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ARTICLE INFO ABSTRACT

Avrticle history: The occurrence of unexpected and unpredictable phenomena in recent decades in
Received 2021-09-09 financial markets around the world led to the development of theories and ideas
Accepted 2022-01-09 beyond the defined principles and criteria of classic finance. These theories are

based on financial psychology and they are explaining the role of psychology in
financial sciences as an influential factor and became irreplaceable in financial
Behavioral Einance markets and_ inve_stor decisions._One of the important theqries in thi_s_field is the

. bounded rationality theory, which can explain the behavior of decision-makers
Stock Pricing Model about financial and economic issues based on defined theoretical frameworks and
Investors Sentiment assumptions. This study developed the stock pricing model by comparing the pre-
dicted stock price based on the bounded rationality theory and the real stock price
by collecting and analyzing the initial information and data of 122 companies
listed on the Tehran Stock Exchange during the period 2011 to 2019. The results
of this study show the effectiveness of the bounded rationality theory based on
the separation of stock return components and measuring the irrationality coeffi-
cient and emotional reactions of investors' decisions in stock prices. Accordingly,
the limitations of investors 'ability to process information seem to affect the level
of use of reasoning and rationality in decision-making and the effect of bounded
rationality through the irrationality and limited attention on stock pricing. There-
fore, it is expected that knowledge about the process of bounded rationality based
on the rational bounded of investors and the behavioral biases resulting from the
irrational part of their thinking, will provide a good explanation for the process
of changes in financial markets. This can provide both profit opportunities and
costs in investment management so that it can be used in modeling analysis and
investment strategies.

Keywords:
Bounded Rationality

1 Introduction

The development of financial markets has been accompanied by the entry and activity of different
groups of investors and the greater complexity of these markets, so that everyone with the aim of achiev-
ing the highest level of return, has always sought to identify and analyze explanatory factors affecting
the price of financial assets and obtain a correct insight related to the evaluation of the investment
process. A review of financial markets around the world over the past decade, including Iran, shows
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that the market index has seen a wide range of fluctuations from rapid increases to rapid decreases over
a long period of time. In a way that in different periods of time, a large number of investors have made
partial purchases of stocks, which has led to market prosperity, high growth of the index, and increasing
general market fluctuations and as a result, increasing the trend of emotional and irrational trading in
the market. The occurrence of such events has seriously challenged the classic views and theories of
capital markets and pricing about the existence of a rational approach between asset pricing in financial
markets commensurate with predictable risks and cash flows and financial anomalies could not be ex-
plained well. With the entrance of psychological issues in financial markets which is named “behavioral
finance”, attention to sentiment in the process of investor decision-making in capital markets is defined
as a systemic error or a kind of distrust in investors' rational attitudes [3]. This error especially in severe
fluctuations and turbulences, whether rapid increases or decreases over a relatively short period of time
have explained the trend of stock price changes and this is the justification for capital market anomalies.
When investors buy stocks due to perceptions of inherent behavioral biases and the demand shifts in-
duced by irrational speculation, an increase in emotional trading will lead to a boom in the market,
ultimately leading to index high growth and increased overall market volatility [7]. Accordingly, a closer
look at the reactions and behaviors of investors, as well as the movement of capital markets, shows that
the decision-making process of individuals, contrary to what is shown in classic economic theories
based solely on perfect information, perfect self-interest and perfect rationality which can be directly
influenced by reactions, biases and behavioral biases in the market.

It is important to note that, although the presupposition of all investor behavior is clearly logical
reasoning, for various reasons they are not able to process all the information available in the capital
market and do not behave completely logically in their decisions. In such situations, they follow a kind
of bounded rationality and show a combination of logical and irrational (emotional) behaviors. This
issue was first raised by Herbert Simon [17], which suggests a cognitive approach to economic analysis
and decision-making based on individual analysis of the conditions, constraints, and environment
around the decision-making process, in which the decision-maker prefers his or her satisfaction to the
ultimate desirability [15]. Thus, according to the bounded rationality theory, individuals in the decision-
making process consider relative satisfaction and reduce the optimal decision to their desired decision
as a strategy with reasons such as lack of sufficient opportunity to decide and think, access to large
amounts of information or limited access to data and information for decision-making or insignificancy
of cost-benefit of decision making. The manifestation of this approach in the capital market is when the
price is affected by various factors and groups of variables, in which case investors often make decisions
using available information, a process that certainly does not involve analyzing all relevant information.
Therefore, it is expected that the pricing process in the capital market can be justified by relying on part
of the logically classified information of investors and part of their sentimental and behavioral reactions,
in line with market conditions. By developing the stock pricing model based on the effect of bounded
rationality theory in the Tehran Stock Exchange, this study attempted to answer the question of whether
the stock pricing model based on bounded rationality theory can predict stock prices. The present study
can provide additional knowledge in the field of financial and behavioral principles in better under-
standing the role of different dimensions of constraints, beliefs, and sentimental and irrational reactions
in financial decisions and quantifying its role in disproportionate reactions in Iranian financial markets
and can improve performance of investors, analysts, and financial market policymakers. Therefore, ex-
plaining the decision-making structure of investors in terms of limited rationality can improve the per-
formance of decision-making in purposeful behavior, which is a detailed description of the model of
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purposeful behavior in limited rationality. In the next section, the literature review and prior research
about bounded rationality and its role in investor decision-making and pricing are explained, followed
by the theoretical foundations of the research hypothesis. Then, by explaining the research methodology
and introducing the research variables, the results of the research hypothesis test are presented. In the
final part, conclusions and suggestions from the research and suggestions for future studies are dis-
cussed.

2 Literature Review

Rationality in its simplest definition is a logical process for making a decision. Based on the as-
sumptions formulated in the classical views of economics, human beings always act with completely
rational behavior and consider all dimensions and information in the decision-making process with
goals such as maximizing personal interests and desirability, but due to uncertainty in economic envi-
ronments and the influence of various uncontrollable factors makes the realization of such an approach
completely impossible [12]. Herbert Simon, referring to the logical presupposition of the nature of all
human beings in the decision-making process, states that uncontrollable and sometimes controllable
constraints or complexities in the decision-making process prevent individuals from making a perfectly
rational decision [6]. Referring to the abstraction of some views of conventional rationality in classic
economics, he considers the realization of all its assumptions only in an ideal environment and condi-
tions of complete confidence. Bounded rationality is formed from the mental processing capacity, skills,
and specialized business of individuals in problem-solving, access to information and involuntary en-
vironmental constraints, limited willingness in short-term choices instead of long-term benefits, lack of
sufficient opportunity for decision making, individual or social tastes, preferences and values [16].
Therefore, based on the theoretical framework of bounded rationality, individuals are not completely
ignorant or irrational in the decision-making process but have different levels and abilities of rationality
due to the mentioned limitations. Accordingly, considering the fact that obtaining maximum benefits is
one of the main pillars of rational decision-making, people also emphasize this issue and considering
that removing restrictions, both environmental and individual, always requires effort, sufficient oppor-
tunity, and more cost, thus they consider optimization in decision-making, but inevitably base their
decision on individual satisfaction [14].

As mentioned before, limited rationality is the approach taken in the decision-making process based
on individual analysis of the conditions, constraints, and environment around the decision-making pro-
cess, in which the decision-maker prefers his or her desirability and satisfaction to the ultimate desira-
bility and optimization of the problem. Accordingly, the main strategy in finite rationality is to decide
on the realization of relative satisfaction rather than ultimate desirability [5]. Due to the fact that the
sense of satisfaction and desirability is different in various people, bounded rationality is considered a
concept in the fields of behavioral economics and behavioral finance. The classification of bounded
rationality in the field of behavioral finance is formed by relying on both normative and descriptive
concepts so that it can accurately describe the norm as unwritten rules in financial and capital markets,
which are mixed in practice with a level of awareness, habits, and feelings of individuals to provide
plausible explanations for the type of behavior and reactions of investors and market trends [9].

Referring to the behavior of investors, bounded rationality is expected to be able to justify the irra-
tional changes, jumps, increases, and decreases in price trends in the financial markets beyond the cri-
teria defined by the classic views of the capital market. Considering the double importance and rapid
impact of information in the financial and capital markets, it seems impossible for individual investors
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to study the different dimensions of information in these markets in a short period of time. Therefore,
it is expected that investors in the capital market, in order to adopt a strategy of buying, selling, or
holding stocks or determining the value of stocks, first collect information based on their level of access
and analysis ability, and then make decisions based on refined information. Since the limited attention
of investors allows only a small amount of stock-related information to be accessed and examined
against the high volume of information in the market, individual investors gave their limited level of
knowledge, capabilities, or small calculations cannot analyze all dimensions of one event in the finan-
cial markets in a short period of time [1]. The process of financial and economic decision-making is
always based on rational principles and frameworks, but due to the voluntary or involuntary constraints
created in this process, individuals cannot solve thousands of issues simultaneously on a particular is-
sue. Therefore, investors evaluate the costs of an incomplete decision (imperfect decision loss) against
the benefits of savings on thinking costs (cost of rationality) and based on their limited attitude, taking
into account their sense of satisfaction under the influence of inner feelings, their personal desirability
which is chosen as a decision-making style to a certain degree of rationality [20].

In other words, in addition to logical analysis, investors face cognitive limitations in the use of
reason and logic in the process of carrying out activities or making decisions based on unconscious
feelings and actions. In such a situation, due to the fact that investors are not inherently risk-averse, they
behave rationally based on the information obtained, but when the degree of information imperfection
for them exceeds a certain threshold, they are somehow accompanied by a wave of behavior created in
the market. In such a way that each group of investors will suffice with a part of stock information for
analysis and decision making and will cause investors to make irrational decisions, which will be ac-
companied by over-reaction or under-reaction of investors in different stages of capital markets. It will
upset equilibrium prices, create unusual phenomena, achieve abnormal returns in the market, and cast
doubt on the rational efficiency approach of the market to explain all the information about an asset in
price [13]. Accordingly, the existence of irrational reactions and investors' use of the bounded rational-
ity approach in the selection and decision-making process leads to the equilibrium price deviation from
its intrinsic values, thus it is expected that bounded rationality theory can explain the trend of price
changes in the capital market.

3 Prior Studies and Research Hypothesis

Attention to stock pricing models has always been considered by researchers in finance and capital
market studies, in order to gain a comprehensive understanding of the trend of stock price changes by
examining the various dimensions affecting this process. In this section, due to the importance of stock
pricing models, according to the central theme of this research, namely bounded rationality, the most
relevant research has been reviewed, while there is little research on bounded rationality and its use in
financial markets. Behavioral finance is an alternative model in finance that is based on fundamentally
positive views of knowledge and reality. The beginning theoretical foundations of how to decide on the
behavior of investors is formed in the paradigm of behavioral economics based on the theory of bonded
rationality of Simon [17]. Simon et al. [18] believe that bounded rationality and the concept of "mostly
logical, but only bounded™ by criticizing the assumption of conventional rationality in the classic eco-
nomics approach rejected complete knowledge and maximized optimization in the process of economic
decision-making, and presented the reality of human behavior in economic life with respect to the ex-
isting limitations, based on the concepts of bounded rationality [18]. They point out that complete ra-
tionality is merely an abstract model and does not exist in real economic environments. Moreover,
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computational system errors and different abilities of individuals in analyzing information make people
face uncertainty, which limits the logical and rational decision-making process.

Kahneman [8] is one of the leading researchers in the field of psychology of decision-making and
behavioral economics, who proposed the approach of cognitive psychology in the form of bounded
rationality in the field of behavioral economics decision-making. By challenging the common assump-
tion of human rationality in decision-making, he elaborates on the role of biases based on perceptions,
emotions, discoveries, and intuitions in the process of economic decision-making, and by referring to
the decision-making process in a way other than rational choice theories, he proposed that bounded
rationality includes a combination of teachings, knowledge, perceptions, preferences, and judgments as
the basis of many economic decisions [8]. Tseng [19] also by considering the efficient market hypoth-
esis and key assumptions examined its shortcomings based on information and data from the Standard
and Poor’s Index, Dow Jones, and Nasdag in the United States, and international survey of Japanese,
Hong Kong, Singapore, Mexico, Taiwan and Canada market indexes from 1971 to 2005. Referring to
the role of cognitive limitations and behavioral abilities of individuals in decision-making, he consid-
ered the use of the behavioral financial approach and bounded rationality theory in decision-making to
be effective for investors to make better decisions in financial markets [19].

Gabaix [6] also points out that investor behavior is not always rational and not all information in
the decision-making process is analyzed using classic financial models. He developed a model using
investors’ decision-making process based on bounded rationality theory and considering behavioral
actions, cognitive limitations, and limited attention of individuals and updating the economic theory of
consumer behavior according to the assumptions affecting the behavior of investors. The results showed
that the Sparsity model can be used to explain the bounded rationality decision-making model based on
the limited attention of individuals by simplifying criteria and factors in making decisions to avoid
confusion and inattention and only important criteria are used as the basis for decision-making . Liang
etal. [11] also presented a model for dynamic pricing of assets based on investors' inclinations, bounded
rationality, and emotional reactions, referring to the Keynesian Beauty Contest. They extracted the
model based on the theoretical foundations and the data collected from listed companies on the Shen-
zhen and Shanghai Stock Exchanges of China between 2014 and 2016 and showed the bounded ration-
ality as well as the emotional reaction of investors have effect on the pricing process of the stock market
so that the pricing process is affected and changed based on the trends and information and analysis that
individuals have from the cumulative and accumulated market trend. This model also shows the inter-
mittent effect of higher expectations of price fluctuations and the heterogeneous expectations of the
emotional behaviors of inappropriate investors in financial markets. In another study, Liang et al. pro-
vided a framework for the simultaneous combined effect of investor constraints and their sentiments
based on theories of bounded rationality and the reliance on price adjustment of assets on the Shanghai
Stock Exchange. By presenting logical arguments and calculations with a deductive approach, they
examined the extent to which price estimation information based on the bounded rationality model can
be close to reality. The results show that the combined effect of two bounded rationality factors, which
often include the losses of individual investors, is insensitive to market emotional reactions and leads
to greater tolerance of estimated losses. At a higher level, investor rationality and stubborn market sen-
timent have led to increased demand and rising prices, while the different effects of bounded rationality
factors are asymmetric. Figliolia et al. [5] also examined the role of bounded rationality in the use of
accounting reports and the interaction between the quality of accounting reports and bounded rationality
with the complexity of stock valuation in Brazil. Referring to the limitations of individuals' ability to
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process information and decision-making and the desire to simplify the decision-making process, they
suggested the use of bounded rationality as a new perspective to improve the decision-making process
for stocks with hard-to-value stocks. They showed that if the stock valuation process is complex and
hard, investors will rely more heavily on accounting reports to make decisions, taking into account the
effect of information uncertainty, and react to behavioral biases such as overconfidence and limited
attention and demonstrate directness in disclosing accounting information. Reviewing the literature
shows the attention to bounded rationality in the field of behavioral finance in recent years, which has
been part of the studies related to the capital market, so the study of new dimensions of this issue can
provide a better understanding about the role of different dimensions constraints, beliefs, and limited
logical and emotional responses to financial decision-making and quantifying its role in Iran's financial
markets. Therefore, based on the conceptual framework and prior studies, the research hypothesis is
expressed as follows:

Research Hypothesis: The predicted stock price based on the bounded rationality theory model is
significantly different from the actual stock price.

4 Research Methodology

This study is behavioral research which in terms of purpose is applied research and it is based on
guantitative methods. The research population includes all companies listed on the Tehran Stock Ex-
change in the period of 2011 to 2019, which have been selected based on the criteria considered below
through the systematic elimination method.

1. The financial information and data of the company should be fully available during the research

period.

2. The company has a continuous process of activity and the symbol of the company should not

be closed for a period of more than three months in a year.

3. The selected company is a manufacturing company and is not one of the investment, insurance,

and financial intermediation companies.

4. The financial year of the company should end in the March of each year and have not changed

during the research period.

According to the mentioned criteria, 122 companies from 26 active industries are selected as a
research sample.

Research Variables can be stated as follows: In order to test the research hypothesis, the research vari-
ables and their measuring method are explained below. In this study, the stock price is a dependent
variable based on the theory of bounded rationality. To measure this variable, 5 main steps have been
used which are described below.

Step 1: Calculate Stock Returns and Separate its Components in Terms of Bounded Rationality

In financial markets, pricing is based on investors' expectations of the asset's future prices and con-
ditions for its advancement, as well as viewing the history of current price patterns and existing infor-
mation. The most important dimension of valuation from the investors' point of view is the rate of
return, which is considered the starting point of the rationally bounded pricing process in the market,
which can be calculated based on equation (1) as follows [10].

Ry=In(D,/P.) 1)

where:
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R, : Return on shares of the company i in period t.
D;; :Earnings per share of the company i in period t.

Pit_l :The stock price per share of the company i in period t-1.

To measure the bounded rationality of investors, earnings per share (D) are divided into three parts
according to equation (2) [10].

D, :dit +S; +V 2)
where:

dit : The excess return of company i in period t, which is calculated as described in equation (3).

Sit : The return due to the sentimental return of company i in period t, which is calculated as
described in equation (5).
V,;: The default return of company i in period t, which is calculated as described in equation (6).

Excess returns (d) represent a portion of dividends and stock returns that are not considered in the initial
calculations of the general investor and are usually perceived by those investors who have the ability to
analyze information. One of the characteristics of this type of information is its access and difficult
perception based on the rational behavior of investors, so it is expected that only rational investors will
calculate it based on technical and fundamental analysis [10]. Excess return measured based on the
difference between actual returns over a specified period of time (t) and expected stock returns can be
performed as described in Equation (3).
dit = Rit - Rit @)

Where:

R, : The actual return per share of the company i in period t, which can be calculated and summa-
rized based on the published historical information of the companies.

R,, :The expected rate of return per share of the company i in period t, can be calculated according

to the five-factor model of Fama and French (2015) pricing of capital assets according to equation (4)

[4].

(Rit - th):ai +5 (Rmt - th)"‘ yen SMBt +/83 HML, + 5, RMW, +/85 CMAt + & (4)
where:
(R, —Ry,) :Risk premium and risks of stock returns of the company i in period t relative to the

risk-free interest rate, (which is based on the interest rate of the normal short-term investment deposit
of the country's banking network supervision policy package, approved by the Monetary and Credit
Council each year) .

(R« — Ry ) :Risk premium and risks of market returns according to the total market index, in
contrast to interest-free risk.

SMB, :The size factor (natural logarithm of stock market value), which is the difference between

the stock returns of large companies and the stocks of small companies.
HML, : The book value to market value factor which is the difference between stock returns with a

high-value ratio to a low-value ratio.
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RMW, :Profitability factor (operating profit of the financial period to the book value of equity ra-

tio), which is the difference between the stock returns of companies with high profitability and shares
of companies with low profitability.

CMA :Investment factor (the change in the total assets at the end of the financial period to the total

assets at the beginning of the financial period ratio), which is the difference between the stock returns
of a company with high investment (bold) and the stock of companies with low investment (conserva-
tive).

First, the total shares of the sample companies are arranged based on market value, and then it is
divided into two portfolios of large and small shares based on their medium. Then all companies are
divided into three groups first (30%), middle (40%), and end (30%) by combining 2 in 3 with each of
the risk factors and calculating the sensitivity of each risk factor by fitting the regression model and
multiplying the factor yield and then summed up and the expected rate of return per share is determined.
If investors are considered rational in the market, it is expected that there will be no sentimental reaction
in the market or that the sentimental reaction will be offset by a large number of investors. In other
words, when all rational investors make decisions and trade in the market without any tension, there
will be no profit or return for sentimental and behavioral reactions in the market. The opposite of this
situation is when investors' ability to analyze is limited, in which case their decision-making process
will be accompanied by a sentimental response, and as a result, some part of the profits and stock returns
in the market will be the result of such reactions [1]. To measure the profit from the sentimental response
(S), market emotional indicators and criteria have been used as described in equation (5) [20].

R R 5

- 2R RIRL R4 ©)
JO (R —R)? (R, —Ry)

where:

R;; : The rank of stock returns of the company i in month t in the selected sample size of the research.

R, :Rank of the historical volatility of company i in month t in the selected sample size of the
research.

Ri; :The average rank of stock returns of the company i in month t in the selected sample size of the
research.

R, : The average rank of the historical volatility of company i in month t in the selected sample

size of the research.

A key point about the calculations of equation (5) is that the stock returns and their volatility are
ranked based on monthly information in the time domain of the research. For this purpose, based on the
calculated monthly returns of the companies’ stocks, they are ranked according to the stock returns of

each company in each month (R;,), and then its volatility ( Rit\,) is calculated through the variance of
the daily returns per share per month. Also, the calculations related to the average stock return rank (
F_Qit) and the average stock return volatility rating (ﬁit\,) are calculated based on the monthly infor-

mation obtained for the entire time domain of the research. Default return (v ) represents the portion of
dividends that can be perceived by all investors and have an effect on the price. This information may
be a collection of historical prices or disclosures of important recent company announcements that are
usually visible with a small number and a high level of coverage. The default return of the current period
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can be the basis for predicting future assumptions [11]. This component of dividends ( D;; ) can be
calculated based on the difference between the other two parts - excess return (dit) and return on a

sentimental response (Sit )- according to equation (6).
Vi =Dy — (dit + Sit) ©)
Considering the division of dividend components into three parts, it is expected that when the trend
of sentimental and irrational behaviors of investors in the market is less, the market will be less sensitive
to the sentimental reaction of investors and as a result, the part of dividends that is related to sentimental
response is to be ignored. Therefore, when investors make decisions with full access to information and

in conditions of complete confidence and based on logical analysis techniques, no benefit will be gen-
erated from sentimental behaviors and earnings per share, followed by stock returns, only include de-

fault earnings based on routine information (V;;) and excess returns will result from fundamental market

trend analysis (dit) Accordingly, the stock return relationship (Equation 1) in terms of full access to
information for investors will be described in equation (7).
Ry =In (Dit / Pit—l) =In D —In Pui= [(Vit + dit)]_ln Py 0
If the access to information and awareness of investors is limited, the decision-making process will
be different from when there is full access to information, because when investors cannot access ac-
ceptable information and explain situation based on rational reasoning, they will resort to sentimental
and irrational reactions, and the market will be sensitive to behavioral reactions resulting from the
bounded rational conditions of investors, thus investors will be faced with bounded rationality. In such
a situation, due to the fact that each investor examines a piece of information, they act as logically as
possible on the basis of the information obtained, and then, in some way, considering their level of
personal desirability in decision-making, due to lack of sufficient logical information, they accompa-
nied by an irrational wave created in the market. In this case, stock returns from the bounded rationality
approach can be examined from two aspects of limited attention and sentimental response. Insufficient
information and lack of full access to information, in addition to affecting the rational process of inves-
tors, lead to investors’ irrational sentimental decision-making. Thus, the set of information for any in-
vestor in terms of bounded rationality will include limited logical attention and irrational sentimental
response [11]. On the one hand, limited attention will cause investors to have access to only a limited
amount of dividend information in the market, and on the other hand, investors, due to their low level
of knowledge and ability to know or limited calculations, will be affected by external and unrelated
factors (market sentimental reaction), which will affect stock returns [14]. According to the separation
of the components of stock returns and the explanation of the subject of bounded rational investors, the
stock return function can be defined as described in equation (8).

RE"=In (D /Py) =In D —InPo= v, + 237 (d,) + 7% (S,)|-In P, ®)
where:
Rif’R :Bounded rationality stock returns of the company i in period t.
Dif’R :Bounded rationality earnings per share of the company i in period t.

P._, :The stock price per share of the company i in period t-1.
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Vi; :Default profit of company i in period t.
[ﬂﬁR (d,)+z" (Sit)]:Bounded rationality of company i's investors in period t.

/Ii?R (d,,) :Bounded rational attention of company i's investors in period t.

77 (S, ) :Sentimental reaction of company i’s investors in period t.

Due to this fact that the set of information for any investor in bounded rationality situation includes
a bounded attention ( 4" (d.,)) and their sentimental response ( 7 (S;,)), by recalling the calculation

of excess returns (d,, ) based on the technical and fundamental capabilities of investors, if full access to
information is impossible, investors will only have access to some of this information (bounded logical
attention), thus in the case of bounded rationality, the excess return factor (d ), i.e. ( ﬁﬁR) is between
zero and one. Also, in such circumstances, investors' sentimental decisions will prevail over their ra-
tional approach, and as a result, the coefficient of return on a sentimental response (Si), i.e. ( Ti'f’R) will

tend to one [11]. If the conditions of rationality are not limited to the decision-making process of inves-
tors, then the technical analysis of investors to achieve excess return (d ) will be done completely and
there will be no sentimental reaction in the market, in other words, the coefficient of excess return (d )

i.e. ( lﬁR) is equal to one and the coefficient of the sentimental reaction return (Si), i.e. ( Ti?R) will tend

to zero. In such a situation, the stock returns will be equal to equation (7). In other words, equation (8)
represents equation (7) that is, the return function of a rational investor, whose rational behavior is
limited and whose decisions are influenced by sentiments. Therefore, the distinguishing feature of the
return on investment in these two relationships (7 and 8) will be only the bounded rationality of inves-
tors [20]. Based on what has been stated, in accordance with the separation of different components of
stock returns, to use the bounded rationality algorithm, the multi-criteria function of relation (8) is ex-
plained. Bounded rationality includes two main components of bounded logical attention and investors'
sentimental response.
Step 2: The Bounded Rational Attention Function in Stock Returns

Since individuals cannot manage an issue at the same time in the decision-making process and the
selection of unlimited dimensions, so in such a situation, people analyze stock returns according to
some important criteria selected from their point of view to achieve excess returns [2]. Based on equa-
tion (2), it is possible to obtain more information for decision-making simply by analyzing information

related to excess return (d ), because default return information is normally understandable to all people
and does not require to analyze. On the other hand, the return on sentimental response is not based on
rational transactions and analyses based on rational decisions. Therefore, the only part related to the

bounded logical consideration in decision-making will be the excess return on the stock ( dit ). Recalling

the conditions of complete uncertainty in decision-making and the limitations of the decision-making
process, investors decide to use how much information of excess stock returns, which is known as the
irrationality coefficient. The irrationality coefficient is the level of not using reason and logic in the
process of doing things, activities, and actions or making decisions and choices, so that the lower the
value, the higher the level of rationality and cognitive ability of the investor and as a result, investors’
cognitive of stock analysis and stock return is more complete and will take fewer risks. Conversely,
when the irrationality coefficient is higher, the level of rationality of investors is lower, and due to their
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limited knowledge, the risk of their activity in the market will be higher [6]. Accordingly, investors will
benefit from a relative return on stocks (percentage between zero and one hundred) depending on the
volume of the information under review and the level of the irrationality coefficient [10]. Based on the
discussion, the bounded logical attention can be calculated through equation (9).

A2 =arg rr}ln E (4, -1) oo + kit|/1,t|adn} =max (11 :t ,Oj.sin a(4,)
. 9)
R g S
Gdit

Where:

lﬁR: Bounded rational attention factor of the company i's investors in period t.
K., :The irrationality coefficient of the company i in period t.

0, - Monthly standard deviation of excess stock return of company i in period t.

According to equation (9), investor irrationality includes overreaction, disposition effect, and un-
der-diversification, which are more common in minority investors. Because typically, minority inves-
tors make unwise and uninformed decisions. This is mostly due to irrational behavioral biases, of which
overconfidence is one of the main reasons [21]. Therefore, it is expected that there is a relationship
between the irrationality coefficient and institutional shareholders so that the more stock ownership is
owned by institutional shareholders and the more stocks are traded by them, the less investor irration-
ality is about those stocks [6]. According to the above explanations, the churn rate is used to determine
the coefficient of investors' irrationality. The churn rate is a negative symbol for the degree of investor
irrationality in stock selection. For this purpose, the rate of institutional shareholders fall of each com-
pany in monthly sections is calculated by equation (10).

Z‘(Nit x P) = (Niy ¥ Py y) = (Njy X APit)‘
CR, =
Pe) — (Njy x Pitfl)‘ (10)

" ‘(Nit>< i
2 2

ieQ

where:

CR;; :The rate of institutional shareholders fall of company i in period t.

N., :Number of institutional shareholders stocks in the company i (any shareholder who owns more
than 5% of the company’s stocks) in period t.

P, : The stock price of company i in period t.
N.,_, :Number of institutional shareholders stocks in the company i in t-1 period.
P, :The stock price of the company i in period t-1.

AP, :Changes in the stock price of the company i in period t (first period compared to the end of
the period).

Q :The sum of sample-size companies that have shareholders or institutional investors.

Due to this fact that the basis for calculating the irrationality coefficient is the shareholder fall rate,
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then with the calculated value of the institutional shareholder fall rate (CR) by equation (10), the irra-
tionality coefficient is calculated by equation (11).

L 1 12
K.=V. (—=)» CR
it it (12; t)

where:

(11)

V., :Percentage of shares owned by institutional shareholders of the company i in period t.

Typically, in a situation where the composition of investors includes institutional investors and they
own a big part of shares, the level of rationality in the decision-making process will be higher and the

irrationality coefficient ( kit) will be lower and there will be less demand sensitivity for the irrationality
coefficient. Conversely, when the majority of shareholders are minority investors and retailers, the level
of rationality is lower, and the irrationality coefficient (kit) will be higher and they have higher sensi-

tivity demand for the irrationality coefficient; So that the range of their sentimental response threshold
will be larger and the amount of adjusted sentimental response outside the threshold will be smaller [6].
Step 3: Investors' Sentimental Response Function in Stock Returns

According to the explained relationship between stock returns and the separation of its various
components (equation 8), for using the bounded rationality algorithm, the two main components of
bounded logical attention and the sentimental response of investors can be examined. In a situation
where investors are limited in their access to information and its logical analysis (either by force or
voluntarily), part of the decision-making process is based on sentimental behaviors. This trend intensi-
fies when logical relationships have fewer role in the decision-making process. The justification for
these conditions will be a kind of savings in the costs of thinking (the cost of rationality) based on
limited attitudes [20]. In this regard, the optimization of sentimental response is based on the logical
argument of incomplete decision costs and thinking costs which can be explained by equation (12).

) (12)
7" =arg msm { % (S — t4)° O'szit + ki, |Sit|¢ Gsn:|
where:

1 . . ..
E(S” —14;)? o2+ Loss resulting from an incomplete decision.

ke[Sl o, :The cost of a reasonable decision and the use of rationality.

According to equation (12), when the loss of an incomplete decision is reduced, the level of
bounded rationality of the investor will increase, which will lead to a simultaneous increase in the cost
of rationality. In other words, when the first statement (loss due to an incomplete decision) decreases,
the second statement (the cost of using rationality) will increase by the same level. Based on this argu-
ment, by considering the explained logical argument, the coefficient of the sentimental reaction of in-
vestors can be calculated. In fact, the function of recognizing sentimental response in the range (
S.e(—k, /o, .k, /o, ) can be changed, so that the sentimental response is a value set in line with

the return on the sentimental response with the bounded rationality of the investor in the range )
(ki /oy, indicating overreaction or under reactivity. Accordingly, the hypothesized states for the

coefficient of sentimental response function recognition (7 i?R) can be explained by Fig. 1 [10]:
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BR
If kit =0 and 7 it (Sit)::usit , the investor has a relatively high level of rationality and makes decisions based on a

review of all important and effective aspects.

If kit —> iﬁ and z-i?R (S;;) =0, the investor makes decisions based on the rule of thumb, by simplifying the issue
Sit

and considering the components that are understandable and can be easily analyzed.

y7j
If 0(|kit| + 5 and Ti?R (Sit) S (O,ﬂA ) in this case the investor makes decisions based on the conditions of
O-S. Sit
it

bounded rationality.

Fig.1: Coefficient of Investors' Emotional Response Function

Step 4: Optimal Model of Return on Investment in Conditions of Bounded Rationality
Investors typically invest in a variety of assets to reduce risk, they generally invest a part of their
wealth in high-risk assets (« ) and the other part in risk-free assets (1—¢ ). Therefore, the return on

their investment is also a function of the return on high-risk assets investment and risk-free assets in-
vestment. Therefore, the optimal return on investment model of individuals is based on the stock return
model with components separated in logical terms (equation 7) which is in the form of equation (13)
[10].

where:

Rpi :Return on investment portfolio in reasonable condition and without any restrictions in period

R;; :Return on stocks in reasonable terms in period t (equation 8).
th :Return on assets without risk in period t.
@, :Allocated share of investors' wealth in high-risk assets in period t.

(1-a, ) :Allocated share of investors' wealth in risk-free assets in period t.

Similarly, the optimal model of return on investment in terms of bounded rationality can be ex-
plained as equation (14) by considering the model of stock returns in terms of bounded rationality
(equation 8) based on the allocation of capital to high-risk assets (« ) and risk-free assets (1—« ). [10].

Ry =R, +R; (1-a,) (14)

where:
R;R :Return on investment portfolio in terms of bounded rationality in period t.

RfR :Returns of bounded rationality shares of the company i in period t (equation 9).

th :Return on assets without risk in period t.
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@, :Allocated share of investors' wealth in high-risk assets in period t.

(1—0(t ) :Allocated share of investors' wealth in risk-free assets in period t.

The calculation of the allocated share of investors' wealth in high-risk assets (« ) under conditions
of bounded rationality is based on the condition of limited attention to excess stock returns and senti-
mental returns in the market, which will be related to the irrationality coefficient and its changes. Thus,
the lower the irrationality coefficient, the higher the level of investor rationality and the higher his
cognitive abilities. Conversely, when the irrationality coefficient is high, the investor's rationality level
will be lower and their knowledge of excess returns and sentimental stock returns will be more limited.
As a result, wealth allocation for risk-free assets increases, and the share allocated to high-risk assets
decreases proportionally [10]. Therefore, considering the model of optimal return on investment in
terms of bounded rationality (equation 14), equation (15) has been used to calculate the allocated share
of investors' wealth in high-risk assets (« ).

(15)

BR 1 2
CRUSR 42060 @) (dy) (S0
a, = = + >

2 2
O it O it O-Si!

Step 5: Stock Price Forecasting Model Based on Bounded Rationality Theory
It is normally expected that the equilibrium price ( Pi:) to be determined depending on all aggregate

demand and supply of high-risk assets and the market clearing process. In a way, if the demand in the
market exceeds the supply level, the price of assets will increase, and vice versa, the decrease in demand
relative to supply will lead to a decrease in the price of assets, and this process will continue to balance
new points. Thus in equilibrium price, supply and demand for high-risk assets will be equal [21]. Based
on the above discussion, investors' limited access to information is expected to lead to more sentimental
reactions due to reduced transparency. In other words, in such conditions, increasing the level of limited
attention of investors leads to a decrease in the estimate of core value and the decision-making process
of investors is out of the normal routine and sentiments overwhelm the logical aspects of investors'
decision-making. In this process, the hopeful and optimistic sentimental reaction of investors leads to a
positive deviation from the previous equilibrium price, and the disappointing and pessimistic senti-
mental reaction of investors leads to a negative deviation [20]. In this regard, using the defined model
of stock returns in accordance with the components separated in terms of bounded rationality (equation
8) and the optimal model of return on investment in terms of bounded rationality (equation 14) based
on the exponential function, stock pricing model as described in relation (16 ) has been shown.
Equation (16) shows that the equilibrium price can be decomposed into two parts: the condition of

1
(Vi +di— Ry == 0d,)

logic (P=e 2%y and the conditon of bounded rationality  ((
iE:R— dit Ti?R Sit

PitBR _ PitR (e (28R -1 d+ 2R (5, ] _1)) .

The bounded rationality condition includes: the limited cognition (attention) part of the extra dividend

(PitR . EeXp [(ﬂ,i?R -1) dit]) and the investors’ sentimental reaction part ( PitR . EXp [T i?R (Sit)]) which

will form the bounded rationality condition due to the combined effect of the investors' bounded cog-
nition and the market sentimental reaction.
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p* (16)

it

~ explIn D" ~R, ~2.07 ]
:exp{(ln D{f —In D, )+[In DFF) - R, —%aﬁh }

=€exp {[(ﬂ’ﬁR _1)Xdit _"z-i‘t?)R (Sit)]+[Vt +dit - Rf _%O-cil }
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1
(ig+die— Ry, —Eagit) < e [(&E:R 1) dn+TIEtsR(Sn)]
PR (e (871 028 (5] _1)
The presence of a sentimental market reaction leads to cognitive bias. Therefore, according to the

explained theoretical foundations, the description of the steps related to the calculation of stock prices
based on the theory of rationality, and the conceptual framework of the research are described in Fig.2.

Independent Variable ‘ ‘ Moderator Variables ‘ ‘ Dependent Variable ‘

* >
1

Bounded Rationality o
Investors

A

1
1
Investors' Sentimental ) mm e - ————— B Bounded Rational
Response Attention
}1 LY 7 R
s N s LN
’ N d Y
Loss of Incomplete Cost of Reazonable Bounded Fational Irrationality
Decision Decision Attention Factor Coefficient

Fig.2: Research Conceptual Framework

5 Research Results

This section incorporates Research Results. This section incorporates only final conclusions
concerning all variables. In order to evaluate the research results, first the descriptive statistics

of the real values of stock price (P, ) and the price obtained from the bounded rationality theory
(P“) in Table 1 have been studied. According to the results of Table 1, the Mean real value of
the stock price is 5,849.001 with a standard deviation 6,736.433 and the Mean price obtained
from the bounded rationality theory is 5,837.002 with a standard deviation 6,415.648.
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Table 1: Descriptive Statistics of Research

Varia- Mean Median Maximum Minimum Standa_rd devi- Skewness Kurtosis
ble ation
|3it 5,849.001 | 5,849.734 71,205.00 394.00 6,736.433 0.002 0.018-
Pn* 5,837.002 | 5,836.301 88,856.17 355.75 6,415.648 0.000 0.017-

In order to ensure results and interpret the output as a meaningful statistical quantity, the de-
fault tests are reviewed, including normality and unit root test (Im, Pesaran, and Shin W-Stat)
are examined. Table 2 shows the results of the normality test of research variables by using Kol-
mogorov-Smirnov statistics, that the research variables have a normal distribution. in this test,
the null hypothesis (Ho) states that the population is normally distributed, against the alternative
hypothesis (H1) that it is not normally distributed. If the test (Sig.) is less than the predefined
significance level, can reject the null hypothesis (Ho) and conclude the data are not from a pop-
ulation with a normal distribution. If the (Sig.) is greater than the predefined significance level,
cannot reject the null hypothesis (Ho).

Table 2: Normality Test

Variable Kolmogorov-Smirnov Statistic Sig.
P, 0.001 0.200
P 0.000 0.198

Table 3 shows the results of the durability test of research variables. Based on the unit root
test by using the Im, Pesaran, and Shin W-stat methods, the durability of both variables is ac-
ceptable. The null hypothesis (HO) is generally defined as the presence of a unit root (process has
unit root) and the alternative hypothesis (H1) is defined as the trend stationarity (Process has no
unit root). The test statistic real values of stock price are -9.656 and the test statistic price ob-
tained from the bounded rationality theory is -9.672. Since both test statistic is lower than all of
the critical values, can reject the null hypothesis (Ho).

Table 3: Unit Root Test (Method: Im, Pesaran and Shin W-stat)

Variable Statistic Sig.
P, -9.656 0.000
P 9.672 0.000
Test critical values: 1% level -3.959
5% level -3.410
10% level -3.127

In order to test the research hypothesis and to compare the predicted stock price based on the
theory of bounded rationality and the real stock price on the Tehran Stock Exchange, the stock
pricing model is developed based on the theory of bounded rationality and according to the steps
described. The research hypothesis points out that the predicted stock price based on the theory
of bounded rationality is significantly different from the actual stock price. For this purpose, the

real values of stock price (P“) and the price obtained from the bounded rationality theory (Pit )
model are compared using the means comparison test. Since the two groups of variables are
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compared to determine the presence or absence of significant differences between these groups,
the means comparison test is used. In a comparative analysis of means, the t-test is used for the
significance or non-significance of the model. Accordingly, the null hypothesis of this test (Ho)
indicates that the research hypothesis is not rejected and there is a significant difference between
the mean of the estimated price based on the model of bounded rationality theory and the real
price and the alternative hypothesis (H1) indicates the rejection of the research hypothesis. The
results of testing the research hypothesis using the mean comparison test are represented in Table
4,
Table 4: Results of Testing the Research Hypothesis

Test value =0
5 -
Index t-statistic Df Sig. t Mean diff. 95% confidence Iev.el
Low level High level
Bounded ra-

tionality 1513 11505 0.130 3.436 -1.016 7.889
pricing

model

Table 4 shows that the significance level of the test is 0.13, which is greater than the error
level of the test, which is greater than 0.05, so with a five percent error, the null hypothesis that
there is no significant difference is not rejected and the average score of the first hypothesis has
no significant difference with zero, of course, this inference is also possible due to the negative
value of the low level and the positive value of the high level of the confidence interval.

6 Conclusion and Suggestions

Examining the general trend of changes in financial markets shows that many changes cannot be
explained using classic financial theories. In other words, traditional asset pricing models often assume
unlimited ability for investors in the decision-making and trading process. Absolutely in such a situa-
tion, desirability is defined by achieving the goal, but by considering the relative attention, bounded
cognition ability, and cost of access to information in the decision-making process, investors show the
combination of logical and irrational behaviors according to the limitations of the decision-making pro-
cess and based on bounded rationality theory. With regard to this issue, this study aims to explain the
stock pricing model based on the theory of bounded rationality by collecting information and financial
data of 122 companies listed on the Tehran Stock Exchange over a period of 9 years between 2011 to
2019. Based on the research hypothesis, there is no significant difference between the predicted stock
price based on the bounded rationality theory model and the real stock price and this hypothesis is tested
using the means comparison test. The results of the study indicate that the research hypothesis is not
rejected, which indicates the effectiveness of the theory of bounded rationality based on the separation
of stock return components and measuring the irrationality coefficient and sentimental reactions of in-
vestors' decisions on stock prices and this result is consistent with Liang et al. (2017).

Accordingly, in a general conclusion, it seems that the limitations of investors "ability to process
information and predictability of the unknown future affect the level of use of reasoning and rationality
in decision making and bounded rationality affects stock pricing through investors' irrationality and
bounded attention. When an investor makes a decision based on bounded rationality, he selectively
processes the available information and data, increasing the effects of irrational actions and emotional
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reactions on judgment and decision, thus making his market behavior more fragile. He also is influ-
enced by positive or negative cognitive biases to stimulate stock demand beyond rational market de-
mand and determine stock price changes. Due to the separation of the various components of stock
returns, in the context of bounded rationality, the investor's knowledge of additional profits is more
limited, which can reduce or increase the sentimental recognition demand for supply or stock demand.
Thus, irrational reactions can lead to a positive deviation from the equilibrium price based on funda-
mental value, and pessimistic irrational reactions can lead to a negative deviation from the intrinsic
value of financial assets and stocks. Thus, increasing the level of irrational or sentimental reactions of
investors will be accompanied by more restrictions on rationality, which optimistic sentimental actions,
rapid increase in prices and vice versa, limited level of rationality in investors and declining sentimental
reactions of the market together lead to a rapid decrease in prices. Therefore, the bounded rationality
approach can be used as a relatively new perspective in financial and capital markets to explain and
analyze the trend of changes in these markets, which justifies the various dimensions of the investor
decision-making process. Therefore, considering the approach between economic human and purely
sentimental and irrational actions, investors' behavior is seen as a mixture of logical relationships and
sentimental reactions. Although they start with a very rational motivation in the decision-making pro-
cess, the costs associated with rational choice and the ability to process quickly and complete infor-
mation in the decision-making process by disregarding the best possible decision in covering non-pro-
fessional market players and incomplete use of available information, they associate part of the deci-
sion-making process with sentimental and irrational behaviors and make decisions based on their satis-
faction with the pricing of stocks or the purchase, sale or holding of stocks in the financial and capital
markets. Accordingly, it is expected that in practice, awareness of bounded rationality based on rational
constraints of investors and behavioral biases resulting from the irrational part of their thinking will
provide a good explanation for the changing trends of financial markets that can provide both opportu-
nities and costs in investment management. Therefore, considering the importance of the level of ra-
tionality of investors for the development of theories and models in finance, it is suggested to use the
theory of bounded rationality in practice and be aware of the rational limitations of investors and be-
havioral biases due to their irrational thinking. These results provide insights about changes in financial
markets that due to the biases and dual decisions of the cognitive-sentimental process, create both profit
opportunities and costs in investment management so that it can be used in modeling, analysis, and
investment strategies.

One of the limitations of this research is the lack of studies on bounded rationality in the field of
finance and capital markets. As discussed in the research background, empirical research on bounded
rationality in the financial field is in the early stages which Limited the access of researchers to bounded
rationality literature in financial markets and it will certainly be effective in the process of developing
theoretical foundations and even how to measure it. Also, the limitation in collecting the initial data of
the research due to the lack of information of some companies and the increase of missing data has led
to a decrease in the sample size. The occurrence of some non-financial and non-economic events in the
study period, including some specific political or social issues, unintended changes in preferences, type
of behavior, and risk of investors and activists in the Iranian capital market affected the research results
that these changes are beyond the control of the researcher.

For future studies, it is suggested to explain stock pricing in financial and capital markets from
different dimensions using different theories and examining theories of other sciences in the analysis of
stock market trends, including humanities, psychology, or even engineering from a bounded rationality
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approach in the field of finance and accounting. For example, researchers can pay attention to the role
of accounting information and reports or pay attention to the role of investor education and experience
as a moderator variable in determining the value of stocks in the bounded rationality approach, review-
ing capital budgeting and corporate financing. Future research can also emphasize the role of bounded
rationality in relevant decisions and explain the dimensions of conservatism in accounting based on
bounded rationality theory.

References

[1] Chauhan, Y., Ahmad, N., Aggarwal, V., and Chandra, A., Herd Behaviour and Asset Pricing in the Indian
Stock Market, IIMB Management Review, 2020, 32(2), P. 143-152. Doi: 10.1016/j.iimb.2019.10.008.

[2] DeAngelo, G., and Cannon, B. C., Theory of Mind Predicts Cooperative Behavior, Economics Letters, 2017,
155, P. 1-4. Doi: 10.1016/j.econlet.2017.02.009.

[3] Elhaei Sahar, M., Hejazi, R., Salehi, A. K., and Moltafet, H., Stock Price Momentum Modeling: A Grounded
Theory Approach, Advances in Mathematical Finance and Applications, 2020, 5(2), P. 167-181. Doi:
10.22034/AMFA.2020.1882300.1324.

[4] Fama, E. F., and French, K. R., A Five-Factor Asset Pricing Model, Journal of Financial Economics, 2015,
116, P. 1-22. Doi: 10.1016/j.jfineco.2014.10.010.

[5] Figliolia, B., Lemes, S., and Lima, F. G., In Search for Good News: The Relationship between Accounting
Information, Bounded Rationality and Hard-to-Value Stocks, Emerging Markets Review, 2020, 44, P. 274-297.
Doi: 10.1016/j.ememar.2020.100719.

[6] Gabaix, X., A Sparsity Based Model of Bounded Rationality, The Quarterly Journal of Economics, 2014,
129(4), P. 1661-1710. Doi: 10.1093/gje/qju024.

[7] Jokar, H., Shamsaddini, K., and Daneshi, V., Investigating the Effect of Investors' Behavior and Management
on the Stock Returns: Evidence from Iran, Advances in Mathematical Finance and Applications, 2018, 3(3), P.41-
52. Doi: 10.22034/AMFA.2018.544948.

[8] Kahneman, D., Maps of Bounded Rationality: Psychology for Behavioral Economics, The American Eco-
nomic Review, 2003, 93(5), P. 1449-1475. Doi: 10.1257/000282803322655392.

[9] Kalantari, B., Herbert A. Simon on Making Decisions: Enduring Insights and Bounded Rationality, Journal of
Management History, 2010, 16(4), P.509- 520. Doi: 10.1108/17511341011073988.

[10] Liang, H., Yang, C., and Cai, Ch., Beauty Contest, Bounded Rationality, and Sentiment Pricing Dynamics,
Journal of Economic Modelling, 2017, 60, P. 71-80. Doi: 10.1016/j.econmod.2016.09.010.

[11] Liang, H., Yang, C., Rengui, Zh., and Cai, Ch. Bounded Rationality, Anchoring-and-Adjustment Sentiment,
and Asset Pricing, North American Journal of Economics and Finance, 2017, 40, P.85-102.
Doi: 10.1016/j.najef.2017.02.001.

[12] Mushinada, V. N. C., and Veluri, V. S. S., Elucidating Investors Rationality and Behavioural Biases in Indian
Stock Market, Review of Behavioral Finance, 2019, 11(2), P. 201-219. Doi: 10.1108/RBF-04-2018-0034.

[13] Nigam, R. M., Srivastava, S., and Banwet, D. K., Behavioral Mediators of Financial Decision Making: A
Meta-Analysis, Review of Behavioral Finance, 2018, 10(1), P. 2-41. Doi: 10.1108/RBF-07-2016-0047.

[14] Rabin, M., Incorporating Limited Rationality into Economics, Journal of Economic Literature, 2013, 51(2),
P.528- 543. Doi: 10.1257/jel.51.2.528.

Vol. 8, Issue 1, (2023) Advances in Mathematical Finance and Applications  [155]



Developing the Stock Pricing Model based on Bounded Rationality Theory

[15] Rezaei, N., and Elmi, Z., Behavioral Finance Models and Behavioral Biases in Stock Price Forecasting,
Advances in Mathematical Finance and Applications, 2018, 3(4), P.67-82.
Doi: 10.22034/AMFA.2019.576127.1118.

[16] Sent, E. M., Rationality and Bounded Rationality: You Can’t Have One Without the Other, The European
Journal of the History of Economic Thought, 2018, 25 (6), P.1370- 1386. Doi: 10.1080/09672567.2018.1523206.

[17] Simon, H. A. A Behavioral Model of Rational Choice. The Quarterly, Journal of Economics, 1995, 69(1),
P.99-118. Doi: 10.2307/1884852.

[18] Simon, H. A., Bounded Rationality, In: Eatwell J., Milgate M., Newman P. (eds) Utility and Probability. The
New Palgrave. Palgrave Macmillan, London. Doi: 10.1007/978-1-349-20568-4_5.

[19] Tseng, K. C., Behavioral Finance, Bounded Rationality, Neuro-Finance, and Traditional Finance, Invest-
ment Management and Financial Innovations, 2006, 3(4), P. 7-18.

[20] Yang, C. and Li, J., Investor Sentiment, Information and Asset Pricing Model, Economic Modelling, 2013,
35, P. 436-442. Doi: 10.1016/j.econmod.2013.07.015.

[21] Yang, Ch., and Zhang, R., Sentiment Asset Pricing Model with Consumption, Journal of Economic Model-
ling, 2013, 30, P. 462-467. Doi: 10.1016/j.econmod.2012.11.004.

[156] Vol.8, Issue 1, (2023) Advances in Mathematical Finance and Applications



