulting from the dangerous selection of a particular stock, leading to a rise in stock market
performance [4,23] found similar results in the American context.
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The negative association between loss aversion and firm performance could be ex-
plained by the theory of serendipity, which claims that serendipity is influenced by both
environment and cognition, on both the individual and communal levels, as a result of
natural or social survival requirements [64]. In this respect, investors look for markets with
plenty of useful information, so they have the best chance of finding serendipities and
making money from them. For instance, in a fast-moving market, many investors seek to
exploit the suddenly emerging investment opportunities from following serendipity by us-
ing survival skills, including loss aversion, which negatively impacts market performance.
Additionally, the negative link between loss aversion and firm market value confirms the
theory that a loss-averse investor is afraid to buy the stocks in his portfolio that have not
performed well [65]. In a similar way, Ref. [4] show that the investors’ fear of losing money
decreases how often they trade on the US market and that the market reacts negatively to
this psychological feature. Such pessimistic behavior leads to a decrease in a company’s
market value.

In terms of the control variables, we find that large, less-leveraged, liquid, and risky
firms have a high value, which is in line with previous research findings [59].

The significant moderating effect of corporate governance (board size and indepen-
dence) on the association between behavioral factors and market performance is in line with
agency theory, suggesting that managers in corporations that have effective governance
processes in place are more likely to make choices that are in the interests of the company’s
value. Assuming investors are optimistic, firms with improved corporate governance may
incentivize and push the management to make prudent investment choices that increase
the firm’s performance. Assuming that investors are pessimistic, firms with improved
corporate governance may prevent management from making risky investment choices
that decrease firm performance. Our results are similar to those of [42,66]).

4.4. Robustness Checks
Endogeneity

Fixed-effect regressions with clustered standard errors are used to estimate the results
of Equations (1)–(4). However, there could be an endogeneity issue regarding the link
between overconfidence, loss aversion, and firm market value, as well as the moderating
effect of corporate governance on such a link. In other words, omitted unobservable com-
pany factors, including those that are stable and those that change over time, may impact
board composition, cognitive biases, and a firm’s market performance. As an example,
our specification does not take into account firm-specific unobservable factors, such as
religion [67] or culture [68], which are very difficult to measure. Furthermore, investor
optimism and pessimism are not the only factors that impact market performance, and
a profitable firm could impact such psychological features, leading to possible reverse
causality [69]. It is possible that fixed-effect models are not appropriate. In order to find
a solution to this issue, we resorted to the use of GMM panel data methods with OLS,
which include time-fixed-effect dummy variables. This was carried out in accordance with
the methods used in research that has previously been conducted.

Table 5 presents the findings that are obtained using the dynamic panel GMM tech-
nique. At the 1% level, there is a positive and significant correlation between market
performance and the coefficient for the lag of the explained variable. This finding shows
that the link between overconfidence and loss aversion biases and the market value of
a company is likely to be strong, even when the market changes.
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Table 5. Addressing endogeneity: the GMM approach.

Variables (1) (2) (3) (4) (5) (6)

INTERCEPT 0.0025
(0.03)

0.9499 ***
(13.13)

−0.1772 ***
(−5.52)

−0.1303 ***
(−3.01)

0.2211 ***
(3.74)

0.3508 ***
(3.62)

LAGTobin’s Q 0.0005 ***
(10.51)

0.0007 ***
(15.13)

0.7592 ***
(49.35)

0.7174 ***
(41.03)

0.8938 ***
(54.96)

0.8694 ***
(48.95)

OC 0.0293 ***
(44.53)

0.1197 ***
(4935)

0.1829 ***
(8.68)

LA −0.0061 **
(−2.21)

−0.0141 ***
(−4.75)

−0.5503 ***
(−10.53)

BOARDSIZE 0.008
(0.81)

0.009 **
(2.41)

BOARDINDEP 0.0009 ***
(5.77)

0.0756 ***
(3.85)

BOARD*OC 0.0112 ***
(5.82)

0.0002 ***
(4.42)

BOARD*LA −0.0179 ***
(−7.35)

−0.0128 ***
(−10.27)

SIZE 0.0021
(0.53)

0.0420 ***
(12.60)

0.0083 ***
(5.89)

0.0065 ***
(3.48)

0.0097 ***
(3.54)

0.0127 ***
(4.01)

LEV 0.0748 ***
(41.47)

0.1263 ***
(41.43)

0.0450 ***
(10.63)

0.0420 ***
(7.75)

−0.573 ***
(−7.15)

−0.0380 ***
(−5.17)

LIQUIDITY −0.1581 ***
(−3.09)

−0.0227
(−0.48)

0.0774
(1.21)

−0.2820 ***
(−5.32)

−0.0301
(−1.03)

−0.1800 ***
(−3.22)

BETA 0.0146 ***
(11.23)

0.0072 ***
(5.66)

−0.0085 ***
(−4.22)

−0.0039 *
(−1.71)

0.0207 ***
(5.63)

0.0325 ***
(6.81)

YEAR_FE Yes Yes Yes Yes Yes Yes
INDUSRTY_FE Yes Yes Yes Yes Yes Yes
SAMPLE SIZE 1145 1145 762 762 762 762
F STATISTIC 4629.37 *** 1872.60 *** 6596.81 *** 4468.39 *** 6188.53 *** 4864.80 ***

AR(1) TEST (p-value) −0.82 −0.59 −4.16 −3.75 −3.68 −2.44
AR(2) TEST (p-value) −0.99 −0.4 −2.2 −1.21 0.02 −1.18

HANSEN-J TEST of OVER-
IDENTIFICATION(p-value) 10.72 6.82 6.93 9.01 7.83 8.46

Note: *, **, and *** correspond to 10%, 5%, and 1% significance, respectively. Appendix A contains variable
definitions and sources.

The dynamic connection that exists between overconfidence and Tobin’s Q and be-
tween loss aversion and Tobin’s Q are included in models (1) and (2), respectively. The
dynamic moderating effects of board structure on the association between overconfidence
and Tobin’s Q are presented in models (3) and (4). The dynamic moderating effects of
board structure on the association between overconfidence and Tobin’s Q are presented
in models (5) and (6). After correcting for endogeneity using the dynamic GMM estima-
tor, we continue to find substantially positive coefficients on OC and significant negative
coefficients on LA, indicating that the positive relationship between overconfidence and
company value and the negative association between loss aversion and firm performance
still persist.

In terms of the moderating effect of board composition, we find the same results as
above. The interaction term between board composition and overconfidence is positive
and significant, while the interaction term between board composition and loss aversion
is significant and negative, indicating that corporate governance enhances the association
between overconfidence and firm market performance and reduces the association between
loss aversion and firm market performance. We are certain that our findings are not caused
by unobserved firm effects or by reverse causality.

5. Conclusions

The goal of this study was to investigate how investor overconfidence and loss aver-
sion impact a firm’s market value and how corporate governance affects the relationship
between such behavioral biases and market performance, using market data for firms listed
on the stock exchanges of Saudi Arabia. By evaluating the data of 143 firms over a 10-year
period (2012–2021), we can provide empirical evidence that business market performance



Sustainability 2022, 14, 10072 12 of 15

is enhanced by overconfidence and is diminished by loss aversion. Moreover, corporate
governance moderates the link between these cognitive characteristics and market value.
In particular, board size and independence enhance the positive link between overconfi-
dence and market performance and reduce the negative effect of loss aversion on market
performance. This research contributes to the field of behavioral finance, which studies
how behavioral bias affects investment choices in the market. Our findings indicate that
the presence of both cognitive biases may cause a company to deviate from its normal state,
but that this is not necessarily advantageous since it is preferable that the business deviates
from normal, solely in terms of performance. From this premise, we infer that investors’
personal investment choices are substantially impacted by emotional biases, such as over-
confidence and loss aversion—variables that contribute to investors’ poor decision-making.
Investors have demonstrated that their judgments are impacted by overconfidence bias.

Individual investors will benefit from this research, which will help them to avoid
the pitfalls involved in making investment choices. Investors might benefit from the
study’s findings, which could help them avoid repeating costly mistakes caused by investor
emotions. We recommend increasing people’s awareness of the emotions of investors so
they can better grasp the financial landscape and invest with more confidence. Another
recommendation for individual investors is for them to gain better knowledge of the
psychology and emotions that underlie investing choices. This can help both individual
investors and financial advisers to better formulate their financial objectives. The results
also provide some implications to regulators and firms. Specifically, the findings of this
research offer information to policymakers that they may use to better guide Saudi private
investors. Furthermore, regulators and firms should pay more attention to corporate
governance practice as it is considered as an informative value that can affect investors’
trust in the decision-making process.

The most important limitation of the present research is the lack of corporate gover-
nance variables. Other governance data need to be collected manually, which takes a great
deal of time and effort.

This research can be expanded in different ways. Additional factors that contribute to
firm value, such as loss regret and narcissism, could be studied. Furthermore, it is possible
to broaden this investigation by asking: What is the influence of investor loss aversion and
overconfidence on the performance of Saudi companies in the event of a stock market crisis
or crash?
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Appendix A

Table A1. Variable definitions.

Variable Definition Source

OC (overconfidence) Changes in the percentage of shares owned by shareholders Bloomberg

LA (loss aversion) Variation in percentage of transaction volume As above

TOBIN Market value of equity plus the book value of short-term liabilities divided by the
book value of total assets (firm’s market-to-book) As above

SIZE The logarithm of total assets As above

LEV Total debt to total assets ratio As above

LIQUIDITY Current assets to current liabilities ratio As above

BETA The volatility of the stock price relative to the volatility in the market index. Beta is the
percent change in the price of the stock given a 1% change in the market index As above

BSIZE Total number of directors on the board

BIND The proportion of independent directors to the total number of board members As above
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