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Highlights

®  To combine the Fama-French models, GARCH, and EGARCH, along with Fama-MacBeth regression,
for the purpose of risk analysis.

®  Tofocus onunsystematic risk as the dependent variable and to investigate its differences from other studies.

®  To identify the effects of firm size, return on equity, and earnings per share on reducing unsystematic risk,
and to examine the impact of trading volume and financial leverage on increasing it.

®  Toanalyze the influence of the book-to-market ratio on unsystematic risk in the Tehran Stock Exchange
and to assess the absence of a significant effect.

®  Toutilize 14 years of data from 136 companies listed on the Tehran Stock Exchange as a rich statistical
database for analysis.

®  To present mathematical and econometric models for measuring unsystematic risk and to establish a
valuable operational framework.

Abstract

The main goal of this research is to measure the impact of unsystematic risk on the
company's financial characteristics during a 14-year period from 1385 to 1398 with 1904
observations in 136 companies admitted to the Tehran Stock Exchange. In the first step, this
research calculates the unsystematic risk by using the Fama and French three-factor approach
and the combination of GARCH and EGARCH models, and in the second step, by
developing the Fama-Macheth regression, the impact of the unsystematic risk on the
comtpanys financial characteristics such as the company’s profitability, book value, examines
the financial leverage, size, profit per share and the ratio of Rial volume of transactions. The
findings of the research show that the size of the company, yield and profit per share have a
negative effect on un:a/stema_tlc risk and the variables of riyal volume ratio of transactions and
financial leverage lead to an increase in the unsystematic risk of companies. Also, the results
indicate the impact of unsystematic risk on the financial characteristics of the company in the
Tehran Stock Exchange, and investors should also pay attention to the factors related to the
financial characteristics of the company in the analysis of unsystematic risk.
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Introduction

Considering the importance of future risk-taking and its necessity in
various aspects of organizations, it seems that financial characteristics
significantly influence the future risk-taking behavior of companies. The
crucial issue arises when financial characteristics deviate from the desired
level towards an undesirable direction due to various risks. This means that
if this deviation negatively impacts company performance, managers will
attempt to improve financial performance by enhancing financial
characteristics related to accepting higher risk levels. If financial
characteristics are positively incompatible with company risks, this issue
is significant enough that decision-makers will reassess them by
considering current strategies and searching for new risk strategies to bring
financial characteristics back to desirable levels. The study of a company’s
financial characteristics is undoubtedly of special importance due to their
impact on company risks. On the other hand, investment is recognized as
one of the fundamental pillars of the economy and an effective tool for
achieving economic growth and development. It is assumed that most
investors are risk-averse; thus, when making investment decisions aimed
at optimal resource allocation, they seek to achieve the highest returns with
the least risk, which will lead to economic growth in society. Accordingly,
unsystematic risk can also affect returns, and determining the type of
relationship between unsystematic risk and other factors is important.
Unsystematic risk is associated with company or industry-related factors
such as management, capacity, consumer preferences, and labor strikes,
which are largely independent of the factors affecting the securities market.
One of the classic discussions about risk divides it into two traditional
parts: systematic risk and unsystematic risk. Systematic risk (market risk)
refers to variability in the total returns of securities that are directly related
to overall market or economic changes. Almost all securities, whether
stocks or bonds, are somewhat exposed to systematic risk because it
directly involves risks related to interest rate fluctuations, market
conditions, and inflation. This portion of risk is non-divisible and does not
relate to the investor’s performance or portfolio diversification. On the
other hand, the variability in the returns of a security that is not related to
the variability of market returns is termed unsystematic risk (non-market
risk). This type of risk is specific to certain securities and depends on
factors such as business risk, financial risk, and liquidity risk. Although all
securities are somewhat subject to unsystematic risk, this type of risk is
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more closely associated with common stocks. Investors can reduce part of
the total risk by creating a diversified portfolio. As the diversity of
securities increases, unsystematic risk decreases, bringing the total
portfolio risk closer to systematic risk. In recent decades, researchers have
focused on the importance of unsystematic risk in risk management,
attempting to identify and measure it. Following the introduction of Capital
Asset Pricing Model (CAPM), multi-factor models by Fama and French,
and their development, tools for identifying and calculating unsystematic
risk using the residuals of multi-factor models were introduced, with
related measures calculated through both factor and non-factor models. In
factor models, unsystematic risk can be calculated and measured using
methods based on the standard deviation of CAPM residuals, the standard
deviation of three-factor model residuals, and the standard deviation of
four-factor model residuals. Merton (1987) challenged the classical theory
of non-pricing of unsystematic risk by explaining the pricing of
unsystematic risk and its impact on the prices of financial assets for the
first time. Subsequently, the impact of unsystematic risk on stock returns
was studied more broadly, and Ang et al. (2006) identified the inverse
relationship between unsystematic risk and return, presenting the
unsystematic risk puzzle. Therefore, this research aims to find the impact
of financial characteristics of companies on unsystematic risk using the
Fama and French three-factor approach, combined with GARCH and
EGARCH models, and Fama-MacBeth regression.

Methodology

This study is applied in purpose and descriptive-correlational in
method. The statistical population of this research consists of all companies
listed on the Tehran Stock Exchange. The following limitations were
applied for selecting the sample: 1) The companies in question should not
be banks, financial intermediaries, leasing, or insurance companies. 2) The
company's fiscal year-end should coincide with the 20th of March (29th of
Esfand). 3) The companies in question must have been members of the
Stock Exchange from the beginning to the end of the study period. 4) Their
financial statements and explanatory notes must be accessible. Ultimately,
136 companies listed on the Tehran Stock Exchange over a 14-year period
(2006-2019) were selected. The standard deviation of the residuals from
the Fama-French three-factor model was used to calculate unsystematic
risk. To improve the accuracy of the estimates, the heteroscedasticity of
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the residuals was modeled using GARCH and EGARCH maodels. In the
second step, the impact of the company's financial characteristics—
including size, book-to-market ratio, trading volume, earnings per share,
financial leverage, and profitability—on unsystematic risk was tested using
Fama-MacBeth regression. The research data were extracted from Tadbir
Pardaz and Rah Avard Noavin software, and the analyses were conducted
in the EViews version 8 environment, using the t-Student distribution for
estimating the heteroscedasticity models.

Result

The results of this study indicate that financial characteristics of
companies have a significant impact on unsystematic risk in the Tehran
Stock Exchange. Specifically, firm size, return on equity, and earnings per
share demonstrate significant negative relationships with unsystematic risk,
suggesting that larger and more profitable companies with better
performance are associated with lower firm-specific risk. In contrast, the
trading volume ratio and financial leverage exhibit significant positive
relationships, indicating that higher trading activity and increased debt levels
enhance unsystematic risk. However, the book-to-market ratio does not
show a significant effect. These findings, derived from a robust methodology
that combines the Fama-French three-factor model with EGARCH volatility
modeling and Fama-MacBeth regression, offer valuable insights for
investors seeking to manage firm-specific risk in their portfolios.

Discussion

The findings of this study provide compelling evidence that firm-specific
financial characteristics are significant determinants of unsystematic risk in
the Tehran Stock Exchange, thereby addressing a core question in modern
finance. The inverse relationship observed between firm size, profitability
(EPS), returns, and unsystematic risk aligns with the theoretical expectation
that larger, more stable, and profitable firms are inherently less vulnerable to
idiosyncratic shocks; their diversified operations, stronger resource bases,
and consistent performance insulate them from company-specific
volatilities. Conversely, the positive impact of financial leverage and trading
volume on unsystematic risk underscores the heightened risk profile
associated with high debt levels, which amplifies financial distress, and
active trading, which may reflect or induce greater investor disagreement
and information asymmetry. The non-significance of the book-to-market
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ratio, contrary to some prior studies, suggests that the “value” versus
“growth” characteristic, while potentially priced as a risk factor in expected
returns (as in the Fama-French model itself), does not directly translate into
being a driver of firm-specific volatility in this particular market context.
Crucially, the methodological innovation of this research—integrating the
Fama-French three-factor model with asymmetric EGARCH volatility
estimates—proves superior in capturing the dynamics of unsystematic risk,
effectively addressing the heteroscedasticity in residuals and providing a
more robust foundation for the subsequent Fama-MacBeth regression. These
results collectively challenge the notion of the “idiosyncratic risk puzzle”
within this emerging market, instead supporting the theories of Merton
(1987) and others that unsystematic risk is indeed priced and systematically
influenced by a firm’s financial decisions and conditions, thereby offering
critical insights for investors to refine their risk management and portfolio
diversification strategies.

Conclusions

Based on the comprehensive analysis, this study concludes that a firm's
financial characteristics exert a significant influence on its unsystematic
risk in the Tehran Stock Exchange. Specifically, larger firm size, higher
profitability, and greater returns demonstrably reduce firm-specific risk,
whereas increased financial leverage and higher trading activity contribute
to its elevation. The book-to-market ratio was found to be an insignificant
factor. Methodologically, the integration of the Fama-French three-factor
model with EGARCH volatility modeling proved to be a robust framework
for accurately measuring unsystematic risk, while the Fama-MacBeth
regression effectively validated the cross-sectional relationships. These
findings affirm that unsystematic risk is not merely random but is
systematically linked to corporate financial fundamentals. Consequently,
investors and portfolio managers should incorporate these firm-specific
financial metrics into their risk assessment and diversification strategies to
make more informed decisions in the Tehran market. For future research,
it is recommended to explore the impact of non-financial variables and to
conduct industry-specific longitudinal analyses.
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