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1. Capital asset pricing model
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2. Underlying asset risk
3. Collateral constraints
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2. Prediction Accuracy
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INTRODUCTION

The purpose of this study is to provide a model for better identifying the pattern
of exchange rate effects on the capital market and forecasting the next one to two years
of the Iranian capital market. To achieve this, we compare the fitness of two-regime
Markov switching models (2R-MSM) with three-regime Markov switching models
(3R-MSM) using four specification criteria (Maximum likelihood, Akaik, Schwartz,
and Hannan Quinn) that relate to exchange rate fluctuations and the relationship
between exchange rate fluctuations and the capital market. We then forecast the regime
for the relationship between exchange rates and the capital market. The results show
that in recognizing the pattern of exchange rate effects on the capital market, 3R-MSM
outperforms 2R-MSM. According to the research findings, if the foreign exchange
market fluctuates severely, an increase in the exchange rate will certainly increase
capital market returns. However, when the foreign exchange market is almost stable,
the effect of this variable on the capital market can be positive or negative. According
to the estimated probabilities, in the coming years, we expect to see a positive effect of
the exchange rate on the capital market in a low volatility environment.

MATERIALS AND METHODS
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To identify the pattern of the Rial, we use a Markov switching model due to
structural failures and different fluctuations in different periods. We compare the
performance of 2R-MSM with 3R-MSM using the Maximum Likelihood, Akaik,
Schwartz, and Hannan-Quinn criteria. We use these four criteria to compare the
performance of 3R-MSM with 2R-MSM in identifying the pattern of exchange rate
impacts on the capital market. We estimate the probability of being in the currency
crisis regime in the next one to two years and predict the Iranian capital market using
the transition probability matrix of MSM.

RESULTS AND DISCUSSION

The values of the Maximum Likelihood, Akaik, and Hannan-Quinn criteria show
that the 3R-MSM outperforms the 2R-MSM model in explaining Rial fluctuations. In
the Rial time series, three regimes can be defined as "severe devaluation" (currency
crisis), "relative stability,"” and "low devaluation,” and the duration of staying in these
regimes is 12, 51, and 1.5 months, respectively. Based on the history of severe
devaluations of the Rial in the years 1390-1392 (approximately 70% devaluation in two
years), mid-1396 to mid-1397 (approximately 80% devaluation in one year), and mid-
1398 to mid-1399 (approximately 60% devaluation in one year), the 3R-MSM has
correctly identified the time of remaining in the currency crisis regime (about 12
months).

CONCLUSION

The results show that for explaining the fluctuations of the Rial, we should use the
3R-MSM instead of the 2R-MSM, and for explaining the Euro and Pound currencies,
we should use the 2R-MSM. Due to the difference between the exchange rate system
of Iran (managed float) and the exchange rate system of European countries and
England (free float), we can relate this difference to the type of exchange rate system
of these countries. Forecasts show that the probability of the severe devaluation regime
has a downward trend, and the probability of a relatively stable regime has an upward
trend. In other words, we predict that in the coming years, as in the past, we will enter
a period of relative stability regime for the Rial rate.

Considering that capital market participants have repeatedly seen the inverse
relationship between the foreign exchange market and the capital market, and based on
the significance of fitted regression coefficients and the values of the specification
criteria, the 3R-MSM outperforms the 2R-MSM for identifying the exchange rate's
impact on the capital market.

Keywords: Markov Switching Model; Currency Crisis; Exchange Rate Pattern, Capital Market.
JEL Classification: C24 E17 E37.
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INTRODUCTION

One of the unusual phenomena in the capital market, which may certify the
irrational behavior of investors and be a reason for the inefficiency of the market, is the
"value premium" phenomenon. The value premium refers to the excess return of value
stocks compared to the return of growth stocks, and it has attracted the attention of
financial and accounting researchers in recent years. Some notable studies in this area
include those by Fama and French (1992), Jegadeesh and Titman (1993), Hagen (2004),
Assadi and Eslami Bidgholi (2013), and Hoseini et al. (2014).

There is some consensus that value stocks earn higher returns than growth stocks,
but the interpretation of why this is a controversial issue, and there is no clear
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explanation for this stock feature. The investment-based asset pricing theory
(Cochrane, 1991; Berk et al., 1999) has provided some clues. The key word is
inflexibility. The basic idea is that due to a variety of sources (investment irreversibility,
leverage, and financial constraints), value stocks have less flexibility to adjust their
capital during economic shocks. As a result, the risk and expected return of value stocks
are highest during economic recessions relative to growth stocks. In other words,
financial inflexibility is the reason for the co-movement of the expected return of value
stocks with economic recession compared to the expected return of growth stocks
(Gulen et al., 2008). Based on the studies of Assadi and Eslami Bidgoli (2013) and
Hoseini et al. (2014), there is a value premium in the Tehran Stock Exchange. The
reason for the value premium, based on investment-based asset pricing theory, is
financial inflexibility. This research, for the first time in Tehran Stock Exchange,
following the studies of Poulsen et al. (2013), has tried to add the financial inflexibility
factor (a combined index of investment irreversibility, total leverage, and financial
constraints) to Fama and French's three-factor model (1993), looking for the answer to
these questions: does financial inflexibility have an impact on value anomaly (stock
risk premium and value premium)? Secondly, does financial inflexibility during the
business cycle affect the value anomaly? So that we can achieve a model with high
explanatory power and predictive power about stock returns.

MATERIALS AND METHODS

The purpose of this research is practical, and its nature is causal correlation. To
gather information on the theoretical foundations, the library method was used. The
study utilized data from 450 firms for the period from 2008 to 2017 to achieve the
research objectives. To test the research hypotheses, the fourth-factor Asset Pricing
model by Poulsen et al. (2013) was used at both the stock and portfolio levels. These
models were then tested while considering the moderating effect of the business cycle.
It should be noted that the financial inflexibility factor was added as the fourth factor
to the Fama and French (1993) three-factor Asset Pricing model in the Poulsen et al.
(2013) fourth-factor Asset Pricing model. To investigate the role of financial
inflexibility on the value anomaly, the above models were used once by using panel
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data for the value and growth stocks, and once again, these models were fitted with
time series data for value, growth, and value premium portfolios.

RESULTS AND DISCUSSION

The results of the first hypothesis (there is a difference between the effect of
financial inflexibility on the stock risk premium in value and growth stocks) and the
second hypothesis (there is a difference between the effect of financial inflexibility on
the stock risk premium during the business cycle in value and growth stocks) show that
there is a significant difference between the coefficients of the financial inflexibility
factor and the stock risk premium among value and growth stocks, and this effect is
significantly greater in value stocks. Additionally, financial inflexibility during the
recession has a positive and significant risk premium in the stock level of value stocks
and a negative and significant risk premium in the stock level of growth stocks. Finally,
the results of the third hypothesis (financial inflexibility has an effect on the value
premium) and the fourth hypothesis (the business cycle affects the relationship between
financial inflexibility and the value premium) show that financial inflexibility affects
the value premium, and the effect of financial inflexibility on the value premium is not
constant during the business cycle, and the impact of financial inflexibility during the
economic recession on the risk premium of the value portfolio is more significant than
that of the growth portfolio.

CONCLUSION

This research investigates the role of financial inflexibility in explaining value
anomalies during the business cycle. The results of the research hypotheses indicate
that financial inflexibility leads to an increase in stock risk premium, which means that
stocks exposed to financial inflexibility experience higher risk premium. According to
Poulsen et al.'s (2013) studies, financial inflexibility leading to positive and significant
risk premium at the stock level can explain value anomalies at the stock level. The
research also suggests that companies with a high book value to market value ratio are
more exposed to the risk of financial inflexibility, resulting in higher stock risk
premium. Additionally, the effect of financial inflexibility on stock risk premium is not
constant over time, as Gulen et al.'s (2008) studies indicate. During the recession period,



financial inflexibility has a positive and significant effect on the stock risk premium of
value stocks, and the stock risk premium of value stocks increases with an increase in
financial inflexibility during this period.

Furthermore, the adjusted coefficient of determination of the Fama and French
three-factor model increases when the financial inflexibility factor is added, indicating
that the four-factor model of Poulsen et al. (2013) has more explanatory power than the
Fama and French model in the Tehran Stock Exchange. Therefore, it should be
considered in pricing models that include factors such as size, value, and market return.

The results obtained from this research are consistent with the findings of Clark
and Qiao (2019), Oad Rajput et al. (2019), Gu et al. (2017), Sanchez and Gomez (2015),
Poulsen et al. (2013), Gulen et al. (2008), Cao (2010), Xing and Zhang (2005), and
Moradijoz (2016), but inconsistent with the results of Valuchova's (2011) research.

Based on the studies by Assadi and Islami Bidgoli (2013) and Hoseini et al. (2013),
it has been shown that there is value premium in the Tehran Stock Exchange.
Additionally, the investment-based asset pricing theory suggests that financial
inflexibility is the approach behind value premium. This study found that consistent
with the aforementioned research, there is a value premium in the Tehran Stock
Exchange, and compensation for the risk of financial inflexibility is the approach
behind value premium. It is also the reason for the co-movement of the expected returns
of value stocks with economic recession compared to the expected returns of growth
stocks. Therefore, it can be concluded that the effect of this factor on stock risk premium
is not constant over time.

Keywords: Business Cycle, Financial Inflexibility, Value Anomaly.
JEL Classification: E32, G12.
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INTRODUCTION

One of the primary concerns of market experts is the information that companies
provide. Predicting the reliability of a company's condition gives investors an
opportunity to make a more informed investment decision. The basis of investment
decisions in an efficient market is the relationship between risk and return. In an
efficient market, getting higher returns is only possible by accepting higher risk.
Providing forecasting models about the company's overall outlook and financial risk is
one way to assist stakeholders of a company. By predicting the financial risk of
companies, it is possible to do the necessary planning to prevent their inevitable failure.
Financial risk forecasting models are one of the tools used to estimate the future state
of companies. To survive and thrive in a highly competitive market, business entities
must control possible financial risks and predict their future financial development by
utilizing forecasting models.
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PURPOSE

Given the importance of financial risk and the reassurance of shareholders, the
primary objective of this research is to compare the accuracy of financial risk
predictions for listed companies in the Tehran Stock Exchange, using both statistical
models and machine learning models.

RESEARCH HYPOTHESES
The accuracy of financial risk prediction of machine learning models is
significantly higher than statistical models.

RESEARCH METHODOLOGY

This research is descriptive in nature and aims to compare the accuracy of financial
risk prediction between machine learning models (32 models) and statistical models
(14 models). The data used in this research consists of real information and financial
statements of companies listed on the Tehran Stock Exchange. The data analysis was
conducted using software such as Rapid Miner, SPSS Modeler, Weka, SPM, E-Views,
SPSS Statistics, and Minitab. The population of this research includes companies listed
on the Tehran Stock Exchange from 2010 to 2020. The sampling method used in this
research was targeted sampling.

RESULTS TEST of RESEARCH HYPOTHESES

To comprehensively evaluate the capabilities of the models, the criterion of
prediction accuracy, the value of the area under the curve and the characteristic criterion
of system performance, and to check the hypothesis of the research, the comparison test
of the coefficients of prediction accuracy has been used.

DISCUSSION and CONCLUSION

This research seeks to answer the question of whether the accuracy of financial
risk prediction of machine learning models is significantly higher than that of statistical
models. Based on the results of the comparison test of the prediction accuracy
coefficients of machine learning models and statistical models, it was determined that
since the value of the Z statistic is equal to 55.68 and significant at the 1% error level,
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there is a 99% confidence that the prediction accuracy of machine learning models is
higher than that of statistical models.

Table 1. Comparing the efficiency of machine learning models and statistical

models
Model N Mean Std. Deviation P-Value Z-Value
'I\g:rcr:'i':e 32 | .866590625000000 | .102877566943634
Statisticgl 0.000 55.68
odels 14 | 838678571428571 | .163752107108329

Additionally, it was found that the best machine learning model after optimization
was the evolutionary support vector machine model, which achieved a prediction
accuracy of 99.86 percent. Moreover, it was observed that accrual financial ratios, with
a prediction accuracy of 99.45 percent, and activity financial ratios, with a prediction
accuracy of 98.62 percent, performed better compared to other financial ratios when
using the evolutionary support vector machine to predict financial risk. It was also
determined that machine learning models can be used as an important tool in predicting
the financial risk of companies due to their lack of limitations faced by statistical
models, such as not considering the distribution of communities, not having problems
with collinearity between explanatory variables, and having adaptive learning
capabilities.

SUGGESTIONS

According to the findings of the research, potential and actual investors are advised
to use the evolutionary support vector machine model introduced in this study and the
selected variables to predict the financial risk of companies in investment decisions.
Financial ratios are also identified as an important tool for predicting financial risk,
which can help prevent losses to the country's economy and the company's stakeholders
and enable effective sector management to control the occurrence of impulse or
fluctuations.

In terms of future research, esteemed researchers are recommended to compare
listed and non-listed companies in different industries and investigate the impact of
macroeconomic variables such as GDP growth, liquidity growth, bank interest rate
fluctuations, and currency fluctuations on the financial risk of companies. Additionally,



combining classification techniques like support vector machine with clustering
techniques can provide researchers with a different perspective on predicting financial
risk.

Keywords: Financial Risk; Machine Learning; Prediction; Support Vector

Machine Evolutionary.
JEL Classification: C53, G32.
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INTRODUCTION

The current research has investigated the role of economic recession and
prosperity and the quality of institutions in the effect of natural resource rent on Iran's
financial development index in the period of 1984-2018. The increase in the rent of oil
resources in the country may have a different effect on the financial development index
depending on the conditions of recession and prosperity, as well as in terms of
improving the quality of institutions. Also, the transformation of wealth from natural
resources into capital based on modern technologies is an important matter in order to
exploit the benefits of abundance. It is natural resources that emphasize the importance
of the current research.
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MATERIALS AND METHODS

In the current research, to extract the financial development index and the
institutional quality index, the principal component analysis model was used, and also
to investigate the role of recession and prosperity in the effect of natural resource rent
on financial development with and without considering the institutional quality index,
the Threshold Structural Vector Autoregression (TSVAR) model was used. Used. It is
possible that the effects of some variables are different in states above and below a limit
and value (threshold), and in such a situation, the use of non-linear models that allow
the separation of positive and negative shocks and the analysis of their effects in values
above and below the threshold, compared to Other models have advantages (Fang Guo,
2013). The threshold vector autoregression model can be expressed as equation:

Y, = AY, + BY(L)Y_1 + (A%Y, + B*(L)Y,_I[S;—y >V¥]+ U, (€3]

which finally specifies the research model in the form of the following equations:

GRENT!
[GRENT [Cll 0 0 0 0] [etGOPEN
GOPEN| |C1 Gz 0 0 Of }é
GINQ |=|Csy Ci Csz O Ofx| efN0
GGDP C41 C4,2 C4,3 C4,4, 0 etGGDP
- GFDI 1 1G5y Csp Cs3 Csa 01 | eGFP! |
"GRENT] [C. O 0 0 07 [ef*
GOPEN| _|Cax G O 0 O] efOPEN @)
GGDP | |C1 Cs C33 0 0 elGoP
| GFDI | Cyp Cuy Cuz3 Cyy O le;:Fm |

That, GRENT; The growth of the rent of oil resources, GOPEN; Growth in
trade openness, GINQ; Growth Index of Institutional Quality, GGDP; Gross
Domestic Product Growth, GFDI; Growth in Financial Development Index
and GRENTINQ; The growth of the intersection variable of oil rent in the quality index
of institutions.

Based on the weighted average estimate of the product of the factor load in the
actual values of the components, an institutional quality index is created, which is
presented in graph (1) of the trend of the institutional quality index in the period under
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Chart 1. The trend of institutional quality index
Source: Research findings
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Chart 2: The reaction of the financial development index in recessionary
conditions with regard to the cross-sectional effect of the institutions' quality

index
Source: Research findings
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index
Source: Research findings

In the conditions of prosperity and recession, the positive shock to the rent of oil
resources has had a negative effect on financial development in the short term and has
almost no effect in the long term. In the conditions of recession and prosperity, if the
increase in the rent of oil resources in the country is accompanied by an improvement
in the quality of institutions, in the short term it can lead to an increase in financial
development in the country, in other words, the simultaneous improvement in the
quality of institutions in the country can be a curse of the oil resources in the short term.
To become a blessing for financial development in the country.

CONCLUSION

Based on the results of the research, the impact of oil resource rent on financial
development in the country does not depend on the conditions of recession and
economic prosperity, and depending on the quality index of institutions in oil resource
rent, the type of influence on financial development will change. This shows that the
influence of oil rent on financial development Financial development in the country is



not dependent on the country's economic conditions, and this can be seen in the equal
impact of oil rent on financial development in recession and boom conditions, in both
cases with the cross-sectional effect of oil rent on the institutional quality index and
without considering the cross-sectional effect of this Something important has
happened. But on the other hand, the simultaneous increase in oil rent and the quality
of institutions in the country has changed the effect of oil rent on financial development,
and in terms of the intersectional effect of improving the quality of institutions, the
curse of oil resources has turned into a blessing for financial development in the
country, but only in It has happened in the short term. Based on the results, even if the
quality of the institutions in the country improves simultaneously, the oil resources and
the increase in the resulting rent cannot be considered as a long-term factor for the
improvement and growth of the financial development in the country. Therefore, in
order to prevent the bad effect of oil resources on the financial development in the
country, the conditions for the further growth of foreign trade should also be provided
in order to provide the possibility of long-term improvement of the financial
development. Also, the role of the National Development Fund as a factor in reducing
the role of oil revenues in the government budget should be highlighted so that the rent
of oil resources does not spread from the government budget channel to other parts of
the country and prevent corruption.

Keywords: Business Cycles, Financial Development, Institutional Quality.
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INTRODUCTION

Today, digital currencies have become increasingly popular as an investment
product with incredible returns and high risk. These currencies are inspired by research
in the field of asset portfolio diversification and hedging of financial assets (Bori et al.,
2017; Shahzad et al., 2019; Smalls, 2019). By reviewing the research literature, it can
be found that a major part of the literature related to cryptocurrencies mainly focuses
on the mechanism of determining the price of Bitcoin and its ability to develop into an
alternative monetary system, such as Rogojano and Badia (2014); Brandold et al.
(2015); Siyayan et al. (2016); Dwyer (2015). The movement of investment flow
towards Bitcoin among new cryptocurrencies is because, despite the diversity of digital
currencies, Bitcoin has maintained its first position for 10 years with a share of 51% of

1. DOI: 10.22051/JFM.2023.40085.2675
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the total capital of cryptographic assets. In addition, the Bitcoin market has experienced
rapid growth and significant development in the past decade. Specifically, the
capitalization of Bitcoin increased significantly between the third quarter of 2014 and
the third quarter of 2019, from about $30 million to almost $20 billion, a growth rate
of almost 1,000 percent. Along with the global expansion of the use of cryptocurrencies,
a growing tendency to invest in cryptocurrencies has been observed in Iran in the last
few years. The government and the central bank have imposed restrictions regarding
the control of cryptocurrencies due to this trend. Based on this, considering the direct
and non-economic influence of Iran on the global financial markets and the expansion
of activity related to cryptocurrencies, especially in the years of the intensification of
international sanctions, as well as the conditions of the Corona pandemic, the question
arises whether Bitcoin fluctuations as a currency can affect domestic financial asset
yield fluctuations or not.

The new contribution of this research is to investigate the relationship and mutual
and non-linear correlation between the risk of Bitcoin assets, securities, and foreign
currency in the portfolio of domestic investors and analyze these relationships by

identifying the behavioral regimes of Bitcoin during the pandemic.

MATERIALS AND METHODS

Initially, this study identifies two regimes of severe and mild fluctuations for
Bitcoin based on the assumption that these fluctuations are state-dependent. The
MSBVAR model developed by Sims et al. (2008) is utilized to identify these regimes,
as it is well-suited for analyzing non-linear relationships between variables and
identifying sudden changes in financial variables. Subsequently, a non-linear Bayesian
approach is employed to estimate the impacts of Bitcoin and foreign currency
fluctuations on the return of the stock market index. Portfolio theory is then utilized to
investigate the effects of Bitcoin fluctuations on stock market returns.

RESULTS AND DISCUSSION
The transition probabilities between regimes indicate that regime one is more
stable than regime two. According to the findings, the probability of remaining in
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regime one is 0.99, whereas the probability of remaining in regime two is 0.49. This
outcome aligns with the nature of bitcoin volatility because the two regimes correspond
to the corona pandemic. Further elaborating on these results, it can be stated that the
stability of regime one in comparison to regime two reflects the emergence and possibly
fading of the corona pandemic over time, which affects the behavior of the studied
economic variables. In regime one (the period before the start of the corona pandemic),
the response of the stock index returns to bitcoin fluctuations is positive, but it gradually
diminishes after 14 periods. Moreover, the response of stock index returns to exchange
rate fluctuations is positive and significant but decays over a more extended period.
These response functions belong to regime 2. This regime relates to the beginning of
the corona pandemic era. In this regime, the reaction of the stock return index to bitcoin
price fluctuations is also positive and significant, but it is stronger than the reaction in
regime one. Additionally, the response of the stock return variable to the other two
variables is positive in this regime but stronger than the response in regime one. These
findings confirm the research hypothesis.

CONCLUSION

The results generally show the relationship between the risks of these two assets
in the investor's asset portfolio in two different regimes. According to the research
results, a positive correlation has been observed between the return risk of the stock
index and both bitcoin and currency in the investor's asset portfolio, in both regimes.
Additionally, Bitcoin price fluctuations have a positive effect on stock index
fluctuations, but the reaction of the stock market index to the Bitcoin price impulse after
the outbreak of Corona is much stronger than before the outbreak. The reaction of stock
returns to Bitcoin fluctuations in both regimes shows that Bitcoin can act as a suitable
risk hedge in the conditions of the Corona pandemic, which is in line with the results
of Buri et al. (2017). The mutual influence of stock index fluctuations and Bitcoin is
also confirmed by the article of Lopez Gabarkos et al. (2021). On the other hand, the
obtained results confirm the research hypothesis about the effect of Bitcoin fluctuations
on the fluctuations of stock returns. This hypothesis is consistent with the theoretical
basis of portfolio theory and the relationship between the risks of different assets in the
investor's portfolio.
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INTRODUCTION

Investors are always looking for ways to generate suitable income from their
investments. As most investors are risk-averse, they are constantly seeking to maximize
their expected returns at an acceptable level of risk or minimize their risk at an
acceptable level of expected return (Healy & Palepu, 2001). Management forecasts are
one of the optional disclosures available to managers to provide investors with
additional information about the company's expected future performance (Anilowski et
al., 2007). When managers, as informed individuals, provide forecasts of the company's
future to shareholders, the company's valuation improves (Durnev & Kim, 2005), the
cost of capital is reduced (Francis et al., 2008), information risk is reduced (Ferreira &
Laux, 2007), and investors are more confident in evaluating future cash flows (Rogers
et al., 2009). Since managers have more accurate information than individuals outside
the company who do not have access to it (Jensen & Meckling, 1976), they can reduce
the company's risk with accurate and reliable forecasts (Zalaghi et al., 2014).
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On the other hand, regardless of the information value of management's forecasts,
the company's information environment also affects its risk. Research has shown that
information environments are related to the amount, type, and quality of disclosed
information. The purpose of creating accounting information devices is to provide an
environment that both makes information available and eliminates the risk of
information errors. In companies where a higher level of confidential information is
disclosed, the information environment of the company becomes stronger. Therefore,
it is argued that in companies with a strong information environment, the management
seeks to provide more information to the users, and that management's predictions can
be used in this direction according to the management's goals. Thus, in strong
information environments, by increasing the accuracy of information in forecasts,
management increases the credibility of this information and reduces the company's
risk (Kitagawa & Okuda, 2016).

Based on the above discussion, the aim of this research is to investigate the effect
of information environments on the relationship between disclosure quality and
unsystematic risk.

RESEARCH QUESTIONS OR HYPOTHESIS
According to the purpose of the research, the research hypotheses have been
developed as follows:
First hypothesis: There is a positive and significant relationship between
management forecasting error and unsystematic risk.
Second hypothesis: Strong (weak) information environments have a decreasing
(increasing) moderating effect on the relationship between management
forecasting error and unsystematic risk.

METHODS

The statistical population of the study consists of all companies listed on the Tehran
Stock Exchange that were active in the stock exchange from the beginning of 2008 to
the end of 2018. In selecting the companies, the following conditions were considered:
to control the time effect and increase comparability, the end of the fiscal year of the
studied companies should lead to the end of March each year; to homogenize the
statistical population, companies did not change their financial year during the research
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period; some listed companies, including banks and financial institutions such as
investment companies, financial intermediaries, holding companies, banks, and leasing
companies, which have different financial disclosures and structures of the company's
governing principles, were excluded; to ensure companies' shares were fluid and for
better comparison, companies should not have had a trading interval of more than three
months; and the necessary data during the research period should have been fully
available. A total of 86 companies that met the above conditions were selected to test
the research hypotheses. After collecting the data, Excel software was used for
summarizing and calculating. Then, the final analysis was performed using multivariate
regression patterns in Eviews software.

RESULTS

The results of the hypothesis test showed that there is a positive and significant
relationship between management forecasting error, net sales forecasting error,
operating profit forecasting error, and net profit forecasting error with unsystematic
risk. In general, the results show that the company's unsystematic risk increases as the
disclosure quality decreases. Additionally, the good (weak) information environment
has an inverse (direct) and significant effect on the relationship between management
forecasting error, operating profit forecasting error, and net profit forecasting error with
unsystematic risk. However, it does not have a significant effect on the relationship
between net sales forecasting error and unsystematic risk. In general, the results show
that weak information environments with increasing information asymmetry lead to an
increase in management forecasting error and, as a result, a decrease in disclosure
quality and an increase in unsystematic risk. But in strong information environments,
by increasing the accuracy of information in forecasts, management increases the
credibility of this information and reduces the company's risk.

DISCUSSION AND CONCLUSION

The results indicate that there is a positive and significant relationship between
management forecasting errors, net sales forecasting errors, operating profit forecasting
errors, and net profit forecasting errors with unsystematic risk. The relationship
between these variables decreases (increases) in companies with a strong (weak)
information environment. These findings are consistent with empirical evidence that



suggests the quality of financial reporting is linked to unsystematic risk trends. Since
managers have access to more accurate information than individuals outside the
company (Jensen & Meckling, 1976), they can minimize the company's risk through
accurate and reliable forecasting. Improving the quality of financial reporting and
information disclosure about firm performance reduces stock return volatility and risk
(Rajgopal & Mohan, 2011).

Furthermore, the study found that larger (smaller) companies tend to have stronger
(weaker) information environments. Weak information environments with increasing
information asymmetry led to increased management forecasting errors, lower quality
disclosure, and an increase in unsystematic risk. In contrast, strong information
environments reduce information asymmetry and risk by increasing forecast accuracy.

Based on the results of the first hypothesis, it is recommended that managers use
accurate and reliable forecasting to minimize information asymmetry and reduce risks.
The results of the second hypothesis suggest that managers should minimize market
punishment by increasing their skills and abilities to disclose information in a timely
and accurate manner, thereby increasing the credibility of the information and reducing
the company's risk. Inappropriate and weak information environments can lead to
investor reluctance to participate in the capital market, prevent the optimal allocation
of resources, increase the cost of capital for companies, and, in the worst-case scenario,
lead to a market collapse. Therefore, strong information environments are crucial for
reducing these risks.

Keywords: Disclosure Quality, Management Forecast Error, ldiosyncratic Risk,
Information Environment, Principal Component Analysis.
JEL Classification: M41 .G12 .G14.
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INTRODUCTION

In recent years, significant attention has been devoted to the field of behavioral
finance, particularly in the area of herd behavior. Capital structure is also a contentious
topic in corporate finance. In the financial literature, diverse perspectives shape capital
structure theories, yet research related to each of these perspectives provides us with
conflicting results. Bilgehan (2014) argues that the common ground among these
various approaches concerning capital structure is the hypothesis that financial market
participants, such as investors and managers, make rational decisions. However, in
recent years, the human factor has been studied in the field of capital structure to better
understand the source of financial decisions. For instance, Baker et al. (2004) conducted
research on the role of human factors, such as manager behaviors like optimism,
overconfidence, and herding, in explaining financing decisions, which indicates that
the classic behavioral hypothesis of rationality in capital structure theories should be
re-evaluated with behavioral finance hypotheses (Brendea & Pop, 2019). Furthermore,
Camara (2017) highlights the importance of identifying the optimal financial mix in
various capital structure studies. Hence, it is essential to comprehend the impact of the
industry on the financing decision-making process, particularly in light of herd
behavior. Additionally, it has been shown that changes in capital structure during
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periods of macroeconomic development may result from herd behavior, leading to
significant variations in the cost of issuing debt and shares. This study aims to examine
companies' conformity with industry leaders in determining the capital structure
composition of companies listed on the Tehran Stock Exchange using the Cross-
Sectional Absolute Dispersion (CSAD) method. Consequently, the leader-follower
relationship in the capital structure of twelve different industries, as well as the form of
market growth and decline, will be investigated. This research is distinct from previous
studies in that it investigates the cross-sectional absolute dispersion method, herd
behavior, and the leader-follower relationship in financing decisions among various
industries and under different economic market conditions.

MATERIALS AND METHODS

The investigated companies in each industry are divided into three independent
groups based on their profitability growth, profitability rate, and market share, ranging
from the highest to the lowest. To identify the industry leader in each year, the
companies in the upper third of the category with the highest amount of the mentioned
criteria are called leader companies, and the companies in the lower two-thirds of each
category are called follower companies (Leary & Roberts, 2014). The Cross-Sectional
Absolute Dispersion (CSAD) is used to measure the leader-follower behavior, which
refers to follower herd behavior towards the industry leader. To calculate the Cross-
Sectional Absolute Dispersion, the capital structure criterion (CS) of all investigated
companies (both leader and follower) is calculated using equation (1):

CSit = Dit/X(Dit, Eip) Equation (1)

In this equation, CS is the company's annual capital structure, D is debt and E is the
market value of equity. According to CS obtained from equation (1), CSAD is
calculated using equation (2):

1 .
CSAD, = & 2L4[CSit — CSindreadt Equation (2)

In the above equation, N is the number of companies in the investigated industry,
CSi, t is the capital structure of company i at time t, and CSIndLead,t is the capital
structure of the industry leader at time t. After calculating CSADt for each year, to
examine the leader-follower relationship in the industry, regression equation (3) is
estimated in each industry:

CSADt = }\0 + AlcslndLead,t + }‘ZCSIanLead,t + & Equation (3)

In equation (3), CSADt is the measure of capital structure dispersion, and
CSlIndLead, t on the right side of the equation shows the asymmetric behavior of the
company in different financing conditions. The leader-follower relationship in this
research is demonstrated by the non-linear relationship between the capital structure of
companies and the capital structure of the industry leader. The non-linear relationship
between the dispersion of the capital structure and the capital structure of the industry
leader indicates the superior position of the industry leader in obtaining more favorable
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financing opportunities. This implies that CSAD is expected to decrease or increase at
a decreasing rate compared to the industry leader's capital structure. As the financing
environment of the company is influenced by the general conditions of the economy, it
is expected that the leader-follower relationship is asymmetric in economic conditions
of growth and decline (Camara, 2017). Therefore, to determine the leader-follower
relationship in different economic conditions of the market, equation (4) is estimated
in the investigated industry:

CSADt = }\0 + }\1(1 - E)CSIndLead,t + }\ZE CSIndLead,t + 7\3 (1 - E)CslzndLead,t +
ME CSfhdreads + & Equation (4)

E in equation (4) is equal to one when the market declines and is equal to zero when
the market is growing. A negative and significant A3 indicates the leader-follower
relationship in a growing market and a negative and significant A4 indicates a leader-
follower relationship in a declining market.

RESULTS AND DISCUSSION

Table (1) presents the industries that exhibit a leader-follower relationship based on
the criteria for determining the industry leader. The significance of the leader-follower
relationship in the studied industries indicates a decrease in dispersion, or at the very
least, an increase at a decreasing rate or to a lesser extent than the capital structure of
the industry leader. This suggests that during the period under study, a leader-follower
relationship existed in the industry, and the capital structure of the companies in the
industry approached that of the industry leader. Consequently, it can be said that the
management behavior of the companies in the industry followed the behavior of the
manager of the leading company in the industry.

Table 1. follower relationship in the industires-leader.

Criteria for determining the industry leader Industry

And Machinery Equipment
Profitability Growth

Cement Lime Gypsum

Non-Metallic Mineral

Profitabiltiy Rate
Cement Lime Gypsum

Market Share Automobiles and Parts

Source: Research Findings



Table (2) displays the industries with a leader-follower relationship during periods
of economic growth and decline. The profitability rate is the criterion that has the most
industries with a leader-follower relationship. One important observation is the
chemical industry's presence in all three criteria for determining the industry leader,
during both economic growth and decline.

Tabe 2. of the market follower relationship in the industries, defferent
economic conditions-leader.
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Criteria for determining the industry leader Industr Economic | Economic
g y y Growth Decline

Pharmaceutical X v

Basic Metals v v

Profitability Growth

Chemical v v

Cement Lime Gypsum v X

Automobiles and Parts v X

Food other than Sugar v v

Chemical v v

Profitability Rate

Non-Metallic Mineral v v

Electrical Appliances v X

Cement Lime Gypsum v v

Basic Metals v v

Chemical v v

Market Share
Rubber and Plastic v X
Electrical Appliances v X

Source: Research Findings
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CONCLUSION

The results of the study indicate that herd behavior among companies in following
the industry leader is one of the factors determining the capital structure. In other words,
industry managers tend to disregard their preferences and instead follow the behavior
of the industry leader. This behavior can be seen as a result of the industry leader
company having more experience, governance, and power compared to other
companies in the industry. However, following the capital structure of the industry
leader may lead companies away from their optimal capital structure, thereby hindering
their ability to maximize their value. Additionally, following the capital structure of the
industry leader may also be related to the risk-taking behavior of managers in following
companies due to the cost of regret associated with participating in in-group behavior
(Camara, 2017).

Because different criteria are used to classify companies in sectors and industries
on different stock exchanges, it is not possible to compare the results of this research
with similar studies conducted in other countries. However, Camara (2017) observed
the leader-follower relationship only in the production industry and in booming markets
(bulls) in his study of four wholesale industries, production, service, and construction.
Furthermore, the research findings are consistent with the results of Brendea and Pop
(2019) regarding the importance of following a specific criterion in determining the
capital structure.

The company's executive management, financial management, and investors should
consider the composition of the industry leader's capital structure as a critical factor in
determining the company's capital structure. Combining the capital structure as an
essential part of calculating the weighted average cost of capital of the company is
crucial in evaluating investment projects and calculating the value of companies.
Furthermore, economic market conditions should be considered in analyzing different
evaluation and investment scenarios. Finally, the management of the company should
act in the company's best interests and avoid repeating the path taken by other
companies as the leader companies or other companies may have different conditions
compared to the mentioned company. To achieve optimal performance, the
composition of the company's capital structure should be based on the conditions of the
company, industry, and economy.

For future research, it is recommended to use other appropriate statistical and
functional criteria to determine the industry leader and examine the leader-follower
relationship in determining the composition of the capital structure in different



industries. Additionally, examining the leader-follower relationship in the context of
business cycles can be a subject of further research.

Keywords: Behavioral Finance; Capital Structure; Leader-Follower Relationship.
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INTRODUCTION®

One of the most important issues in the field of financial management is investors' ability to
distinguish between favorable and unfavorable investment opportunities. Predicting the financial
recovery of distressed companies is an essential concept that can aid in optimal resource utilization
and generate good returns for investors. The significance of predicting companies' financial
recovery stems from the fact that if financially distressed companies are not financially recovered,
they may go bankrupt, which has direct and indirect impacts on various economic groups, such as
financial problems for company owners and unemployment. The financial crisis of debtors also has
negative effects on the supply chain. Considering the importance of predicting the time of exiting
and its impact on users' decisions, this study aims to provide a model for predicting the financial
recovery of distressed companies using the support vector machine algorithm.

MATERIALS AND METHODS
This research is a descriptive survey. To achieve its purpose, data from 167 distressed
companies listed on the Tehran Stock Exchange were collected from 2001 during 2018. The
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research sample contains 223 data points from the healthy period and 501 data points from the
period of distress. In this study, the LARS feature extraction algorithm was used to identify
important variables for predicting financial recovery. Then, a support vector machine was used to
evaluate and accurately predict the features extracted using the learning machine method.

RESULTS AND DISCUSSION

The results of this study indicate that out of 54 financial variables, 10 variables are more
effective in predicting the recovery from distress. A support vector machine has been used to
evaluate the extracted variables obtained from the Lars feature extraction algorithm, which
accurately predicts 74% of the recovery time and exit of companies from financial distress.
Further analysis of the results shows that the accuracy of the model forecasting has increased
from more than three years before the financial recovery to the year of the financial recovery.

CONCLUSION

The findings of this study reveal the significance of financial variables in predicting the financial
recovery of companies. Data analysis shows that among the 10 financial variables that affect the
prediction of financial recovery, 5 are related to leverage, 3 to efficiency, and 2 to liquidity. Notably,
financial leverage is identified as the most influential factor in predicting financial recovery in terms of
both the number and weight of variables. This can be attributed to the fact that financial leverage is a
key determinant of a company’s capacity to repay financial obligations, and it is a major factor that
contributes to a company’s distress. The increase of financial leverage escalates the degree of distress
and risk of the company, and its uncontrolled surge can amplify the risk of financial crisis and
bankruptcy. Therefore, enhancing the financial leverage of distressed companies is a sign of their
financial recovery. Efficiency reflects the optimal utilization of company resources and a factor that
drives operational improvements and subsequently, working capital, which affects the company’s
liquidity. The ability and liquidity of the company to pay off debts are crucial factors in overcoming
financial crises and reducing the risk of bankruptcy. Alongside leverage indicators, they are among the
fundamental indicators that strengthen the financial recovery of distressed companies.

Based on the results of the analysis, it is recommended that investors choose a suitable
portfolio of distressed companies and invest in companies that, according to the research model,
have a faster time to exit from distress than other distressed companies. Managers of distressed
companies can also pay attention to the research results to determine whether their company has
signs of recovery and exit from distress. Banks and credit institutions are advised to use the
research model to determine the departure time of distressed companies applying for facilities to
assess their ability to repay the granted facilities.

Keywords: Financial Distress; Lars Algorithm; Support VVector Machine Algorithm.
JEL Classification: B26 .C58 .D53..G34.
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INTRODUCTION

Institutional investors play an important role in monitoring and reducing
information asymmetry (Baghdadi et al., 2018, p. 24). Monitoring by institutional
investors increases the long-term value of the company by improving corporate
governance. However, institutional investors are not the same (Kimetal., 2018, p. 196).
Investment horizon preferences are one of the main dimensions of difference between
institutional investors. These preferences not only affect the business strategies of
institutional investors but also their motivations and ability to monitor management
decisions. Institutional investors with short-term investment horizons have less
incentive to engage in efficient monitoring because they are more inclined to trade and
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sell stocks and may have weaker bargaining power. These investors seek short-term
trading profits by influencing company policies and exploiting their informational
advantage, which can harm the company's long-term value. Instead, institutional
investors with long-term investment horizons can take on a more active corporate
governance role by monitoring managers, which can influence corporate policies.
These investors tend to promote policies aimed at increasing the long-term value of the
company (Boubaker et al., 2018, p. 384). Therefore, it can be expected that different
institutional investors will affect the efficiency of company managers differently
according to their investment goals and the degree of supervision they have over
companies (Baghdadi et al., 2018, p. 29).

"On the other hand, due to the conflict of interests between managers and
shareholders, company managers may not invest efficiently (Ward et al., 2018, p.3).
The effectiveness of monitoring depends on the ownership level of long-term investors.
If the monitoring effect prevails, long-term institutional investors will avoid suboptimal
investment policies such as over-optimal investment. If institutional investors
effectively monitor firms that have higher cash reserves or free cash flows and are
therefore more prone to suboptimal investment, they will demand lower investment
costs. In this way, they reduce the problem of investing more than the optimal level in
such companies. Since companies with a higher level of financial leverage have more
financing restrictions and are more prone to investing less than the optimal level (Ward
et al., 2018, p.8), institutional investors will demand larger investment expenditures in
companies with sub-optimal investment if there are monitoring incentives (Alvarez et
al., 2018, p.26). Therefore, institutional investors can solve the problem of sub-optimal
investment with effective monitoring, and as a result, reduce the job concerns of
managers and also reduce the company's borrowing costs. Therefore, the aim of this
research is to investigate the impact of the level of supervision and investment horizon
of institutional investors on management efficiency and investment efficiency in
companies listed on the Tehran Stock Exchange during the period of 2010-2016."

Materials and Methods

To investigate this issue, three hypotheses were designed as follows:

The first hypothesis is that the investment horizon of institutional investors affects
the efficiency of management. The second hypothesis is that the investment horizon of
institutional investors affects the investment decisions of companies with high free cash
flows. The third hypothesis is that the investment horizon of institutional investors
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affects the investment decisions of companies with financing constraints. To test the
first research hypothesis from Baghdadi et al.'s (2018) research and to test the second
and third hypotheses, we used Alvarez et al.'s (2018) research. We selected 138
companies as a statistical sample using a systematic target method. The data required
for this research is based on the stock market information and the audited financial
statements of the companies listed on the Tehran Stock Exchange, which were obtained
through the Kodal website and Rahvard Navin software. To analyze the hypotheses
using multivariate regression models, we used F and t statistics, as well as Eviews
software version 9.

Conclusion and discussion

"The results of the first hypothesis test indicate that only the variable of long-term
investment horizon of institutional investors, as measured by the Bushi (1998) criterion,
has a positive and significant effect on management efficiency at the 90% confidence
level. Institutional investors with a short-term investment horizon, although showing a
negative effect on management efficiency in the same method of measuring the
institutional investment horizon, did not produce a significant effect. These findings are
consistent with relevant theoretical foundations and the findings of Baghdadi et al.
(2018)."

In the test of the second hypothesis of this research, the variable of operating cash
flows was used as an adjustment variable and representative of the amount of cash
available to the company (free cash flows) for investment. The results of the second
hypothesis test indicate that this variable has a positive and significant effect on
investment decisions and expenses, which means that the more cash available to the
company, the more likely the company is to make investment decisions and increase
expenses. When considering the interactive combination of the operating cash flow
variable with the long-term investment horizon variable of institutional investors, the
results showed that although the effect of this combined and interactive variable is not
significant, however, the negative coefficient of this combined variable indicates that
institutional investors with a long-term investment horizon reduce investment decisions
and spending in companies with excess operating cash flows (high free cash flows).
These results are consistent with the relevant theoretical foundations and also with the
findings of Alroz et al. (2018).

The results of the third hypothesis test indicate that the variable of financial
leverage, which represents the amount of financing restrictions of companies in both



criteria measuring the investment horizon of institutional investors has a negative and
significant effect on investment decisions and expenses which means that in companies
with more financing restrictions, the amount of investment expenses is lower and when
considering the interactive combination of this variable with the long-term investment
horizon variable of institutional investors, the results showed that in the measured
based on Bushi (1998), the long-term investment horizon variable of institutional
investors has a positive and significant effect on investment decisions and expenses in
companies facing financing constraints which means that in companies with high
financing restrictions,the high ownership ratio of institutional investors with a long-
term investment horizon compared to their short-term counterparts, by removing the
company's financing restrictions, leads to an increase in the company's investment
decisions and expenses. These results are consistent with the relevant theoretical
foundations and also with the findings of Alroz et al. (2018).

Suggestion

Based on the results of the present research, it is suggested that regulators of the
Tehran Stock Exchange market take steps to increase the level of participation and
investment of investors in the capital market and to further develop this market by
creating a favorable environment for the growth and increased participation of
institutional investors with a long-term investment horizon. It is also recommended that
individual investors follow institutional investors with corresponding investment
horizons based on their own investment horizons.

Keywords: Institutional Investors, Management Efficiency and Investment Expendichers.
JEL Classification: M41, G11.
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INTRODUCTION

Portfolio theory and the selection of the optimal stock portfolio, after the first
efforts of Markowitz (1952), have always been one of the attractive research fields for
researchers and investors in financial markets. One of the first criteria used by
Markowitz in the traditional portfolio model is the expected rate of return and variance
of the portfolio rate of return. The logic used in this model is the use of variance as a
measure of the portfolio's risk. One of the newest and most effective risk measures is
the Average Value at Risk (AVaR) measure. After the introduction of Value at Risk
(VaR), AVaR was developed by Rockefeller and Yuriasov (2000). Despite the
advantages it has in risk reporting, VaR has disadvantages such as not providing any
information about the severity of losses greater than the desired probability level.
Another weakness of this measure is not taking into account the diversification effect,
and for this reason, it cannot be used as a consistent risk index (Artzner et al., 1999).
AVaR is one of the most modern risk measures and is introduced as a consistent risk
measure.
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Although Markowitz focused a lot on how to choose the optimal portfolio from
among the various available assets, and the application of the mean-variance model in
investments seems logical from a theoretical point of view, there are some problems in
its practical application. The Markowitz model's lack of attention to investors' views in
choosing the optimal portfolio is one of the most important problems that this research
seeks to cover. Verbal Decision Analysis (VDA) is a new methodological method for
making decision-making methods. This approach is based on cognitive psychology,
applied mathematics, and computer science.

The purpose of this research is to design and use a multi-objective mathematical
programming model to optimize the stock portfolio with risk criteria based on the
qualitative opinions of investors. For this purpose, the parameters used in this research,
such as the expected rate of return of the assets, are considered as fuzzy. Also, to
achieve more realistic results, the consistent risk measure AVaR is used. On the other
hand, by calculating the official quality index obtained from the ZAPROS Il method,
the investors' qualitative opinions are also added as a goal to the mentioned model. In
addition to the main limitations in the portfolio optimization problem, other limitations
such as the minimum and maximum amount of investment in assets and the minimum
and maximum number of stocks in the portfolio were also considered.

In the end, to show the practical applicability of the model in the real investment
environment, the model developed from the companies present in the Tehran Stock
Exchange was used, and considering the nonlinear and multi-objective nature of the
problem, the particle swarm optimization algorithm was used for solving. Multi-
objective (MOPSO) is used for solving.

RESEARCH METHODS

Among the features of this research, which distinguishes it from previous studies
in the field of portfolio optimization, are the following:

1. The use of the average value-at-risk criterion, as a consistent risk criterion.

2. The inclusion of subjective judgments of investors using the ZAPROS Il

method as a goal.

The modeling process of this research is based on two main parts. The first part
involves solving the verbal decision analysis problem with the ZAPROS Il method,
while the second part involves solving the multi-objective optimization problem, which
consists of four steps. In the first step, the goals and indicators of the portfolio
optimization problem are identified. Then, these goals and indicators are examined
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based on the background of the research and the practical nature of the problem, and
finally, after careful examination, the main indicators are selected. In the second step,
using the principles of fuzzy credit theory, for the case where the expected rate of return
of stocks is a triangular fuzzy number, each of these goals and limits are obtained under
uncertainty. In the third step, based on the selected criteria, a fuzzy multi-objective
model is designed, and in the fourth step, a suitable meta-heuristic method is used to
solve and explain the problem.

Verbal Decision Analysis (VDA) is a new method that aids the decision-making
process to provide a complete and satisfactory result. In this research, the ZAPROS III
method was used, which is also one of the ZAPROS methods.

In this section, the method of solving the stock portfolio optimization model is
presented. First, the multi-objective problem is solved with the MOPSO meta-heuristic
algorithm, and the set of optimal solutions is obtained. Since the analytical solution of
the model with the presence of fuzzy variables is difficult, the model is first transformed
into a deterministic model. Then, considering that the model consists of several
objectives, the problem can be solved through the multi-objective optimization
algorithm, using Matlab software.

RESULTS AND DISCUSSION

The output of this model will be a set of Pareto solutions, from which the investor
can choose one or a set of those solutions as a suitable strategy for the model based on
his subjective preferences. Figure 1 shows the optimal portfolios and the amount of
objective functions of each portfolio in the portfolio model resulting from the
implementation of the MOPSO algorithm.
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Figure 1. Pareto front resulting from the implementation of MOPSO
algorithms



CONCLUSION

The designed model has three goals, two of which are minimization and one is
maximization. It also has limits on the maximum and minimum amount of investment
in one share and the maximum and minimum number of shares that can exist in the
desired portfolio. The MOPSO meta-heuristic algorithm was used to solve the model
and obtain the Pareto front. Additionally, the results of running the algorithm and
creating optimal portfolios were compared with the portfolios obtained from random
weights, which showed a higher level of satisfaction of the objectives of the problem
in all three objectives of the model. To compare the portfolios formed from the research
with other portfolios, a random portfolio was created, and it was concluded that the
obtained model is at a higher level than the random models in terms of the satisfaction
of the goals. Of course, other criteria can be used for comparison, and naturally, the
results may differ. Moreover, the results demonstrate that the use of multi-objective
algorithms produces more diverse results in terms of criteria than the single-objective
mode. Consequently, the use of the proposed methods in portfolio selection and
optimization has been approved and is recommended. For future research, it is
suggested to use other intelligent methods, such as the ant algorithm, colonial
competition, and a combination of them, which are known as hybrid methods.

Keywords: Multi-objective Optimization of Portfolio, Credit Theory, ZAPROS III
Method, MOPSO Algorithm.
JEL Classification: G11, G32, C02, D53.
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