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Abstract

The primary objective of this study was to evaluate the explanatory power of risk-adjusted excess
returns in single-stock capital asset pricing models (CAPM) using an instrumental variable
approach, compared to portfolio-based factor models, with the aim of identifying the superior
pricing model. The models assessed include single-factor CAPM, the three-factor and five-factor
Fama-French models, the Carhart four-factor model, the Hou, Xue, and Zhang g-factor model, and
the modified g-factor model by Hou et al. These models were examined under three specifications:
constant beta, time-varying beta, and single-stock characteristics. Data from 196 companies listed
on the Tehran Stock Exchange from 2015 to 2024 were analyzed using Ordinary Least Squares
(OLS) and Generalized Method of Moments (GMM). The findings indicate significant differences
in the explanatory power of risk-adjusted excess returns between multifactor models and the single-
factor model, as well as between models with time-varying betas and those with constant betas.
Among the six models with constant betas and no single-stock characteristics, the Fama-French
five-factor model demonstrated the highest explanatory power. In contrast, the time-varying beta
specification of the Hou, Xue, and Zhang g-factor model exhibited the greatest ability to explain
risk-adjusted excess returns. Moreover, factor models incorporating single-stock characteristics
showed significantly higher explanatory power than those without such characteristics.
Additionally, models estimated via OLS provided more accurate predictions of risk-adjusted excess
returns compared to those estimated using GMM. The sensitivity analysis using the GMM
approach indicates that while some complex models face overfitting risks within the instrumental
variables framework, the augmented g-factor model with time-varying beta and single-stock
characteristics remains the superior model and demonstrates high robustness across both OLS and
GMM estimation methods, thereby confirming the main findings of the study.
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Introduction

This study examines the explanatory power of six prominent asset pricing models in the
Tehran Stock Exchange, employing a novel single-stock instrumental variable (IV)
approach to address inherent empirical limitations. Traditional linear factor models
including the CAPM, Fama-French three-, four-, and five-factor models, the g-factor
model, and its enhanced version (g5) are known to face significant challenges such as
time-varying systematic risk and errors-in-variables (EIV) bias when estimated betas are
used. These issues can distort risk-return relationships and weaken statistical inferences.
To overcome these shortcomings, an IV methodology at the individual stock level is
applied and contrasted with conventional portfolio-based factor models. The TSE provides
a compelling setting for this investigation due to its high volatility, sensitivity to
macroeconomic shocks, and evolving market structure. The primary objective is to identify
the most robust model for explaining risk-adjusted excess returns in this emerging market
context. The findings are expected to contribute to more accurate risk estimation, improved
investment decision-making, and enhanced market efficiency. This research underscores
the necessity of adapting advanced econometric techniques to address measurement errors
and multicollinearity in asset pricing applications within dynamic and complex market
environments like Iran's.

Methodology

This applied, descriptive, and quantitative study employs a comparative approach to test
the explanatory power of asset pricing models. Data are gathered from financial
statements, the Codal website, and the Rahavard Novin software. The analysis is
performed using Ordinary Least Squares (OLS) and Instrumental Variable (1V) regression
methods in Excel and EViews. The sample consists of 196 companies listed on the Tehran
Stock Exchange, selected through systematic screening based on continuous listing from
2015 to 2024, data availability, exclusion of financial intermediaries, no trading suspension
exceeding three months in any year, and consistent fiscal year-end (March 20).

Findings

The Fama-French five-factor model (2015) with constant beta and no firm-specific
characteristics demonstrates the highest explanatory power and lowest forecast error
among its category, confirming the first hypothesis. Among models with time-varying
beta, the g-factor model (Hou et al., 2015) shows superior performance. Comparative tests
confirm that time-varying beta models have significantly higher predictive accuracy than
constant-beta models, supporting the second hypothesis. The inclusion of firm-specific
characteristics is found to significantly enhance the predictive accuracy of both constant-
beta and time-varying beta models. The strongest models within these enhanced categories
are identified as the Fama-French five-factor model and the augmented g-factor model
(Hou et al., 2021), respectively, confirming the third hypothesis. Regarding estimation
methodology, models using Ordinary Least Squares (OLS) provide greater predictive
accuracy than those using the Generalized Method of Moments (GMM), confirming the
fourth hypothesis. However, sensitivity analysis using GMM (Table 12) reveals that the
augmented g-factor model exhibits only borderline validity in the GMM framework
(p=0.066), highlighting the importance of cautious interpretation and the need for stronger
instrumental variables in future research. A final comprehensive comparison establishes
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the augmented g-factor model (Hou et al., 2021) with time-varying beta and firm-specific
characteristics, estimated via OLS, as the overall superior model for explaining and
predicting excess returns in the Tehran Stock Exchange.

Conclusion and Implications

This study demonstrates the superiority of multi-factor models over the single-factor
CAPM for the Tehran Stock Exchange. Models with time-varying beta significantly
outperform constant-beta specifications, and the inclusion of firm-specific characteristics
further enhances explanatory power. The augmented g-factor model (Hou et al., 2021) with
these dynamic and firm-level features, estimated via OLS, is identified as the most robust
model. However, its borderline validity in the GMM framework highlights the need for
stronger instrumental variables in future research. Therefore, investors and analysts are
advised to adopt such dynamic, multi-factor frameworks that integrate both systematic and
idiosyncratic risks for more accurate pricing and risk management. Future research should
explore alternative instrumental variables, apply machine learning techniques, and
incorporate investor sentiment factors to further refine asset pricing models in emerging
market.
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Table 1: Descriptive Statistics of Research Variables
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Table 2: Summary of the Estimation Results of Constant Beta Factor Models without Firm-Specific Characteristics
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Table 3: Results of the Comprehensive Forecasting Test for Single-Factor and Multifactor Models
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Table 4: Summary of the Estimation Results of Time-Varying Beta Factor Models without Firm-Specific Characteristics
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Table 5: Diebold-Mariano Test Results for Comparing the Predictive Accuracy of Six Pairs of Asset Pricing Models

(Time-Varying Beta vs. Constant Beta)
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Table 6: Summary of the Estimation Results of Constant Beta Factor Models with Firm-Specific Characteristics
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Table 7: Diebold-Mariano Test Results for Comparing the Predictive Accuracy of Six Pairs of Asset Pricing Models
(Constant Beta without vs. with Firm-Specific Characteristics)
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Table 8: Summary of the Estimation Results of Time-Varying Beta Factor Models with Firm-Specific Characteristics
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Table 9: Diebold-Mariano Test Results for Comparing the Predictive Accuracy of Six Pairs of Asset Pricing Models
(Time-Varying Beta without vs. with Firm-Specific Characteristics)
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Table 10: Diebold-Mariano Test Results for Comparing Factor Models Estimated via Ordinary Least Squares (OLS) and

Generalized Method of Moments (GMM)
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Table 11: Results of the Comprehensive Forecasting Test for Selected Models
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