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The Cross-Section and Cyclical Analysis
of Expected Stock Returns:

Evidence from China’s A-Share Market

Haizhen YANG1, Chao MI2, Qi YIN3, Chuzhao WANG4, Xueyang JI5

Abstract

This paper investigates the factors which capture the cross-sectional variation
in average monthly stock returns on Chinese main board A-share stock market
from 1999 to 2014. Using univariate sorting test, univariate and multivariate
cross-sectional regressions, we fail to find any relationship between beta and
stock returns. However, we find that there are positive liquidity and size effects in
China’s A-share market, and liquidity in our test has the strongest power to explain
the stock returns which very few researchers have ever found. Additionally, we
find no relationship between stock returns and E/P, C/P and D/P. Finally, sig-
nificant factors vary across China’s stock market cycles, bear market and bull
market, but it still stands in the cyclical tests that liquidity is the most explanatory
factor of stock returns.
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liquidity, book-to-market equity.
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Introduction

The fundamental research on factors which capture the cross-sectional variation
in average stock monthly returns can be traced back to Sharpe (1964) and Lintner
(1965) who initially developed the Capital Asset Price Model (CAPM). CAPM
implies that there is a solely linear relationship between expected return of an
asset and its systematic risk measured by beta, because portfolio selection can
diversify the asset’s unsystematic risk. Black et al. (1972) confirm the validity of
CAPM by testing the monthly cross-sectional stock returns of US stock market
from 1926 to 1966. They show that there is a positive linear relationship between
beta and stock returns. The same conclusions are found by testing the US stock
market in other studies (Fama and MacBeth, 1973; Ang and Chen, 2007). How-
ever, a lot of arguments about the validity of CAPM have been proposed, of which
the two below are prominent. The first one is challenged by Roll (1977) who
doubts the market portfolio’s mean-variance-efficient hypothesis in CAPM. The
second one is proposed by Pettengill et al. (1995) who point out that the invalidity
of the CAPM lies in its assumption that the return premiums of both the market
portfolio and asset are based on expectation rather than realization, suggesting
that the market portfolio return impossibly always exceeds the risk-free rate as it
is measured by reality. Some other studies also prove the weak role of beta in
explaining the asset’s return. For example, the arbitrage pricing theory (APT)
initially developed by Ross (1973, 1976) who contends that there exists unknown
numbers of unspecified factors affecting the asset’s return, rather than the beta
exclusively. Using the approach of Fama and MacBeth (1973), Fama and French
(1992) also fail to find either descriptively or statistically significant relationship
between beta and asset return when testing the US stock market from 1963 to
1990. However, they prove a strong validity of size and book-to-market equity in
explaining the cross-sectional variation in average returns.

In addition to the beta, two other main factors have been widely used to
explain the stock return: market equity (ME) and book-to-market equity (BE/
ME). Among plenty of literatures on factors, a three factors model proposed by
Fama and French (1993) is well-known. It shows that firm size (ME), book-to-
market equity (BE/ME) together with system risk measured by beta can explain
the stock return sufficiently and accurately. Lewellen (2014) combines many firm
characteristics to predict the cross-sectional return derived from Fama-MacBeth
regressions. In the sample of ‘All stocks’ and ‘All-but-tiny stocks’, the slopes on
BE/ME is significantly positive and the slopes on size is significantly negative.
The predictive ability of size and BE/ME is somewhat weaker among ‘Large
stocks’.

For the firm size, Banz (1981) firstly tests the New York Stock Exchange from
1926 to 1975 and concludes that small firms earn 0.4% averagely more than large
firms. The small firm effect is supported by Levis (1985), Ho et al. (2000) and
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Hodoshima et al. (2000) who study on UK, Hong Kong, and Japanese stock
markets respectively. Furthermore, Stoll and Whaley (1983) and Keirn (1983)
point out that the small firm effect can be ascribed to transaction cost and the
January effect respectively. On the contrary, there are also some evidences against
the small firm effect. For example, Roll (1981) finds that there exists a positive
relationship between firm size and trading frequency searching on the US stock
market, thus the small firm effect is due to less-frequent trading. Chan and Chen
(1988) emphasize that the small firms earn more as a result of the imprecise
measurement of beta.

The cornerstone study on book-to-market equity (BE/ME) can be traced back
to Stattman (1980) who shows a positive relationship between expected stock
returns and BE/ME in the US stock market. Chan et al. (1991) find that high BE/
ME stocks earn 1.1% more than low BE/ME stocks in the Japanese stock market
and the January effect does not exist. Fama and French (1992) also find the strong
power of BE/ME to explain the stock returns in US stock market, which can
absorb the role of E/P, leverage and some of the firm size. Some studies also
explain the BE/ME effect. Chan and Chen (1991) firstly demonstrate that firms
with poor prospect have low price and high BE/ME, meanwhile, those with poor
prospect have higher expected returns than those with strong prospect. Fama and
French (1995) also give the fundamental economic explanations for the BE/ME
effect. However, there are still some disagreements on the BE/ME effect. Daniel
and Titman (1997) state that BE/ME is not the risk factor of the firm in generating
the stock returns, but the firm’s risk characteristics. Lakonishok et al. (1994)
contribute the BE/ME effect to the market overreaction to the firm’s prospects.

With respect to liquidity, the most influential work owes to Amihud and
Mendelson (1986) who test the relationship between stock returns and liquidity
measured by quoted bid-ask spread during the period of 1961-1980. They find
that less liquidity assets require more expected returns compared with more
liquidity assets as a result of its higher transaction cost. Brennan and Subra-
hmanyam (1996) use an innovative method which separates the transaction cost
into variable and fixed components. They find stock returns concave related with
the former one but unrelated with the latter one. In addition to the measurement of
quoted bid-ask spread, Datar et al. (1998) come to the same conclusion with
Amihud and Mendelson (1986), however, they measure the liquidity by turnover
rates (the number of shares traded divided by the number of shares outstanding in
that stock).

In addition to the factors mentioned above, other variables examined in pre-
vious studies include earning-to-price ratio (E/P), dividend-to-price ratio (D/P),
and cash flow-to-price ratio (C/P). For example, Basu (1977, 1983) finds a
negative relationship between stock returns and E/P using data on US stock
market. Rozeff (1984) and Perepeckzo (2014) provide empirical support for using
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D/P to explain the expected stock returns. Lakonishok et al. (1994) find C/P is
capable of explaining the stock returns in the Japanese market.

Among the related literatures on Chinese stock market, Drew et al. (2003)
firstly find the negative relationship between stock return and firm size. However,
different from most previous results, the coefficient of the BE/ME is significantly
negative. They ascribe it to a number of non-trading shares held by the government
and being inefficiently valued. Furthermore, they fail to find any relationship
between beta and stock returns. Wang and Xu (2004) and Wong et al. (2006)
confirm Drew’s et al. (2003) conclusion about firm size, but state that BE/ME fail
to have any power to explain the stock returns when investigating the Shanghai
stock market. Chang et al. (2007) and Wang and Di Iorio (2007) come to the same
conclusion that ME is negatively related with stock returns, however, BE/ME is
positively related with stock returns. Additionally, Wang and Di Iorio (2007)
confirm the invalidity of beta, E/P and D/P in explaining the stock returns. For the
liquidity, Wang and Chin (2004) find that low-liquidity stocks outperform high-
liquidity stocks when investigating the Chinese stock market.

The deficiencies in the previous researches on Chinese stock market include:
none of them includes all of the potential explanatory factors in their tests; most
of them investigate the periods before 2005 when the standards and regulatory
framework of Chinese stock market was not mature; most of them include re-
dundant variables when using the multivariate regression, which may induce the
problem of multicollinearity; most of them take all the sample as a whole instead
of distinguishing bear markets from bull markets or distinguishing different stock
market cycles, which may also hide important messages as stock returns may
response differently to the same shock during different times.

This paper investigates the relationship between stock returns and beta, li-
quidity, ME, BE/ME, E/P, C/P, D/P respectively on Shanghai and Shenzhen main
board A-share stock markets from 1999 to 2014. Using Fama and French (1992)
method, we overcome the deficiencies mentioned above and find a new pair of
factors which can significantly explain the stock returns: liquidity (turnover rate)
and ME. Furthermore, in the cyclical analysis of stock return, we find that liquidity
is positively significant through all cycles. We also divide China’s stock market
into bull markets and bear markets, and find that liquidity and ln(ME) are still
significant factors of stock returns in both markets. However, the effect of liquidity
and ln(ME) on stock returns is almost two times larger in bull markets than in bear
markets. Additionally, E/P is an important factor explaining the stock returns’
going down in bear markets. Our findings imply that investors should pay closer
attention to stock’s turnover, firm size during bull markets than bear markets, and
E/P during bear markets than bull markets.

The remainder of this paper is organized as follows: 1) Data and the metho-
dology used in this paper are described. 2) Empirical analysis and results are
reported, including the results of univariate sorting analysis, univariate and
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multivariate cross-sectional regressions of the full sample and subsamples. 3)
Summary and conclusions are provided.

Data and methodology

Data

Our test covers the period from January 1999 to December 2014. The sample
starts from 1999 because China’s A-share stock market was still at initial stage in
the early 1990s6. The explained factor is monthly stock returns. The explanatory
factors include beta, market equity (ME), book-to-market equity (BE/ME), li-
quidity, earning-to-price ratio (E/P), dividend-to-price ratio (D/P), and cash flow-
to-price ratio (C/P). To be specific:

1. Monthly stock return is defined as:                                        ;

2. Beta of an individual stock is estimated by regressing individual stock
returns against Shanghai Composite index, covering the past two years;

3. Market equity is defined as the natural logarithm of the market value of
equity;

4. Book-to-market equity is calculated by the firm’s book equity (stockholder’s
equity) during the past fiscal year divided by its market equity mentioned above;
BE/ME is transformed into natural logarithm;

5. Liquidity is defined as the monthly turnover ratio (TR) calculated as the
number of shares traded in a month divided by the number of shares outstanding;

6. Earning-to-price ratio is the annual earning of the firm during the past fiscal
year divided by its monthly stock price;

7. Dividend-to-price ratio is the annual dividend of the firm during the past
fiscal year divided by its monthly stock price;

8. Cash flow-to-price ratio is the annual cash flow of the firm during the past
fiscal year divided by its monthly stock price.

To form the explained and explanatory factors above, monthly closing price,
annual volume of total shares, annual book equity (stockholder’s equity), annual
earning, annual dividend, annual cash flow, and liquidity measured by monthly
turnover rate of all the main board A-shares listed on the Shanghai Stock Exchange
and the Shenzhen Stock Exchange are obtained from the database of Wind In-
formation Co., Ltd (Wind Info).

6 Shanghai Stock Exchange and Shenzhen Stock Exchange were founded in 1990. In the first few
years, stocks issued in these two exchange were available to a certain shareholders, mainly
domestic investors.
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Among all of the stocks available, the special treated ones named with “*ST”,
“S*ST”, “S”, “ST” and “SST” are eliminated because there are some problems
with their financial condition. Furthermore, the stocks with negative BE/ME are
also excluded. Finally, consistent with Fama and French (1992), we exclude the
financial firms in the samples because of their high leverage ratio. In order to
carry on cyclical analysis of stock returns in China’s stock market, we need to
select indicators to reflect the degree of prosperity of stock market which is
usually represented by broad index (Pagan & Sossounov, 2003). Shanghai Com-
posite Index and Shenzhen Composite Index are two important indexes in China’s
stock market. Their behavior to a large degree reflects the up and downs of stocks’
market prices in China. As these two indexes are strongly correlated with each
other and Shanghai Composite Index has longer periods of data7, we only choose
Shanghai Composite Index as the indicator for cyclical analysis.

Methodology

There are three methodologies to be used in our test. One is univariate sorting
test, one is univariate and multivariate cross-sectional regressions, and the other
is BB (Bry and Boschan) algorithm.

For the univariate sorting methodology, we firstly test the relationship between
single factor and stock returns in order to find the significant factor(s). Further-
more, we test the interaction between or among the significant factors. Finally, we
find the most significant factor(s) affecting the stock returns. To be specific, at the
beginning of each year, all of the stocks which meet our requirement above are
classified into ten portfolios from low to high according to their beta, market
equity, book-to-market equity, liquidity, positive E/P, C/P and D/P respectively.
To be noted, the stocks are classified based on deciles of the factor’s value. To test
the influence of negative E/P, C/P and zero D/P on the stocks returns inde-
pendently, three additional portfolios are formed, which contain the stocks with
negative E/P, C/P and zero D/P respectively. Therefore, there are eleven portfolios
for the E/P, C/P and D/P respectively. At the beginning of each year, all stocks are
reclassified into new portfolios including new stocks which meet our requirement.
All of the new portfolios will be held for the next year. For each year, we average
all the stocks’ monthly returns, and calculate the equal-weighted mean of the
average monthly returns of all the stocks in every portfolio. The same method is
also applied to the explanatory factors. Finally, we find the relationship between
stock returns and all the explanatory factors respectively.

In addition to univariate sorting method, we also apply univariate and multi-
variate cross-sectional regressions to test the relationship between stock returns

7 Wang and Di Iorio (2007) find that the two indices are highly correlated (0.86) during the sample
period, and according to the first order autocorrelation test, only 43 of 1145 individual stocks
in the original sample have statistical significance at the 5% level.
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and the above factors statistically. To be specific, the stock returns are firstly
regressed on each factor in cross-section, and then the monthly coefficients and t-
statistics are averaged. Besides, to test the relationship between negative E/P, C/
P, zero D/P and the stocks returns independently, three dummy variables for
negative E/P, C/P, and zero D/P are constructed. The average monthly t-statistic
can distinguish the significant explanatory factors. None of the previous researcher
has ever explained the rational of using average of the monthly coefficient and t-
statistic. The key point is that the monthly coefficient and t-statistic are positive or
negative alternatively at different times. The positive (negative) t-statistic stands
for positive (negative) relationship between stock returns and factors. If the
average of the monthly t-statistic exceeds the value of statistical significance at
the 10 percent level, it means that the factor can significantly explain the stock
returns, meanwhile, it also means that the number of stocks with positive (ne-
gative) coefficient is extremely larger than that with opposite coefficient and the
relationship between stock returns and factor is mainly positive (negative). Similar
with the univariate sorting method, the stock returns is regressed on the factors
significant in the univariate regression, which can help us find the intrinsic
influence of each factor on the stock returns when controlling the other factors.
Different from Fama and French (1992), not all of the factors are included in the
same regression because the insignificant factors may affect the explanatory power
of the significant factors. To be specific, the monthly cross-sectional regressions
as below are estimated:

(1)

(2)

(3)

(4)

(5)

(6)

(7)

If there are more than two factors significant in the regressions above such as
TR and ln(ME), the regression below must be estimated as well.

(8)

In the regression above,                  , where N is the number of stocks which
meet our requirement mentioned above each month.

We carry on all the regressions not only for the full sample period, but also for
sub-samples include: each stock cycles, all the bear markets and all the bull
markets. In the periods of bull market, market prices generally goes up while in

0 1i i iR      

0 2i i iR TR    

 0 3 lni i iR ME    

0 4 ln( / )i i iR BE ME    

0 5 6( )i i i iR EP EPdummy       

 0 7 8( )i i i iR CP CPdummy       

 0 9 10( )i i i iR DP DPdummy       

 0 2 3 ln( )i i i iR TR ME      

1, 2, 3, ...,i N
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the periods of bear market stock prices generally goes down (Pagan and Sossounov,
2003). The segmentation of cycles and bull and bear markets is based on BB
algorithm. The algorithm was first used to identify business cycles (Bry and
Boschan, 1971), and then it is successfully applied to the stock market (Pagan and
Sossounov, 2003). It takes two steps to find out the cycles of stock market by
using BB algorithm. First, we need to locate all the turning points in the stock
market as those points may mark the different phases of a stock market cycle.
Then, redundant turning points are eliminated. Not all turning points are the real
peaks or troughs of a stock market cycle, which only constitute the volatile
segments of a cycle, thus, some criteria on the minimal intervals for peaks (8
months), troughs (8 months) and cycles (16 months) are made to ensure period is
long enough to contain a cycle8.

The empirical analysis and results

Univariate analysis of stock returns and firm characteristics

Based on the firm characteristics - beta, liquidity, ln(ME), ln(BE/ME), E/P, D/
P and C/P, the univariate sorting test is used to test the explanatory power of these
independent variables mention above. The results show that except for liquidity,
ln(ME) and ln(BE/ME), the rest of the factors have no significant relationship
with stock returns, both in the test of each year and the average results of every
year in the full sample. Tables 1 to 3 only report the significant results of the
equal-weighted average returns of portfolios on liquidity, ln(ME) and ln(BE/ME).
With respect to liquidity, it shows that the returns of portfolios have a significantly
upward trend with the liquidity (turnover rate) going up, except for two outliers in
portfolio 5 and portfolio 10. This suggests that more frequently traded stocks are
likely to generate higher returns. The variables of ln(ME) have the similar upward
trend with liquidity, except for two outliers in portfolio 2, portfolio 5 and portfolio
6. For ln(BE/ME), it has the opposite trend with stock returns except for outliers
which belong to portfolio 4 and portfolio 9. The number of outlier illustrates that
liquidity has stronger power in explaining the stock returns than ln(BE/ME).

8 In terms of the selection of minimal length between peaks and troughs and peaks and peaks, we
refer to the literature of Bry & Boschan (1971). They have successfully identified the cycles
of stock market of the United Kingdom, the United States and Australia.
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Table 1. Returns of Portfolios Formed on Liquidity (Turnover Rate)

Table 2. Returns of Portfolios Formed on ln(ME)

  1  2  3  4  5  6  7  8  9  10 

1999  0.547  1.192  1.639  2.184  2.170  1.985  1.987  2.452  2.501  2.312 

2000  3.796  3.791  3.868  4.357  4.453  4.558  4.837  4.829  5.174  4.540 

2001  ‐2.351  ‐2.135  ‐2.014  ‐2.014  ‐2.074  ‐1.663  ‐1.730  ‐1.632  ‐1.000  ‐1.702 

2002  ‐1.562  ‐1.740  ‐1.856  ‐1.474  ‐1.624  ‐1.360  ‐1.518  ‐1.561  ‐1.728  ‐2.872 

2003  ‐1.155  ‐1.630  ‐1.355  ‐1.006  ‐1.065  ‐0.888  ‐0.977  ‐1.063  ‐1.234  ‐0.571 

2004  ‐1.277  ‐1.258  ‐1.021  ‐1.066  ‐1.141  ‐1.282  ‐0.466  ‐0.801  ‐1.709  ‐2.225 

2005  ‐0.992  ‐0.594  ‐0.570  ‐0.608  ‐0.849  ‐1.075  ‐0.920  ‐0.214  ‐1.042  ‐0.316 

2006  6.714  5.640  5.708  6.029  5.683  6.121  5.817  5.624  5.832  3.945 

2007  11.298  12.308  14.390  11.598  9.350  10.720  10.913  11.284  12.030  11.910 

2008  ‐4.908  ‐6.446  ‐6.577  ‐6.585  ‐6.254  ‐5.957  ‐5.321  ‐5.642  ‐5.125  ‐3.746 

2009  6.720  8.275  8.440  8.261  8.503  8.920  8.461  9.142  13.012  5.188 

2010  0.363  0.431  0.852  1.824  1.464  1.739  2.022  2.858  1.635  ‐0.010 

2011  ‐2.445  ‐3.039  ‐3.119  ‐2.981  ‐3.036  ‐3.184  ‐2.668  ‐2.814  ‐1.904  ‐3.351 

2012  0.430  0.564  0.163  0.480  0.359  0.891  0.808  0.472  0.755  2.455 

2013  ‐0.164  0.647  1.916  1.792  2.203  2.443  3.072  3.701  4.272  4.923 
2014  3.312  3.498  3.247  3.350  3.142  3.342  3.918  4.213  4.571  15.119 

Average  1.145  1.219  1.482  1.509  1.330  1.582  1.765  1.928  2.253  2.225 

 

  1  2  3  4  5  6  7  8  9  10 

1999  2.016  2.108  1.247  0.932  1.819  1.807  2.189  1.865  1.847  3.131 

2000  5.276  4.719  4.403  3.987  4.780  4.047  3.665  4.384  4.373  4.551 

2001  ‐1.562  ‐1.778  ‐1.690  ‐1.723  ‐2.028  ‐2.101  ‐1.767  ‐1.907  ‐1.934  ‐1.814 

2002  ‐1.866  ‐2.261  ‐2.326  ‐2.162  ‐1.764  ‐1.610  ‐1.711  ‐1.574  ‐1.170  ‐0.833 

2003  ‐3.276  ‐2.154  ‐2.256  ‐1.980  ‐0.953  ‐1.098  ‐0.540  ‐0.600  0.325  1.655 

2004  ‐1.634  ‐1.817  ‐1.865  ‐1.390  ‐1.461  ‐1.267  ‐1.038  ‐0.436  ‐0.709  ‐0.651 

2005  ‐1.038  ‐1.217  ‐0.626  ‐0.821  ‐1.301  ‐0.514  ‐0.774  ‐0.444  ‐0.523  0.048 

2006  3.104  3.015  4.110  4.867  5.683  5.901  6.056  6.815  7.144  8.758 

2007  8.035  12.064  10.008  11.481  11.251  11.341  10.588  11.324  11.396  11.245 

2008  ‐4.021  ‐5.010  ‐5.258  ‐5.411  ‐5.818  ‐5.345  ‐5.635  ‐6.114  ‐6.439  ‐6.470 

2009  7.247  8.335  8.044  9.238  9.145  10.069  8.711  8.302  7.880  7.267 

2010  ‐0.497  1.200  1.600  1.627  1.509  1.947  1.391  1.129  2.127  0.936 

2011  ‐4.850  ‐2.892  ‐2.424  ‐2.692  ‐2.427  ‐2.658  ‐2.669  ‐2.733  ‐2.461  ‐2.527 

2012  0.250  1.318  0.482  0.864  0.502  0.747  0.662  0.819  0.679  0.830 

2013  3.189  3.307  2.624  2.402  2.248  2.465  2.152  2.291  2.034  1.223 

2014  10.298  5.158  4.699  3.526  4.824  3.366  3.101  3.260  3.530  3.264 

Average  1.292  1.506  1.298  1.422  1.626  1.694  1.524  1.649  1.756  1.913 
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Table 3. Returns of Portfolios Formed on ln(BE/ME)

Univariate and Multivariate cross-sectional regressions

The univariate analysis results may be misleading if regressions only contain
one explanatory variable, because one variable may be significant in a univariate
regression instead of in a multivariate regression (Fama and French, 1992).
Therefore, we not only do univariate regressions using Fama and MacBeth me-
thodology but also re-examine the interaction between stock returns with all
explanatory variables which turn out to be statistically significant in the univariate
regressions. Table 4 shows the results of univariate and multivariate cross-sec-
tional regression within the whole period. The univariate test demonstrates that
only liquidity and ln(ME) are significant in explaining the stock returns res-
pectively with 1% significant level and 5% significant level. To investigating the
interaction of variables, we include them into the multivariate regression, and find
that liquidity still has strong power to explain the stock returns in model 8, which
is the same with that in univariate regression. However, different from the uni-
variate sorting analysis, ln(ME) fails to explain the stock return and its validity is
absorbed by liquidity.

  1  2  3  4  5  6  7  8  9  10 

1999  2.356  2.238  2.862  1.028  1.665  2.336  1.536  1.360  1.448  2.274 

2000  2.230  2.336  2.172  2.246  1.777  2.122  1.467  2.464  2.511  1.882 

2001  1.625  1.076  ‐0.019  1.336  0.637  ‐0.137  0.595  ‐1.527  ‐0.686  ‐0.636 

2002  0.170  0.217  0.825  0.220  0.721  ‐0.055  ‐0.868  0.103  0.044  ‐0.336 

2003  1.513  1.190  0.578  ‐0.123  0.719  0.746  0.151  1.789  1.702  1.368 

2004  0.769  0.920  0.222  0.789  0.807  0.307  1.009  0.623  0.332  0.372 

2005  1.075  1.911  2.179  0.491  0.935  1.866  1.217  0.801  0.520  0.894 

2006  5.660  5.012  4.460  3.481  3.651  3.924  3.355  2.774  1.923  2.254 

2007  5.753  6.114  3.213  5.380  4.918  5.832  5.918  4.535  5.057  3.430 

2008  ‐0.779  ‐1.258  ‐0.661  ‐0.772  ‐0.006  ‐1.922  ‐0.728  ‐0.538  1.205  1.164 

2009  4.203  5.011  5.113  4.739  5.203  5.003  5.175  4.194  4.310  4.188 

2010  2.383  2.758  2.258  1.880  2.116  1.359  1.534  0.569  0.876  ‐0.613 

2011  0.235  ‐0.627  ‐0.124  ‐0.251  ‐0.970  ‐0.502  ‐1.077  ‐1.686  ‐2.115  ‐3.322 

2012  1.360  0.740  0.571  0.941  0.901  0.744  0.594  0.490  0.693  0.427 

2013  2.674  2.948  2.648  2.191  1.880  2.036  2.274  1.737  1.717  1.333 

2014  2.806  2.503  3.114  2.926  2.789  2.851  2.515  2.432  2.405  3.105 

Average  2.127  2.068  1.838  1.656  1.734  1.657  1.542  1.258  1.371  1.111 
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Table 4. Univariate and Multivariate Cross-Sectional Regressions from 1999 to 2014

T-statistics are reported in brackets. *, **, and *** mean statistical significance at
10%, 5%, and 1%, respectively.

Additionally, we list the time series t-statistic of all the factors in figures
below, where the vertical and lateral axis denote t-statistic and time respectively,
and the two dark straight lines show the t-statistic which meets the 5% significant
level. Figure 1 shows that beta is not significant in most of the period and has a
large volatility. Liquidity is positive and obviously significant for nearly the
whole period which means that there is a stable and positive relationship between
liquidity and stock returns. Figure 2 shows that firm size has positive relationship
with stock returns in most of the time and fluctuates around zero are very strongly.
For the ln(BE/ME), the t-statistic is not significant before 2010. However, ln(BE/
ME) is nearly completely negative and significant after 2010. This implies an
improvement in Chinese stock market. Similarly, we fail to find any relationship
between stock returns and E/P, C/P, D/P respectively from Figure 3.

Figure 1. Time Series T-Statistic of Beta and Liquidity on Univariate Regression

Model  Intercept  BETA  Liquidity  ln(ME)  ln(BE/ME)  E(+)/P  E/P dummy  C(+)/P  C/P dummy  D(+)/P  D/P dummy 

0.169  1.623                   1) 
  (0.630)  (1.030)                   

‐1.148    0.063***                 
2) 

(‐5.684)    (8.090)                 

‐14.616      0.787**               
3) 

(‐2.226)      (2.388)               

1.355        ‐0.643             
4) 

(2.503)        (‐1.361)             

2.290          ‐24.273  ‐1.036         
5) 

(3.573)          (‐1.363)  (‐0.831)         

1.942              ‐5.708  ‐0.365     
6) 

(2.763)              (‐0.775)  (‐0.389)     

1.955                  ‐7.197  ‐0.415 
7) 

(2.951)                  (‐0.481)  (‐0.504)  

0.190    0.031***  0.000               
8) 

(‐0.086)    (3.172)  (0.738)               
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Figure 2. Time Series T-Statistic of ln(BE/ME) and ln(ME) on Univariate Regression

Figure 3. Time Series T-Statistic of C/P, D/P and E/P on Univariate Regression

Multivariate cross-sectional regressions of stock market cycles

Based on BB algorithm, three peaks marking stock market turning from bull
market to bear market and two troughs marking stock market turning from bear
market to bull market of stock market trend are found. According to these turning
points we divided the history of China’s stock market from January 1999 to
December 2014 into bull market and bear market and found 2 complete cycles of
stock market that China went through and a cycle which haven’t finished by the
end of 2014, including 3 bear markets and 3 bull market, as shown in Table 5.
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Table 5. Peaks and Troughs of Shanghai Composite Index (from 1999 to 2014)

Table 6-8 presents the multivariate cross-sectional regressions for two and a
half stock market cycles, with time ranges from February 2001 to October 2007,
from October 2007 to December 2009 and from December 2009 to December
2014 respectively. The factors of stock returns differ from each cycle. During the
stock market cycle from January 2001 to October 2007, liquidity and ln(ME)
have a statistically positive relationship with the trend of stock returns in the
univariate regressions. However, during the cycle of the next, from October 2007
to December 2012, the result shows a strongly positive relationship between
liquidity and stock return in the univariate regressions as well as the multivariate
cross-sectional regressions. In the current cycle since December 2012, we found
that liquidity, ln(BE/ME) provide significant explanatory power in the univariate
regressions. Interestingly, E(+)/P which shows no evidence in strong relationship
with stock return in the previous two cycles becomes an significant factor to
explain the changes in stock market in the current cycle.

Table 6. Univariate and Multivariate Cross-Sectional Regressions from January 2001
to October 2007

T-statistics are reported in brackets. *, **, and *** mean statistical significance at
10%, 5%, and 1%, respectively.

Model  Intercept  BETA  Liquidity  ln(ME)  ln(BE/ME)  E(+)/P  E/P dummy  C(+)/P  C/P dummy  D(+)/P  D/P dummy 

0.059  1.641                   1) 
(0.561)  (0.824)                   

‐0.690    0.061***                 2) 
(‐6.337)    (5.976)                 

‐25.072      1.293***               3) 
(‐3.748)      (3.810)               

1.557        ‐0.665             4) 
(2.937)        (‐1.066)             

2.074          ‐19.406  ‐0.773         5) 
(2.658)          (‐0.764)  (‐0.609)         

1.764              ‐3.232  ‐0.249     6) 
(2.180)              (‐0.292)  (‐0.199)     

1.947                  ‐3.345  ‐0.370 7) 
(2.375)                  (‐0.284)  (‐0.348) 

0.670    0.031  0.001               8) 
(0.400)    (1.619)  (1.083)               
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Peaks  Troughs  Stock market cycle  Bear Market  Bull Market 

        1999.01~2001.02 
2001.02  2005.05  2001.02~2007.10  2001.02~2005.05  2005.05~2007.10 
2007.10  2008.11  2007.10~2009.12  2007.10~2008.11  2008.11~2009.12 
2009.12    2009.12~‐‐  2009.12~2014.12   
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Table 7. Univariate and Multivariate Cross-Sectional Regressions from October 2007
to December 2009

T-statistics are reported in brackets. *, **, and *** mean statistical significance at
10%, 5%, and 1%, respectively.

Table 8. Univariate and Multivariate Cross-Sectional Regressions from December
2009 to December 2014

T-statistics are reported in brackets. *, **, and *** mean statistical significance at
10%, 5%, and 1%, respectively.

Multivariate cross-sectional regressions during bear and bull markets

The results of multivariate cross-sectional regressions for bear markets and
bull markets are reported in Table 9 and Table 10 respectively. As these two tables
shows, liquidity and ln(ME) are still significant factors of stock returns both in
bear markets and bull markets, which is consistent with the whole sample’s test.

Model  Intercept  BETA  Liquidity  ln(ME)  ln(BE/ME)  E(+)/P  E/P dummy  C(+)/P  C/P dummy  D(+)/P  D/P dummy 

‐1.944  4.226                   1) 
(0.626)  (1.381)                   

‐2.516    0.057***                 2) 
(‐5.870)    (6.768)                 

‐0.150      0.074               3) 
(0.135)      (‐0.034)               

1.652        ‐0.382             4) 
(2.964)        (‐0.675)             

2.532          ‐17.509  ‐1.294         5) 
(4.046)          (‐0.809)  (‐1.266)         

2.261              ‐5.528  ‐0.088     6) 
(3.807)              (‐0.725)  (‐0.229)     

2.381                  ‐0.423  ‐0.964 7) 
(4.151)                  (‐0.167)  (‐1.364) 

‐0.282    0.029***  0.000               8) 
(0.059)    (2.719)  (0.447)               

 

Model  Intercept  BETA  Liquidity  ln(ME)  ln(BE/ME)  E(+)/P  E/P dummy  C(+)/P  C/P dummy  D(+)/P  D/P dummy 

0.646  0.841                   1) 
(0.482)  (1.505)                   

‐1.096    0.044***                 2) 
(‐4.340)    (10.275)                 

‐3.963      0.234               3) 
(‐1.104)      (1.381)               

0.555        ‐0.869**             4) 
(1.419)        (‐2.498)             

2.220          ‐32.022**  ‐1.186         5) 
(5.016)          (‐2.649)  (‐1.071)         

1.674              ‐7.869  ‐0.457     6) 
(3.100)              (‐1.507)  (‐0.651)     

1.638                  ‐18.658  ‐0.452 7) 
(3.663)                  (‐1.038)  (‐0.589) 

‐0.286    0.031***  0.000               8) 
(‐0.886)    (5.821)  (0.481)               
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However, the coefficients of liquidity and ln(ME) on stock returns is almost two
times larger in bull markets than in bear markets, which means liquidity and size
effect is stronger when stock return is going up. Additionally, E(+)/P becomes a
significant factor in explaining the stock returns’ going down in bear markets.
This suggests that investors show interest in stocks with positive earnings in this
period.

Table 9. Univariate and Multivariate Cross-Sectional Regressions during Bear
Markets

T-statistics are reported in brackets. *, **, and *** mean statistical significance at
10%, 5%, and 1%, respectively.

Table 10. Univariate and Multivariate Cross-Sectional Regressions during Bull
Markets

T-statistics are reported in brackets. *, **, and *** mean statistical significance at
10%, 5%, and 1%, respectively.

Model  Intercept  BETA  Liquidity  ln(ME)  ln(BE/ME)  E(+)/P  E/P dummy  C(+)/P  C/P dummy  D(+)/P  D/P dummy 

‐0.365  1.351                   1) 
(0.077)  (1.122)                   

‐2.561    0.049***                 2) 
(‐8.306)    (7.844)                 

‐13.470      0.620**               3) 
(‐2.262)      (2.185)               

0.404        ‐0.584             4) 
(0.940)        (‐1.471)             

1.476          ‐30.118*  ‐0.353         5) 
(2.960)          (‐1.879)  (‐0.443)         

1.092              ‐5.891  ‐0.233     6) 
(1.895)              (‐0.954)  (‐0.319)     

0.837                  ‐10.040  0.197 7) 
(1.858)                  (‐0.667)  (0.092) 

‐0.292    0.030***  0.001               8) 
(‐0.709)    (3.565)  (0.307)               

 

Model  Intercept  BETA  Liquidity  ln(ME)  ln(BE/ME)  E(+)/P  E/P dummy  C(+)/P  C/P dummy  D(+)/P  D/P dummy 

1.250  2.002                   1) 
(1.678)  (0.786)                   

1.347    0.088***                 2) 
(‐0.859)    (8.306)                 

‐16.093      1.054**               3) 
(‐1.966)      (2.558)               

3.043        ‐0.754             4) 
(5.344)        (‐1.157)             

3.804          ‐16.357  ‐2.363         5) 
(4.727)          (‐0.514)  (‐1.565)         

3.549              ‐4.393  ‐0.633     6) 
(4.508)              (‐0.360)  (‐0.547)     

3.983                  ‐2.480  ‐1.510 7) 
(4.889)                  (‐0.211)  (‐1.556) 

1.060    0.032**  0.000               8) 
(1.097)    (2.364)  (1.512)               
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Conclusions

According to above empirical analysis, we find no significant relationship
between market average cross-sectional stock returns and beta, BE/ME, C/P, D/P
separately, no matter in the univariate analysis or in the multivariate cross-
sectional regressions tests, which is consistent with most of the previous re-
searches (Wang and Di Iorio, 2007; Yang et al., 2012). To be noted, we find a new
firm-specific characteristic liquidity measured by turnover rate which can explain
the stock returns to the greatest extent. Although BE/ME is unable to capture the
cross-sectional variation in average monthly stock returns, which is not in line
with previous researches (Yang et al., 2013), size factor is conditionally and
positively related with stock returns. When it is used exclusively in the test, it has
enough power to explain the stock returns. However, when combined with li-
quidity together, its significance does not exit during the period of 1999 to 2014.

If we see the influencing factors of stock returns in each stock market cycle,
we find that liquidity is the most positively significant through all cycles. Besides,
size effect contributes to stock return during the cycle from February 2001 to
October 2007 and ln(BE/ME) as well as E/P play an important role in the current
cycle starting from December 2012. With respect to, beta, C/P, and D/P, we fail to
find any relationship between them and stock returns.

Additionally, if the whole period of stock market is divided into bear markets
and bull markets, liquidity and size effect are still significant variables to capture
stock returns, but effects of liquidity and size effect on stock returns is almost two
times larger in bull markets than in bear markets. E/P becomes a significant factor
in explaining the stock returns’ going down in bear markets.

Our results are meaningful and helpful for investors and fund managers as
portfolios which implies that investors could keep a close eye on firms’ size and
stocks’ liquidity in particular when allocating their portfolios. Moreover, investors
should be more sensitive to stock’s turnover, firm size during bull markets than
bear markets, while be more sensitive to E/P during bear markets than bull
markets.
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