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Abstract:

This study aims to evaluate the effectiveness of replacing the conventional risk-free rate with Tobin’s Minimum Required
Rate of Return (TMRR) in asset pricing models and to assess its impact on estimating expected stock returns in the Iranian
capital market. This applied study adopts a descriptive-analytical and ex post facto design using monthly panel data from 28
leading firms listed on the Tehran Stock Exchange over the period 2011-2023. Four asset pricing frameworks—Classical
CAPM, Downside CAPM, Liquidity-Adjusted CAPM, and Inflation-Adjusted CAPM—were estimated in both traditional and
TMRR-based forms. Data stationarity was tested using the Levin—Lin—Chu test, while F-Limer and Hausman tests determined
the appropriate panel structure. Model estimations were conducted using the GLS method in EViews software. The results
indicate that substituting the traditional risk-free rate with TMRR significantly reduces estimated systematic risk, substantially
improves the explanatory power of the models, and enhances the statistical stability of beta coefficients. The coefficient of
determination increased markedly across all models, particularly in CAPM, Downside CAPM, and Liquidity-Adjusted CAPM.
Moreover, the findings reveal a nonlinear relationship between inflation and the equity risk premium, with TMRR-based
models demonstrating superior adaptability under inflationary conditions. Overall, employing Tobin’s Minimum Required
Rate of Return provides a more realistic and endogenous benchmark for asset pricing in volatile and inflationary economies
and offers an effective framework for localizing and improving the empirical performance of CAPM-type models.
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Extended Abstract

Introduction

Asset pricing and the accurate estimation of expected returns have long constituted a central concern in financial
economics, particularly in the context of portfolio selection, capital allocation, and risk management. Since its introduction,
the Capital Asset Pricing Model (CAPM) has provided a foundational theoretical framework for explaining the relationship
between systematic risk and expected return. The appeal of CAPM lies in its analytical simplicity and clear economic intuition,
which link asset returns to market-wide risk through the beta coefficient (Chen, 2021; Fama & French, 2004). Despite its
widespread adoption, extensive empirical evidence has demonstrated that the classical CAPM often fails to fully explain
return behavior, especially in emerging and volatile markets where its underlying assumptions are frequently violated (Karp
& Van Vuuren, 2017; Kumar et al., 2023).

One of the most critical assumptions of the traditional CAPM is the existence of a constant and observable risk-free rate.
In practice, this rate is typically proxied by short-term government securities or bank deposit rates. However, in economies
characterized by inflationary pressures, monetary uncertainty, and policy interventions, such proxies are unlikely to reflect
the true opportunity cost of capital faced by investors (Cieslak et al., 2024; Pinchuk, 2023). As a result, reliance on an
administratively determined or sluggishly adjusting interest rate may distort the estimation of systematic risk and expected
returns, thereby weakening the empirical performance of asset pricing models (Mehrali et al., 2023).

In response to these limitations, a growing strand of the literature has focused on extending or modifying CAPM to improve
its explanatory power. These efforts include the incorporation of downside risk, liquidity constraints, macroeconomic
variables, and structural market imperfections (Anuno et al., 2023; Vergara-Fernandez et al., 2023). Another important, yet
comparatively underexplored, avenue of refinement concerns the replacement of the conventional risk-free rate with a more
realistic and endogenous benchmark. Drawing on Tobin’s Q theory and investment framework, recent studies propose the
use of Tobin’s Minimum Required Rate of Return (TMRR) as an alternative reference rate that better captures investors’
required compensation for macroeconomic risk, opportunity cost, and capital uncertainty (Ali et al., 2016; McDonald, 2010).

Empirical research suggests that Tobin-based measures can enhance asset pricing models by embedding forward-looking
expectations and market-based valuation signals into the discount rate (Azam, 2022; Hackworth, 2024). In emerging markets,
where financial repression, inflation volatility, and liquidity frictions are pronounced, such adaptive benchmarks may offer
substantial improvements over traditional approaches (Rashidbeigi et al., 2025). At the same time, inflation has been shown
to exert nonlinear and regime-dependent effects on asset returns, further complicating the use of static interest rates in
pricing models (Cieslak et al., 2024; Zhao et al., 2024).

Against this backdrop, the present study contributes to the literature by providing a comprehensive comparative
evaluation of capital asset pricing models under two alternative benchmark rates: the conventional risk-free rate and Tobin’s
Minimum Required Rate of Return. By jointly examining classical CAPM, Downside CAPM, Liquidity-Adjusted CAPM, and
Inflation-Adjusted CAPM, the study addresses a critical gap in the empirical literature concerning the role of endogenous
return benchmarks in improving asset pricing performance in an inflationary emerging market context (Ai & Zhang, 2025;
Guo, 2023).

Methods and Materials
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This study adopts an applied, descriptive-analytical, and ex post facto research design. Monthly panel data were collected
for a sample of 28 leading firms listed on the Tehran Stock Exchange over the period 2011-2023. The sample selection was
based on data availability, continuity of trading activity, and consistency of fiscal years to ensure comparability across firms
and over time.

Four asset pricing frameworks were estimated: the classical Capital Asset Pricing Model (CAPM), the Downside CAPM (D-
CAPM), the Liquidity-Adjusted CAPM (A-CAPM), and the Inflation-Adjusted CAPM. Each model was specified in two versions.
In the traditional version, the conventional risk-free rate proxied by bank deposit rates was used. In the alternative version,
Tobin’s Minimum Required Rate of Return replaced the risk-free rate as the benchmark return.

Stock returns were calculated on a monthly basis and adjusted for cash dividends. Market returns were derived from the
monthly changes in the Tehran Stock Exchange total index. Tobin’s Minimum Required Rate of Return was computed based
on the backward-looking expectations framework, combining expected capital gains and income vyields to identify the
minimum compensating return required by investors.

Panel data techniques were employed to account for both cross-sectional heterogeneity and time-series dynamics.
Stationarity of the variables was examined using panel unit root tests. The appropriate panel structure was determined
through standard model selection procedures, and all models were estimated using the generalized least squares (GLS)
method. Diagnostic tests were conducted to ensure the absence of serial correlation and heteroskedasticity.

Findings

The empirical results reveal substantial differences between the traditional and Tobin-based versions of the asset pricing
models. In the classical CAPM, the traditional specification produced relatively high beta estimates and limited explanatory
power, indicating an overestimation of systematic risk and weak model fit. When Tobin’s Minimum Required Rate of Return
was introduced, beta coefficients declined toward unity, and the coefficient of determination increased markedly, suggesting
a more realistic and stable estimation of the risk—return relationship.

In the Downside CAPM framework, the traditional model exhibited strong sensitivity of negative stock returns to adverse
market movements, reflected in elevated downside beta estimates. The Tobin-based specification significantly moderated
downside beta values while simultaneously increasing explanatory power. This indicates that the alternative benchmark
absorbed part of the macroeconomic and structural uncertainty that otherwise amplified downside risk estimates.

The Liquidity-Adjusted CAPM results demonstrate that, under the traditional benchmark, liquidity effects were partially
masked by inflated market risk estimates. Substituting Tobin’s Minimum Required Rate of Return led to lower market beta
coefficients and enhanced the contribution of liquidity factors to explaining return variation. This finding underscores the
interaction between the choice of benchmark rate and the visibility of structural market frictions.

The Inflation-Adjusted CAPM results provide further evidence of the superiority of the Tobin-based approach. The analysis
identified a nonlinear relationship between inflation and equity risk premiums, characterized by positive effects at lower
inflation levels and negative effects beyond a critical threshold. Models incorporating Tobin’s Minimum Required Rate of
Return achieved significantly higher explanatory power and more stable coefficients, indicating greater adaptability to
inflationary conditions.

Across all model specifications, Tobin-based versions consistently outperformed their traditional counterparts in terms of

explanatory power, coefficient stability, and diagnostic validity.
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Discussion and Conclusion

The findings of this study demonstrate that a substantial portion of the empirical shortcomings attributed to CAPM-type
models in emerging markets can be traced to the inappropriate specification of the benchmark return rather than to the
theoretical structure of the models themselves. The conventional risk-free rate, particularly in inflationary and policy-driven
financial systems, fails to capture the true opportunity cost of capital and the forward-looking expectations of investors.
Consequently, it distorts the measurement of systematic risk and weakens model performance.

By contrast, Tobin’s Minimum Required Rate of Return provides an endogenous and adaptive benchmark that better
reflects macroeconomic uncertainty, capital valuation dynamics, and investor behavior. Its application leads to more
balanced beta estimates, stronger explanatory power, and improved robustness across different asset pricing frameworks,
including those accounting for downside risk, liquidity constraints, and inflation effects.

From a broader perspective, the results highlight the importance of revisiting core assumptions in financial models when
applying them to non-idealized market environments. Rather than continuously adding new risk factors to compensate for
empirical failures, greater attention should be paid to the foundational parameters that anchor pricing relationships. In this
regard, replacing static and administratively determined benchmarks with market-consistent and expectation-based rates
represents a promising direction for both research and practice.

In conclusion, this study provides strong empirical support for the use of Tobin’s Minimum Required Rate of Return as a
viable and effective alternative to the traditional risk-free rate in capital asset pricing models. The proposed approach
enhances the realism and local relevance of asset pricing in inflationary emerging markets and offers valuable insights for

investors, portfolio managers, and policymakers seeking more accurate tools for risk assessment and capital allocation.
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