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Abstract: Based on the obtained data of 80 stocks in Shanghai A-shares from August 5, 2016 to August 4, 2019, this paper
empirically tests the applicability of the capital asset pricing model (CAPM) in China's capital market. Through regression
analysis and time series analysis, the association between systematic risk (beta coefficient) and stock returns, as well as the
impact of non-systematic risk on stock returns, are studied. The results show that from August 5, 2016 to August 4, 2019, the
beta coefficient is significantly positively related to the excess return of stocks, but non-systematic risk has no significant impact
on stock returns, which is consistent with the core assumptions of CAPM. Nevertheless, the explanatory power of CAPM is
weakened during periods of high market volatility, reflecting the uniqueness of China's capital market.
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1. Introduction

Since the Capital Asset Pricing Model (CAPM) was put
forward by Sharpe and Lintner in the 1960s, it has been the
core theory in modern finance for studying the relationship
between securities market pricing and risk. CAPM links the
expected return of an asset with its systematic risk (i.e., beta
coefficient) through a simple linear relationship formula. In
theory, it indicates the higher the beta value, the greater the
systematic risk of the asset, and investors need to obtain a
higher risk premium as a return [1].

Nevertheless, the applicability of the CAPM model in
emerging markets like China has always been controversial.
Since its establishment in the early 1990s, China's capital
market has been rapidly developed, but compared with
mature Western capital markets, it still has many
imperfections, such as an investor structure dominated by
retail investors, strong speculation, and the market is
significantly impacted by policies. These characteristics make
the applicability of CAPM in the Chinese market worthy of
further study and discussion [2].

Based on the data of Shanghai A-shares from 2016 to 2019,
this paper uses regression analysis and time series models to
conduct a detailed empirical test on the applicability of
CAPM in China's capital market. By verifying the correlation
between systematic risk and stock returns, we aim to reveal
whether the CAPM model is effective in the Chinese market
and how the model performs under different market
conditions.

2. Capital Asset Pricing Model CAPM

Internationally, the theoretical basis of CAPM has been
extensively studied and applied. Early studies generally
believed that CAPM could better explain the relationship
between stock returns and risks. For example, Black, Jensen,
and Scholes (1972) verified the effectiveness of CAPM
through empirical analysis of data from the US securities
market [3]. Nevertheless, with the constant development of
the capital market, the three-factor model (including market
risk, scale factor, and book-to-market ratio factor) proposed
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by Fama and French (1993) challenged the explanatory power
of CAPM, pointing out that a single beta coefficient cannot
fully explain the stock return [4].

In China, with the opening and rapid development of the
capital market, the CAPM model has also become a focus of
research by scholars. Zhu Shunquan (2010) conducted an
empirical test on Shanghai A-shares from 2003 to 2006 and
found that the stock portfolio returns of the Shanghai capital
market were positively correlated with their systematic risk,
while the effect of non-systematic risk on stock returns was
not of significance [5]. However, some scholars have found
that the applicability of CAPM in the Chinese market is
limited. For example, Ma Chunguang and Qiu Yun (2008)
showed that the beta coefficient exerts a weak effect in
explaining the returns of the Chinese market, and when the
market fluctuates greatly, the explanatory power of CAPM
drops significantly [6].

In general, the results of domestic and foreign research
show that CAPM is more applicable in mature markets, while
its performance in emerging markets (especially the Chinese
market) is still controversial. Since 1990, some domestic
scholars have also conducted a lot of research on CAPM [7-
14]. According to the findings of previous studies, before
2001, CAPM was not applicable to China's securities market;
in 2009, CAPM gradually showed its applicability in the
Chinese market [5]. Now that many years have passed, the
Chinese market has developed rapidly and changed
dramatically, and the re-examination of CAPM in the Chinese
market has become of great significance. The applicability of
the CAPM model may change in different market conditions.
Therefore, it is necessary to combine the latest market data to
conduct further new tests and analyses on the performance of
CAPM in the Chinese capital market.

3. Research Methods

3.1. Data Source and Processing

The research data of the present study comes from the
trading data of Shanghai A-shares from August 5, 2016 to
August 4, 2019, mainly including the weekly closing price of
individual stocks, the Shanghai A-share index, and the one-



year time deposit rate as a proxy for the risk-free interest rate.
All data come from public financial databases, such as Wind.
To guarantee the integrity and reliability of the data, we
eliminated stocks with insufficient sample points and finally
selected 80 Shanghai A-shares as the analysis samples.

In terms of data processing, with the purpose of eliminating
the impact of factors including stock dividends, ex-rights, and
ex-dividends on stock prices, this article has adjusted the
weekly closing prices of all stocks. The weekly return rate of
stocks is calculated according to the following formula:
__ Pt—Pt-1
T opt-1

Rt 6]

Where Pt indicates the stock closing price in week t, and
Pt — 1 denotes the stock closing price in week t-1. The
excess return of a stock is expressed as the weekly return
minus the risk-free rate:

REECES = Rye = Ry 2)

Among them, Ry is the risk-free interest rate. The one-
year time deposit rate selected in this article remained roughly
at 1.5% during the research period.

The market portfolio uses the Shanghai A-share index,
which is composed of all listed A-shares and is calculated
using the weighted average method, which can better reflect
the overall performance of the market. Therefore, the weekly
return of the market portfolio is also calculated based on the
weekly closing price of the Shanghai A-share index after
adjustment.

3.2. Model Setting
The standard form of CAPM is as follows [15, 16]:

E(R;) = R + Bi(E(Rm) — Rf)

In this model:

- E(R;) is the expected return of stock i;

- Ryis the risk-free rate;

- B; is the beta coefficient of stock i, indicating the
systematic risk of the stock;

- E(R,,) refers to the expected rate of return of the market
portfolio;

- E(Rm) — Ryis the market risk premium, which represents

3)

the excess of the market portfolio return over the risk-free rate.

To test the applicability of CAPM in China's capital market,
this paper adopts time series regression model and cross-
sectional regression analysis. The specific method includes
two steps: first, the beta value of each stock can be estimated
through the time series regression model, and its linear
relationship with stock returns is tested; second, the
correlation between the beta value and the excess return of the
stock portfolio is analyzed through the cross-sectional
regression model to verify whether the assumptions of CAPM
are valid under different market conditions.

3.3. Time Series Regression Model

To verify the relationship between systematic risk and
stock returns, this paper uses the following time series CAPM
regression model:

REFSS = a + BiRESES + &, )

In this model:
- R{F°®5% is the excess return of stock i in week t;

- R;YE®S is the excess return of the market portfolio;
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- f; is the beta coefficient of a stock, indicating the
intensity of systematic risk;

- & is the random error term, which represents the non-
systematic risk.

To further test the impact of non-systematic risk on stock
returns, this paper introduces the residual standard deviation
S;as a proxy variable for non-systematic risk and expands the
regression model:

Rifcess =a+ BL.R%"EESS + S + & (%)

Where vy refers to the coefficient of non-systematic risk. If
v is not of significance, it means that non-systematic risk has
little impact on stock returns, which supports the
establishment of the CAPM model hypothesis.

4. Empirical Analysis

This study applies the weekly return data of 80 A-share
stocks in the Shanghai Stock Exchange from August 5, 2016
to August 4, 2019, combined with the weekly return of the
Shanghai Stock Exchange A-share index and the one-year
time deposit rate as a proxy for the risk-free interest rate, to
conduct an empirical test on the capital asset pricing model
(CAPM). The empirical analysis has the following two parts:
one is the test of the correlation between the beta coefficient
and stock returns, and the other is the test of the impact of
non-systematic risk. Through these analyses, we can evaluate
the applicability of the CAPM model in China's capital
market.

4.1. Testing the Correlation Between Beta
Coefficient Estimation and Stock Returns

The core assumption of CAPM is that the expected return
of a stock is in proportion to its systematic risk (beta
coefficient). It indicates the higher the beta coefficient, the
higher the expected excess return of the stock. Therefore, this
study first estimates the beta coefficient of each stock and
then examines the relationship between the beta value and the
stock's excess return.

4.1.1. Data processing and calculation

We use the weekly stock prices and the adjusted prices of
the market index (Shanghai A-share index) to calculate the
weekly returns of stocks and the market. The calculation
formula is presented as follows:

Ry = Pit—Pit— (6)

Pit—1

Among them, R;, is the rate of return of stock i in week t,
is P; the closing price of P;,_; the stock in that week, and
refers to the closing price of the previous week. The weekly
rate of return of the market Ry, ,is calculated using the same
formula.

Then, the excess return of a stock is defined as:

RS = Ry, — Ry ©

Where Ry is the risk-free rate. This article uses the one-
year time deposit rate of 1.5 % as a proxy for the risk- free
rate and converts it into a weekly interest rate:

1.5%

Re = 52

= 0.0288% (8)

4.1.2. Beta coefficient estimation
To estimate the beta of each stock, the following CAPM
regression model is used:



excess __ excess
R} = a+ PRy + & 9
excess

Among them, R;7¢*° is the excess return of the market,
Biis the beta coefficient of stock i, a represents the constant
term, and &,is the residual. The estimation results of the beta
coefficient show that the beta values of different stocks vary
greatly, reflecting the different sensitivities of different stocks
to market fluctuations.

Table 1 shows the regression results for some stocks,
including the estimated beta values and the goodness of fit of
the regression model R?.

Table 1. The regression results for some stocks

Stock Code | Beta coefficient a R?
600000 1.02 0.0012 0.65
600004 0.85 0.0009 0.58
600009 1.10 0.0016 0.70
600016 0.75 0.0005 0.52
600028 1.20 0.0021 0.75
600030 0.95 0.0010 0.62

Based on Table 1, the beta coefficient is associated with the
market volatility of stocks. The excess returns of high-beta
stocks such as 600028 (beta coefficient 1.20) are highly
correlated with market volatility, while low-beta stocks such
as 600016 (beta coefficient 0.75) are relatively stable. In
addition, R? the values of all stocks are above 0.50,
suggesting that the model has a strong explanatory power for
stock returns.

4.1.3. Stock portfolio analysis

To further verify the relationship between beta and stock
returns, we divide stocks into three groups in accordance with
their beta values: low beta group (f < 0.7), medium beta
group (0.7 < < 1.0), and high beta group (f > 1.0). Then
we calculate the average beta value and average excess return
of each group of stocks, and perform regression analysis in
order to test the linear relationship between beta and returns.
The results are as table 2 follows:

Table 2. The average beta value and average excess return of each
group of stocks

Group Average Beta Average excess
return (%)
Low Beta Group 0.55 0.02
Medium Beta Group 0.85 0.08
High Beta Group 1.15 0.15

The regression results show that beta value and the excess
return of stocks are significantly positively correlated. The
average excess return of stocks in the high beta group is
0.15%, much higher than the 0.02% of the low beta group.
This result supports the basic assumption of CAPM: stocks
with higher systematic risks (i.e., stocks with higher beta
values) should obtain higher excess returns.

4.1.4. Regression results of the association between beta
and returns
To further quantify the relationship between beta and stock
returns, we performed regression analysis on the three groups
of stocks. The results are as table 3 follows:
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Table 3. The regression analysis on the three groups of stocks

Group Regression t statistic R?
coefficient
Low Beta Group 0.55 2.15 0.45
Medium Beta Group 0.85 3.50 0.58
High Beta Group 1.15 4.75 0.72

From the regression results, we can see that the regression
coefficient and t-statistic of the high beta group are both
significant, indicating that the linear relationship between
beta value and stock excess return is strong, supporting the
assumption of CAPM. R?The value of the high beta group is
0.72, suggesting that the model can account for most of the
fluctuations in stock returns.

4.2. Unsystematic Risk Test

Unsystematic risk refers to risk factors that only affect
individual stocks or a small number of stocks. Unlike market
systematic risk, it cannot be eliminated through holding a
diversified portfolio. According to the assumptions of CAPM,
investors should not receive additional risk premiums for
taking unsystematic risk, so the effect of unsystematic risk on
stock returns should be small. In order to test this hypothesis,
this paper introduces the residual standard deviation S;as a
proxy variable for unsystematic risk and analyzes its impact
on stock returns.

4.2.1. Data processing and variable setting

First, this paper uses a linear regression model between
each stock and the market portfolio to estimate the correlation
between the stock's excess return and the market's excess
return (9):

Among them, & represents the random error term in the
regression, which is usually considered to include the
unsystematic risk of the stock. In order to further quantify the
unsystematic risk, we use the standard deviation of the
regression residual of each stock S;as a proxy variable for
unsystematic risk, that is:

1yt 2
Tat=180¢

Si = (10)
Among them, T refers to the total number of weeks in the
observation period, which is 156 weeks of data in this article
(August 2016 to August 2019).
Then, we introduce the residual standard deviation S;into
the extended regression model to test its impact on stock
returns. The extended regression model is as follows:

REFCesS = q + BRESEES +yS; + & (11)

Among them, y is the regression coefficient of non-
systematic risk. If y is not significant or close to zero, it
indicates that non-systematic risk has no significant impact on
stock returns, which is consistent with the assumption of
CAPM.

4.2.2. Empirical regression results

In the empirical analysis of this paper, we conduct
regression analysis on 80 Shanghai A-share stocks and
calculate the beta coefficient and residual standard deviation
of each stock. Then, based on the extended regression model,
we estimate the y coefficient and test whether non-systematic
risk significantly affects stock returns.

The following table 4 presents the regression results of
some stocks, including the beta coefficient, residual standard
deviation S;, y coefficient and its significance test results:



Table 4. The regression results of some stocks
Stock Code Beta coefficient; = Residual standard deviationS; = Gamma coefficient | t statistic for gamma = Significance level

600000 1.02 0.015 0.0012 1.35 Not significant
600004 0.85 0.012 -0.0003 -0.87 Not significant
600009 1.10 0.018 0.0007 0.98 Not significant
600016 0.75 0.013 -0.0005 -0.92 Not significant
600028 1.20 0.016 0.0008 1.02 Not significant
600030 0.95 0.014 0.0004 0.75 Not significant
vy coefficients of most stocks are not significant, and the t August 4, 2019 (large market volatility). In these two periods,
statistics do not reach the significance level (the commonly we calculate the beta value and residual standard deviation of
used significance level is 5%). This shows that non- each stock and conduct regression analysis. The results show
systematic risk (i.e., residual standard deviation S;) has no that in both periods, the y coefficient is still not of significance,
significant impact on the excess return of stocks. This result indicating that the effect of non-systematic risk on stock
supports the assumption of the CAPM model, that is, non- returns is still weak in different market environments.
systematic risk will not affect investors' expected returns, and (2) Stock portfolio analysis: We divide stocks into high beta
investors are rewarded only for taking systematic risks. group ( f > 1.0), medium beta group ( 0.7 < f < 1.0) and
4.2.3. Model robustness test low beta group ( f < 0.7) according to their beta values.
In order to further verify the robustness of the results, we Then, we conduct regression analysis on each stock portfolio
conducted the following two analyses on the sample: The results show that the gamma coefficients in all portfolios
(1) Time segment analysis: We divide the research period are not significant, which further verifies that non-systematic
into two time periods, from August 5, 2016 to February 2, risk has little impact on stock returns. .
2018 (relatively stable market) and from February 3, 2018 to The following table 5 shows the regression results for
different beta groups:

Table 5. The regression results for different beta groups

Group B;average value Gamma coefficient t statistic for gamma Significance level
High Beta Group 1.20 0.0009 1.15 Not significant
Medium Beta Group 0.85 0.0003 0.80 Not significant
Low Beta Group 0.55 -0.0002 -0.60 Not significant
L. . . . dominated by retail investors, may be one of the reasons wh
4.3. Periodic Analysis and Discussion the CAPM model has limited agplicability in the Chinese
In order to examine the performance of CAPM under market. In addition, irrational market behavior and
different market conditions, this paper further analyzes the speculative activities may also affect the effectiveness of
changes in beta values in different time periods. The study CAPM. Therefore, although CAPM has a certain applicability
period was divided into two main periods: the market stability in the Chinese market, its limitations cannot be ignored.
period from August 2016 to February 2018, and the market Future research can consider introducing more factor
volatility period from February 2018 to August 2019. The models (including the Fama-French three-factor model or the
results show that during the market stability period, the Carhart four-factor model) to more comprehensively account
CAPM model has a stronger explanatory power, and the for stock returns in the Chinese market. At the same time,
linear relationship between beta value and stock returns is further in-depth research should be conducted on the
more significant. In periods of greater market volatility, the performance differences of the CAPM model under different
beta value of stocks fluctuates significantly, and the fit of the market conditions to reveal more applicable scenarios and

CAPM model decreases, which indicates that market limiting factors of CAPM in emerging markets.

volatility exerts a significant effect on the applicability of
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