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ABSTRACT

This paper examines the application and performance of asset pricing models in the Chinese stock
market. We analyze the Capital Asset Pricing Model (CAPM), the Fama-French Three-Factor Model,
and the Carhart Four-Factor Model, assessing their effectiveness in explaining stock returns within
the context of China's unique market environment. Using data from major Chinese stock exchanges,
we employ regression analysis to evaluate the models. Our findings reveal that multifactor models,
particularly the Carhart model, provide superior explanatory power compared to CAPM, highlighting
the importance of incorporating additional risk factors. This study contributes to the understanding
of asset pricing in emerging markets and offers practical insights for investors and policymakers.
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1. INTRODUCTION

Asset pricing models are fundamental in finance, offering insights into how risk factors influence
stock returns. While these models have been extensively studied in developed markets, their
applicability in emerging markets such as China warrants specific investigation due to the market's
unique characteristics. This paper investigates the effectiveness of various asset pricing models—
CAPM, Fama-French Three-Factor Model, and Carhart Four-Factor Model—in explaining stock
returns in China. Given China's rapid economic growth, significant government intervention, and
high retail investor participation, this study aims to assess how well these models adapt to the Chinese
stock market. By analyzing empirical data from major stock exchanges, we seek to determine which
model provides the best fit for explaining returns and offer recommendations for investors and
policymakers based on our findings.

2. LITERATURE REVIEW
2.1. Capital Asset Pricing Model (CAPM)

The CAPM, developed by Sharpe [1], Lintner [2], and Mossin [3], posits a linear relationship between
an asset's expected return and its market risk. It is grounded in the assumption of market efficiency
and rational investor behavior. Despite its foundational role in finance, CAPM faces limitations in
emerging markets like China, where market inefficiencies and investor behavior diverge from the
model’s assumptions. For instance, the presence of significant government intervention and a high
proportion of retail investors can distort market dynamics, impacting CAPM's effectiveness [1].
Researchers have identified various anomalies and deviations in emerging markets, suggesting the
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need for more sophisticated models that capture these market-specific factors [2]. The traditional
assumptions of CAPM may not fully account for the complexities of the Chinese market, where
factors such as government policies and investor sentiment play a crucial role in shaping stock returns.

2.2. Fama-French Three-Factor Model

The Fama-French Three-Factor Model extends CAPM by including size (SMB: Small Minus Big)
and value (HML.: High Minus Low) factors to account for additional risk dimensions [4]. Fama and
French demonstrated that small-cap and value stocks tend to outperform large-cap and growth stocks,
respectively. This model addresses some of CAPM’s limitations by capturing the size and value
effects observed in various markets. In the Chinese stock market, characterized by a mix of state-
owned enterprises and rapidly growing private firms, the Fama-French model provides a more
nuanced view of risk and return [4]. The model’s ability to explain variations in stock returns beyond
market risk highlights its relevance in capturing the complexities of the Chinese market. Additionally,
the model can shed light on the performance differentials between state-owned and private enterprises,
which is a notable feature of the Chinese market landscape.

2.3. Carhart Four-Factor Model

The Carhart Four-Factor Model builds on the Fama-French model by incorporating a momentum
factor [5]. Carhart introduced the momentum factor to account for the tendency of stocks with recent
strong performance to continue performing well in the short term. This model integrates behavioral
finance elements, acknowledging that investor sentiment and market trends can influence stock
returns. In the Chinese market, where speculative trading and short-term trends are prevalent, the
momentum factor is particularly relevant [5]. By including momentum, the Carhart model provides
a more comprehensive framework for understanding stock price movements and investor behavior in
the Chinese context. The model also captures the impact of market sentiment and investor behavior,
which are critical in a market known for its volatility and speculative trading.

3. METHODOLOGY
3.1. Data Collection

Data for this study was collected from the Shanghai Stock Exchange (SSE) and Shenzhen Stock
Exchange (SZSE) for the period from January 2000 to December 2023. This dataset includes daily
stock prices, market indices, risk-free rates, and relevant financial ratios. The comprehensive nature
of this data allows for an in-depth analysis of asset pricing models across different market conditions
and economic cycles. By including a wide range of stocks—both large-cap and small-cap—as well
as various sectors, the dataset provides a broad perspective on market performance and risk factors,
enabling a thorough evaluation of the models’ applicability in China. The extensive time period
covered in the dataset also allows for a robust analysis of different market phases, including periods
of economic expansion and recession.

3.2. Model Specification

The models specified for this analysis include:

- CAPM: Captures the basic relationship between an asset's excess return and the market's excess
return, adjusted for the risk-free rate.

- Fama-French Three-Factor Model: Adds size and value factors to the market risk factor to account
for additional dimensions of risk.
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- Carhart Four-Factor Model: Incorporates the momentum factor to explain short-term trends in stock
prices.

These models are used to assess the explanatory power of various risk factors and their effectiveness
in capturing stock returns in the Chinese market. Each model is evaluated based on its ability to
explain the variability in stock returns and its relevance to the market dynamics observed in China.
The models are tested using a range of statistical techniques to ensure the robustness and reliability
of the results.

3.3. Regression Analysis

Regression analysis is employed to estimate the coefficients for each model and evaluate their
explanatory power. Time-series regressions are conducted for individual stocks and portfolios to
determine the models' effectiveness. The performance of the models is assessed using the R-squared
statistic and adjusted R-squared, which measure the proportion of variance in stock returns explained
by the models. This approach provides a quantitative assessment of model performance and highlights
areas where each model may fall short. Additionally, statistical tests are conducted to check for the
presence of multicollinearity and heteroscedasticity, which can impact the accuracy of the regression
results.

4. EMPIRICAL RESULTS
4.1. Descriptive Statistics

Summary statistics for the dataset include mean returns, standard deviations, and correlations among
variables. These statistics offer insights into the data’s characteristics, such as inherent volatility and
distinct patterns in the Chinese stock market. For example, high standard deviations of stock returns
indicate significant risk and potential for substantial gains or losses. The correlation matrix reveals
relationships between different factors, highlighting interconnected market dynamics and the
influence of various risk factors. Understanding these statistical properties is crucial for interpreting
the results of the asset pricing models and for making informed investment decisions. Moreover,
analyzing the distribution of returns across different sectors can provide additional insights into
sector-specific risk factors and performance trends.

4.2. CAPM Results

The CAPM results indicate that while the model explains a portion of stock returns, its assumptions
of market efficiency and linearity are not fully supported in the Chinese context. The model’s average
values show varying sensitivity to market movements across different sectors. The relatively low R-
squared values suggest that CAPM alone is insufficient for explaining the full range of stock return
variations in China [1]. This underscores the need for more complex models that account for market
imperfections and investor behaviors specific to the Chinese market. The limitations of CAPM in this
context highlight the importance of considering additional risk factors to achieve a more accurate
understanding of stock returns.

4.3. Fama-French Three-Factor Model Results

The Fama-French model demonstrates improved explanatory power compared to CAPM, particularly
in capturing the size and value effects observed in the Chinese market. The SMB and HML factors
are statistically significant, indicating their relevance in explaining stock returns [4]. The higher R-
squared values compared to CAPM reflect the model’s better fit and ability to capture additional
dimensions of risk. The significance of the SMB and HML factors highlights the importance of
considering firm size and value characteristics in investment decisions. Additionally, the model’s
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performance varies across different market segments, suggesting that sector-specific factors may play
a role in explaining stock return variations.

4.4. Carhart Four-Factor Model Results

The Carhart model further enhances explanatory power by incorporating the momentum factor. Our
findings reveal that momentum is a significant factor in the Chinese stock market, where investor
behavior often leads to pronounced short-term trends [5]. The inclusion of the momentum factor
significantly increases R-squared values, indicating its importance in explaining stock returns. This
suggests that momentum strategies can be effective in the Chinese market, where short-term trends
and speculative behavior are prevalent. The results also imply that investor sentiment plays a crucial
role in driving stock prices, reinforcing the relevance of behavioral finance elements in asset pricing.
The model’s ability to capture momentum effects underscores its usefulness in devising trading
strategies that exploit short-term price movements.

4.5. Comparative Analysis

Comparing the three models shows that while CAPM provides a basic understanding of risk and
return, the Fama-French and Carhart models offer more nuanced insights. The Carhart model’s
superior performance underscores the importance of including behavioral factors in asset pricing
models. The comparative analysis highlights the need for multifactor models to capture the
complexities of emerging markets like China. Additionally, the varying performance of the models
across different sectors suggests that sector-specific factors may influence stock returns, emphasizing
the importance of tailoring investment strategies to specific market segments.

5. DISCUSSION
5.1. Model Comparison

The Carhart Four-Factor Model provides the best fit among the models analyzed, followed by the
Fama-French Three-Factor Model and CAPM. This aligns with findings in other markets, though the
factor loadings and significance levels differ due to China’s unique market conditions. The superior
performance of the Carhart model indicates that incorporating multiple risk factors, including
behavioral aspects, is essential for accurate asset pricing in China. The varying performance of the
models across different sectors also suggests that sector-specific factors may influence stock returns.
For example, sectors with high growth potential might exhibit different risk-return profiles compared
to more stable sectors. Understanding these sector-specific dynamics can help investors tailor their
strategies to specific market segments.

5.2. Implications for Investors

For investors in China, these findings emphasize the importance of considering multiple factors
beyond market risk. Incorporating size, value, and momentum factors can enhance portfolio
performance and risk management. Understanding local market dynamics and integrating these
factors into investment strategies can lead to better risk-adjusted returns. Investors should also be
mindful of potential regulatory changes and government interventions that can impact market
performance and the effectiveness of asset pricing models. Additionally, staying informed about
macroeconomic conditions, such as changes in interest rates and inflation, is crucial for adapting
investment strategies to evolving market conditions. By leveraging these insights, investors can make
more informed decisions and potentially achieve superior investment outcomes.
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5.3. Limitations and Future Research

This study has limitations, such as reliance on historical data and potential survivorship bias. Future
research could explore the impact of policy changes, technological advancements, and international
trade on asset pricing models in China. Additionally, investigating the role of other factors, such as
corporate governance and environmental, social, and governance (ESG) criteria, could provide deeper
insights into stock return drivers. Further research could also analyze the performance of asset pricing
models in different market phases, such as bull and bear markets, to understand their robustness under
varying conditions. Expanding the scope to include other emerging markets could also offer
comparative insights and enhance the generalizability of the findings. These areas of research can
contribute to a more comprehensive understanding of asset pricing dynamics in diverse market
contexts.

5.4. Policy Implications

The findings of this study have important implications for policymakers. Understanding the
effectiveness of different asset pricing models can inform regulatory frameworks and policies aimed
at improving market efficiency and investor protection. For instance, policies that promote
transparency and reduce information asymmetry can enhance the accuracy of asset pricing models.
Additionally, regulators should consider the impact of government interventions on market dynamics
and asset pricing. Developing a deeper understanding of how various risk factors influence stock
returns can also help policymakers design measures to stabilize the market and mitigate risks. By
aligning regulatory policies with empirical findings, policymakers can foster a more resilient and
efficient market environment.

5.5. Practical Applications

The insights gained from this study can be applied to enhance investment strategies and portfolio
management practices. Asset managers can use the findings to develop more robust risk assessment
frameworks and optimize asset allocation decisions. For instance, incorporating factors such as size,
value, and momentum into investment models can improve the accuracy of return forecasts and risk
management strategies. Furthermore, understanding the unique characteristics of the Chinese stock
market can help investors identify opportunities and avoid pitfalls, ultimately leading to better
investment outcomes. Additionally, investment firms can leverage these insights to tailor their
products and services to the specific needs and preferences of Chinese investors, enhancing their
market competitiveness. Practical applications also include refining trading strategies to capitalize on
short-term momentum trends and adjusting portfolio allocations based on sector-specific risk factors.

5.6. Educational Value

This study also has significant educational value, providing a comprehensive analysis of asset pricing
models in the context of the Chinese stock market. The findings can be used to inform academic
curricula and professional training programs, equipping future finance professionals with the
knowledge and skills needed to navigate the complexities of emerging markets. By understanding the
strengths and limitations of various asset pricing models, students and practitioners can develop a
more nuanced view of market dynamics and enhance their analytical capabilities. This knowledge
can also be valuable for policymakers and regulators, contributing to more informed decision-making
and the development of effective market regulations. Educational institutions can incorporate these
insights into their finance programs to better prepare students for careers in global financial markets.
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6. CONCLUSION

This study evaluates the applicability of CAPM, Fama-French Three-Factor Model, and Carhart Four-
Factor Model in the Chinese stock market. The results show that while CAPM has limited explanatory
power, the Fama-French and Carhart models offer better performance by incorporating additional
risk factors. The Carhart model, in particular, stands out for its ability to capture momentum effects
prevalent in the Chinese market. These findings suggest that multifactor models are more suitable for
emerging markets like China, where traditional models may fall short. Investors and policymakers
should consider these insights when making decisions to enhance portfolio performance and market
efficiency. Future research should continue to explore the evolving dynamics of the Chinese stock
market and the applicability of asset pricing models in different contexts. Understanding these
dynamics can lead to more effective investment strategies and improved market outcomes.
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