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ABSTRACT

This study examines and develops an enhanced Capital Asset Pricing Model (CAPM) based on
anomaly factors. The proposed model aims to analyze the relationship between financial risk and the
expected rate of return on assets in the capital market. The research is applied and quantitative in
nature, adopting a correlational and ex post facto approach.The statistical population consists of all
companies listed on the Tehran Stock Exchange. Using a systematic elimination method, 144 firms
were selected as the statistical sample over the period 2012-2022 (1391-1401 in the Iranian calendar).
The data are panel (pooled) data, and the F-Limer (Chow) test and Hausman test were employed to
determine the appropriate estimation method. The models were estimated using the Ordinary Least
Squares (OLS) method. The results indicate that the traditional CAPM and the Fama—French model
have limited explanatory power in explaining variations in excess stock returns. In contrast, the current
ratio and cash flow were identified as influential factors that enhance the predictive capability of the
model. Portfolio formation results show that a strategy of buying winner portfolios and selling loser
portfolios based on cash flow and momentum criteria led to negative excess returns, whereas portfolios
formed on the basis of the current ratio and cash balance generated positive and statistically significant
returns. These portfolios also increased the adjusted coefficient of determination and improved the
explanatory power of the models. The findings suggest that the enhanced CAPM can be employed
without losing key information relative to the Fama-French model, while providing improved
explanatory and predictive performance.

s
la

-

Wie

1. Introduction

Asset pricing models are essential for estimating

underexplored in emerging markets like the Tehran Stock
Exchange, where unique macroeconomic constraints often
diminish standard model efficacy. Consequently, this study

intrinsic value, yet empirical research frequently identifies
pricing anomalies—systematic return patterns like size,
value, profitability, and investment effects—that
traditional frameworks fail to explain. While widely
studied in developed economies, these anomalies remain
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aims to identify these specific anomalies and develop an
enhanced Capital Asset Pricing Model (CAPM) tailored to
the distinct structural dynamics of the Iranian capital
market.
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The study addresses the following research questions:

1. What is the structure of the normalized
(improved) capital asset pricing model?

How does the performance of this improved
model compare with the basic asset pricing
models?

The Capital Asset Pricing Model (CAPM), pioneered by
Sharpe (1964), Lintner (1965), and Mossin (1968), served
as the dominant financial framework for decades by
positing that an asset’s expected return is solely a function
of its systematic market risk; however, the emergence of
empirical “market anomalies” linked to firm-specific
characteristics exposed the model’s limitations, prompting
Fama and French (1993) to introduce the three-factor
model (FF3) by incorporating size (SMB) and value
(HML) factors. The subsequent identification of the
momentum anomaly by Jegadeesh and Titman (1993) led
Carhart to develop the four-factor model (FF4), while later
evidence regarding profitability (Novy-Marx, 2013) and
investment growth (Titman et al., 2013; Anderson &
Garcia-Feijoo, 2006) culminated in Fama and French’s
(2015) five-factor model (FF5). Although recent studies,
such as Zaremba and Karpikz (2017) and Prasad et al.
(2025), have affirmed the predictive superiority of the FF5
model in various emerging markets, the distinct economic
structures, varying levels of market efficiency, and unique
financial constraints inherent in different regions make the
applicability of these risk factors uncertain, thereby
underscoring the necessity of exploring anomaly-based
asset pricing specifically within the Tehran Stock
Exchange.

2. Methods and Materials

This study is applied in nature and adopts a quantitative
research design based on a correlational ex post facto
approach, using panel data regression analysis to estimate
the relationships among the wvariables. The statistical
population consists of all firms listed on the Tehran Stock
Exchange during the period 2012-2022 (1391-1401). To
obtain the final sample, systematic elimination criteria
were applied: financial intermediaries, including banks,
insurance companies, and investment funds, were
excluded; firms that entered or exited the market during
the study period were removed; and only companies with
fiscal years ending in March and complete data availability
were retained. After applying these criteria, 144 firms were
selected as the final sample. The resulting dataset has a
panel structure, and the models were estimated using
Ordinary Least Squares (OLS). In addition, the Chow F-
Limer test and the Hausman test were employed to
determine the appropriate panel data estimation method.

Based on Sefidgaran et al. (2026), 13 anomaly factors were
initially identified in the Tehran Stock Exchange:

Momentum (MOM)
Sales growth (SG)
Quick ratio (QUICK)

o
o
o
Financial leverage (LEV)
Cash to debt ratio (CTD)
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Current ratio (CUR)
Producer Price Index (PPI)
Sales to debt ratio (StD)
Investment (INV)

Operating cash flow (CFO)
Exchange rate (EXR)
Market growth (IG)
Market-to-book ratio (MTB)

The improved asset pricing model extends the Fama-—
French three-factor model by incorporating twelve
anomaly factors in addition to the market risk, size, and
value factors. The general specification of the model is
expressed as follows:

12
R, —1; = @ + B, MKT, + ,SMB, + B, HML, + Z VeXiic + £
k=1

where Rp — T represents the excess return of portfolio p

over the risk-free rate, MKT, denotes the market risk

premium, SMB; captures the size factor, HML;

represents the value factor, and Xj.; ; refers to the twelve
additional anomaly factors included in the model. To
construct the portfolios, firms were classified into high and
low groups based on the median values of size, value, and
the anomaly variables. This classification procedure
resulted in 214 diversified portfolios formed from different
combinations of the selected factors. All empirical analyses
were conducted using EViews version 12.

3. Results and Discussion

Descriptive statistics indicated that the strategy of
buying winner portfolios and selling loser portfolios
generated positive returns for the value, momentum, quick
ratio, and sales-to-debt factors, whereas the remaining
criteria produced negative average returns. During the
study period, the average excess stock return was
138.9939, while the average market risk premium was
—95.8820. The Levin—Lin—Chu unit root test confirmed the
stationarity of all variables, as their significance levels
were below 0.05. The results of the CAPM regression

2
showed an adjusted R of 0.0018, suggesting that the
model explains only 0.18% of the variation in excess stock
returns. Although the coefficient of the market risk

premium was positive B = 0-05793), the explanatory
power of the model was extremely weak. The Fama—
French three-factor model slightly improved the

2
explanatory power, with an R* 4£0.0099 and an adjusted

R* of 0.0081; in this model, the market risk premium and
size factor were statistically significant, while the value
factor was not. In the improved CAPM model, estimated
through forward stepwise regression, the significant
anomaly factors included the cash-to-debt ratio (CTD),
momentum (MOM), quick ratio (QUICK), Producer Price
Index (PPI), financial leverage (LEV), sales growth (SG),
operating cash flow (CFO), and market growth (IG). This



model achieved an R? of 0.3439 and an adjusted R? of
0.3402, indicating a substantial increase in explanatory
power compared with the base CAPM. Interestingly, the
coefficient of the market risk premium became negative,
which may be attributed to the overlapping explanatory
information between market risk and the anomaly
variables. Similarly, in the improved Fama—French model,
the significant anomaly variables were the cash-to-debt
ratio (CTD), current ratio (CUR), operating cash flow
(CFO), sales-to-debt ratio (STD), and quick ratio

2
(QUICK). This model achieved an R® £ 0.3434 and an

adjusted R? of 0.3402, showing performance comparable
to the improved CAPM model. Overall, the findings
demonstrate that both improved models significantly
outperform the traditional CAPM and Fama—French three-
factor models in explaining excess stock returns.

4. Conclusions

The findings indicate that traditional asset pricing
models, such as the CAPM and the Fama—French model,
have limited explanatory power in the Iranian capital
market, while the inclusion of anomaly-based variables
significantly improves their ability to explain variations in
excess stock returns. Key variables, including the cash-to-
debt ratio, current ratio, operating cash flow, quick ratio,
and momentum, demonstrate substantial explanatory
power, as they capture important dimensions of firms’
liquidity, financial  flexibility, @ and  operational
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performance, which appear to be crucial determinants of
stock returns in emerging markets. The results also show
that the improved CAPM performs at a level comparable
to the improved Fama—French model, suggesting that a
simplified model enriched with anomaly-based factors can
achieve strong explanatory power without relying
exclusively on traditional multifactor structures. From a
practical perspective, incorporating firm-level financial
ratios and anomaly variables into asset pricing models can
enhance investment analysis and portfolio management
decisions. For researchers, these findings emphasize the
importance of considering market-specific characteristics
and structural constraints when developing asset pricing
models for emerging economies. Future studies may
further improve the explanatory power of asset pricing
models by exploring nonlinear modeling approaches,
additional macroeconomic variables, and behavioral
finance factors.
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Table (3): Baseline CAPM Model
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