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Abstract  

 We investigate four risk factors on cost of equity using companies listed in Shanghai and Shenzhen Stock 
Exchanges. Discretionary accruals and real earnings management are considered the fourth factor besides Fama-
French’s three factors. The empirical findings show that Fama-French’s risk factors have positive impacts yet the 
earnings risk factor has a negative impact on the cost of equity when the earnings quality is high, no matter how the 
level of information asymmetry is. These findings indicate that the higher the market risk factor, the size risk factor 
and the book-to-market risk factor, the higher the cost of equity, while the higher the earnings quality, the lower the 
cost of equity.  
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1. Introduction  

The factors affecting stock returns include size, leverage, E/P ratio, and book-to-market 
ratio. It is suggested by Fama and French (1992) that the size and book-to-market ratio have 
stronger impacts on stock returns. Banz (1981) and Chan et al. (1991) find that the size effect, 
market equity (ME), can explain the cross-section portfolio returns, and denotes that the returns 
from smaller firms are higher and the ones from larger firms are lower. Chan et al. (1991) further 
suggest that book-to-market equity ratio has a strong role in explaining returns on Japanese 
stocks. Bae and Kim (1998) also suggest the book-to-market equity and firm size explain most 
cross-sectional stock returns in Japan. Fama and French (1993) construct portfolios with different 
size and book-to-market risk factor to confirm their explanation for stock returns. The three-
factor model with market risk, size risk and book-to-market risk seems to determine the cross-
section returns on U.S. stocks.  

Literature in the past has long shaped the thinking on the relationship between security 
returns and risk. The efficiency portfolios imply that the cross-sectional expected returns on 
securities are a positive linear function of the market risk. Numerous studies indicate that firms 
with high book-to-market risk have high stock returns (Chan et al., 1991; Fama and French, 
1992; Capaul et al., 1993; Lakonishok et al., 1994). Haugen and Baker (1996) and Cohen et al. 
(2002) suggest that stock returns have a positive association with size risk factor.  

Extensive studies have shown the negative relationship between accrual earnings and stock 
returns (cost of equity) (Sloan, 1996; Fairfield et al., 2003; Richardson et al., 2005; Chan et al., 
2006). Two reasons are suggested by Fama and French (2006). Firstly, if two firms have the 
same stock prices and expected growth, but one has higher expected earnings, it must have 
higher cost of equity. Secondly, if two firms have the same stock prices and expected earnings 
but one needs more equity investment to produce the earnings, it must have lower cost of equity. 
Therefore, earnings quality can influence the cost of equity. Francis et al. (2004) suggest that the 
accruals quality is the most important factor affecting the cost of equity. Gray et al. (2009) and 
Bhattacharya et al. (2013) also find that poor earnings quality will increase the cost of equity.  

The previous studies mainly focus on the influence of accruals quality on the cost of equity. 
Recently, there are studies using real earnings measures to explore the related issues 
(Roychowdhury, 2006; Cohen and Zarowin, 2010; Chi et al., 2010; Eldenburg et al., 2011; Zang, 
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2012; Alhadab et al., 2013; Hsu and Wang, 2014; Hsu and Wen, 2015). In particular, Deng and 
Ong (2014) suggest that managers use real earnings management to attract uninformed trading to 
increase the liquidity at lower cost of equity during seasoned equity offerings of real estate 
investment trusts.  

In this paper, we apply A-shares in Shanghai and Shenzhen Stock Exchanges to examining 
the impacts of four factors on the cost of equity. These factors are Fama-French’s three factors 
and earnings quality measured by accruals and real earnings management, with excess portfolio 
returns defined as the cost of equity. Earnings management is considered a risk for asymmetric 
information in literature, so we sort sample firms by the absolute measure of earnings 
management into two groups of high and low quintiles to investigate whether these factors 
produce different impacts on the cost. The findings are as follows: (1) Three risk factors have 
significant and positive impacts on the cost of equity, whereas the earnings factor is significantly 
negative for high earnings quality group. (2) No matter the level of information asymmetry, three 
factors still have positive association with the cost of equity except the earnings factor for high 
earnings quality group.  

For the robustness test, we use monthly data during the sample period to estimate the 
loading coefficients of four factors through time-series regressions. Based on earnings-factor 
loadings, observations are sorted into the top and the last quintiles under the high-low 
information asymmetry defined by bid-ask spread. The final results find three factors still 
positively impact on the cost, but the earnings risk factor is negative under high earnings quality, 
no matter how asymmetric information is.  

The remainder of the paper is organized as follows. Section 2 presents the related literature 
review. Section 3 describes data and research methods. Our empirical results and discussions are 
shown in Section 4, and final section concludes.  

 
2. Literature review  

Stock returns have been identified with many patterns. Some studies show that stock returns 
are related to size (market equity), book-to-market equity, earnings/price, sales growth and so on, 
which are not explained by the capital asset pricing model (CAPM). They can be captured by 
Fama-French’s three factors, which are the excess return of a market portfolio, size factor 
defined as the difference between small stock returns and large stock returns, book-to-market 
equity factor defined as the difference between high book-to-market and low book-to-market 
stock returns. Academics and practitioners strongly influenced by CAPM have long thought that 
the expected return of a stock is a positive linear function of the expected return on market. 
Hence, excess return on market will have a positive association with stock return in three-factor 
model. Fama and French (1992) suggest that if assets can be priced rationally, stock risks are 
multidimensional. In particular, both size (market equity) and book-to-market-equity risk factors 
strongly impact on stock returns. Generally speaking, size factor is positively related to 
profitability. Haugen and Baker (1996) and Cohen et al. (2002) find that stock returns are 
positively associated with profitability after controlling book-to-market ratio. According to these 
empirical findings, we can extrapolate that the relationship between size factor and stock return 
is also positive. Similarly, there are a lot of empirical studies finding that firms with higher book-
to-market equity have higher stock returns (Chan et al., 1991; Capaul et al., 1993; Lakonishok et 
al., 1994; Fama and French, 1992, 2006).  

Sloan (1996) indicates that the persistence of earnings mainly depends on the relative 
composition of the cash flow and accruals, and shows that accruals related to profitability are 
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negative, i.e. the higher accruals, the lower stock returns. Xie (2001) and Richardson et al. 
(2005) extend the study of Sloan (1996) by connecting accruals to earnings persistence, and 
show that discretionary accruals can predict stock returns. Chan et al. (2006) also find that 
accruals may predict stock returns if the market considers discretionary accruals the reaction to 
the past growth. Aboody et al. (2005) also extend Fama-French’s three-factor model to examine 
the relationship between the fourth factor of earnings quality and the cost of equity (excess stock 
returns). The earnings quality has been considered to be information asymmetry that affects the 
cost of equity. Chan et al. (2006) suggest that low-quality earnings accompanied by high accruals 
are associated with low future returns. Bhattacharya et al. (2013) use samples of NYSE and 
NASDAQ firms to investigate the association between earnings quality and information 
asymmetry, and find that poor earnings quality is significantly related to higher information 
asymmetry.  

In sum, the earnings quality as a proxy of information asymmetries is very likely to 
influence the stock returns. The following hypotheses are formed.  

Hypothesis 1: Under high earning quality, the market risk factor has a positive impact on the 
cost of equity, and vice versa.   

Hypothesis 2: Under high earnings quality, the size risk factor has a positive impact on the 
cost of equity, and vice versa.  

Hypothesis 3: Under high earnings quality, the book-to-market risk factor has a positive 
impact on the cost of equity, and vice versa.  

Hypothesis 4: Under high earnings quality, the earnings risk factor has a negative impact on 
the cost of equity, and vice versa.  

 
3. Research Method  

Data of companies listed in Shanghai and Shenzhen Stock Exchanges are collected during 
the period from 2007 to 2011. Excluding firms in financial industries and with insufficient data, 
2,212 sample firms are used to analyze the impact of the earnings quality besides Fama-French’s 
three factors on firm’s equity cost. Most of the companies are from manufacturing industry. 
Daily stock prices and monthly financial data of the samples are from the database of Taiwan 
Economic Journal (TEJ). There are 84,994 valid firm-month sample data used in this study.  

The study uses individual stock abnormal returns as the cost of equity. We specify the 
following regression model:  

+×+×++++= tittittttti HEMSMBHEMMKTHMLSMBMKTAR ,5,43210, ββββββ  

tit HEMHML ,6 ×β ,                                               (1) 
+×+++++= tittitttti HEMMKTEMHMLSMBMKTAR ,5,43210, ββββββ  

tititittit HEMEMHEMHMLHEMSMB ,,8,7,6 ×+×+× βββ ,                (2) 
where ARi,t is the abnormal returns of firm i in period t; KMTt is the market risk factor in period t; 

SMBt is the size risk factor in period t; HMLt is the book-to-market risk factor in period t; 
EMi,t is the earnings management measures of firm i in period t; HEMi,t is the low 
earnings quality of firm i in period t.  

The measurements of the variables are described below.  
KMTt is calculated by the market rate of return minus the risk-free rate which is the one-

year deposit interest rate of banks in China. SMBt is calculated by the rate difference between 
large and small size groups, based on firm’s market value. HMLt is calculated by the rate 
difference between high-ratio and low-ratio portfolios; the samples are divided into the top 30% 
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low book-market ratio, the medium 40% book-market ratio and the last 30% book-market ratio, 
based on firm’s book-to-market ratio. EMi,t indicates that absolute values of discretionary 
accruals and comprehensive real earnings indicators are used as the earnings quality measures 
which are presented in Appendix A. HEMi,t indicates that higher absolute value on earnings 
management represents poor earnings quality; the dummy HEM is one if it belongs to the group 
of top quintile and zero otherwise.  
4. Empirical Results  
4.1 Descriptive statistics of empirical data  

As shown in Table 1, the mean of abnormal returns computed from three-factor model (-
0.8) is larger than its median (-1.60), denoting significantly skewed to the right. Most of the 
companies have negative abnormal returns during the sample period. Inasmuch as the indices in 
2007 were the highest levels but began to fall after 2007 on Shanghai and Shenzhen Exchange 
Stocks, the estimates from the model are consistent with the volatility in stock indices. It denotes 
there is information risk to uninformed investors. With respect to three-factor variables, the mean 
and median of the two factors, besides the book-to-market factor, are positive and there is no 
significant skewness. There are risk premiums on both markets, and returns on small size firms 
are higher than those on large size firms. The results are consistent with the prior studies. For 
earnings management, the means are slightly larger than the medians, so its distribution is 
insignificantly skewed to the left. 

 
Table 1 descriptive statistics for the measures in the first regression equation  
   Mean  Median  Maximum  Minimum  Std. Dev. 
AR -0.8 -1.601 264.884 -79.116 17.258 
MKT 2.859 3.263 36.216 -23.746 11.303 
SMB 1.855 1.991 13.054 -12.503 4.731 
HML -0.265 -0.436 9.902 -7.033 3.612 
ATDA 1.032 0.749 4.929 0.007 0.970 
CREM 1.351 0.916 7.943 0.010 1.320 
Note: AR= abnormal return; MKT= market premium factor; SMB=size factor; HML=book-to-
market factor; ATDA = abnormal total discretionary accruals; CREM= comprehensive measures 
of real earnings management.   

  
4.2 Impacts of four risk factors on cost of equity under different levels of earnings quality  

In this section, we respectively use the top and the last quintiles based on earnings 
management as earnings quality measures to verify the relationship between three- or four-factor 
variables and the cost of equity. The first two columns in Table 2 examine the impacts of three 
factors on excess portfolio returns under different earnings quality, although other columns test 
the relation between earnings management, except three-risk factors, and cost of equity. As the 
first column for discretionary accruals shows, three factors have positive and significant 
association with abnormal returns, consistent with the expectation. The higher the market risk 
factor, the size risk factor and the book-to-market risk factor, the higher the abnormal returns 
under high earnings quality. In spite of the higher market and size risk factors will induce higher 
abnormal returns when earnings quality is poor. For real earnings management shown in the 
second column, there is a similar result.  

Earnings management measure is considered the fourth risk factor to investigate its relation 
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with cost of equity, as shown in the last two columns. The three-factor variables associated with 
abnormal returns are still positive under high earnings quality, i.e. the higher the risk factors are, 
the higher the cost of equity is when earnings quality is high. Further, the size and net-market 
price risk factors do not give rise to higher cost of equity under poor earnings quality. Under 
higher earnings quality, there is a significant and negative relationship between the fourth factor 
of earnings management and abnormal returns at the 0.01 significant level, regardless of accruals 
or real earnings management. Then, accrual earnings management and the cost of equity are 
significantly and negatively related at 1% level, if the interaction term of earnings is considered. 
This result is not expected. The coefficient on poor quality against high quality is positive (-
0.291+0.613=0.322) from the regression of real earnings management.  

 
Table 2 the regression results of the influence of four risk factors on the cost of equity   

ARt 
  ATDA(1)   CREM(2)   ATDA (3)   CREM(4) 

α -5.351  *** -4.238  *** -4.664  *** -5.196  *** 

 -68.843   -51.347   -73.375   -77.363   
MKTt 0.928  *** 0.892  *** 0.933  *** 0.940  *** 

 79.045   94.142   198.412   197.354   
SMBt 0.971  *** 0.755  *** 0.897  *** 1.007  *** 

 29.216   30.587   74.201   83.673   
HMLt 0.102  *** 0.011   0.094  *** 0.063  *** 

 3.063   0.302   6.556   4.294   
EMt     -0.466  *** -0.291  *** 

     -7.806   -5.616   
MKTt×HEM 0.038  ** 0.085  *** 0.031  *** 0.038  *** 

 2.529   6.535   2.949   3.773   
SMBt×HEM 0.291  *** 0.067  * 0.377  *** -0.213  *** 

 6.691   1.730   11.822   -6.093   
HMLt×HEM -0.035   -0.020   -0.205  *** -0.091  ** 

 -0.545   -0.381   -3.774   -2.070   
EMt×HEM     -0.449  *** 0.613  *** 

     -5.772   9.681   
AdjR2 0.548    0.526    0.498    0.498    

Note: AR= abnormal return; MKT= market premium factor; SMB=size factor; HML=book-to-
market factor; ATDA = abnormal total discretionary accruals; CREM= comprehensive measures 
of real earnings management; HEM= the dummy variable of high earnings management. The t-
statistic values under the coefficients are indicated in italics. *, **, *** denote statistical 
significance at the 10 percent, 5 percent and 1 percent levels (two-tailed), respectively.  
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4.3 Impacts of four risk factors on equity cost under different levels of information 
asymmetry  
The above findings are not completely consistent with our expectation. In addition to the 

direct impacts on cost of equity as stated by Bhattacharya et al (2012), earnings quality also has 
indirect impacts due to information asymmetry. The monthly average stock bid-ask spread 
(BAS) is applied as a measure of information asymmetry:  

%100
2/)(, ×

+
−

=
bidpriceaskprice

bidpriceaskpriceBAS ti ， 

where askprice is the daily selling price of the stock; bidprice is the daily bidding price of the 
stock. Higher absolute value of BAS represents higher level of information asymmetry. The 
dummy variable HBAS is 1 if the group formed in the top quintile has high information 
asymmetry and otherwise zero. Similarly for dummy LBAS in the bottom quintile represents the 
low information asymmetry group. We use two groups of observations to test the regression 
equation (1) to (4) once again.  
 
Table 3 the regression results from the cost of equity influenced by four risk factors under 
different information asymmetry  
 

 
Note: AR= abnormal return; MKT= market premium factor; SMB=size factor; HML=book-to-
market factor; ATDA = abnormal total discretionary accruals; CREM= comprehensive measures 
of real earnings management; HEM= the dummy variable of high earnings management. The t-
statistic values under the coefficients are indicated in italics. *, **, *** denote statistical 
significance at the 10 percent, 5 percent and 1 percent levels (two-tailed), respectively.  

 
 
From the results of high information asymmetry group (HBAS) in Table 3, the three-factor 

variables, which are market risk, size risk and book-to-market risk, are still positively related to 
abnormal returns at 10% significant levels under high earnings quality, no matter which results 
of discretionary accruals or real earnings management are. Nevertheless, under poor earnings 
quality, the negative impacts of three factors on the cost of equity are not significant except the 

 ARt  α   MKTt   SMBt   HMLt   EMt   MKTt×HEM   SMBt×HEM   HMLt×HEM   EMt×HEM   AdjR2 
HBAS                    
ATDA (1) -5.854  *** 1.008  *** 1.354  *** 0.129  *   -0.048   -0.046   -0.817  ***   0.540  

 -29.339   33.104   17.569   1.756     -1.263   -0.394   -4.256      
CREM(2) -4.631  *** 0.861  *** 1.200  *** 0.275  ***   0.218  *** -0.124   -0.093     0.554  

 -25.405   36.746   21.303   3.282     7.022   -1.423   -0.791      
ATDA (3) -5.040  *** 0.979  *** 1.294  *** 0.050   0.378   -0.017   0.028   -0.980  *** -1.672  *** 0.545  

 -17.801   31.973   16.647   0.585   1.302   -0.443   0.237   -5.118   -5.710    
CREM(4) -4.553  *** 0.862  *** 1.188  *** 0.273  ** 0.019   0.221  *** -0.097   -0.074   -0.101   0.553  

 -18.368   36.557   18.768   3.252   0.057   7.206   -0.989   -0.591   -0.307    
LBAS                    
ATDA (1) -2.322  *** 1.164  *** 1.052  *** 0.518  ***   0.126  *** 0.397  *** -0.177     0.580  

 -10.972   39.457   10.636   5.077     3.131   3.292   -1.096      
CREM(2) -1.675  *** 1.123  *** 0.891  *** 0.022     0.183  *** -0.237  ** -0.085     0.540  

 -6.713   39.819   12.906   0.201     4.920   -2.153   -0.545      
ATDA (3) -1.997  *** 1.161  *** 1.044  *** 0.559  *** -0.294   0.110  *** 0.463  *** -0.128   0.445  ** 0.580  

 -6.889   39.444   10.460   5.559   -1.465   2.682   3.744   -0.764   2.414    
CREM(4) -2.485  *** 1.127  *** 0.754  *** -0.007   2.402  *** 0.170  *** -0.139   -0.078   -2.056  *** 0.542  
  -7.065    39.859    9.315    -0.065    5.338    4.592    -1.141    -0.484    -4.660      
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book-to-market risk factor at the 1 % level. Meanwhile, the coefficient on the market risk factor 
is significantly positive.  

Considering the impact of four risk factors on the cost of equity, the coefficients on other 
risk factors except the earnings risk factor are still positive. In terms of the fourth factor of 
earnings management, the coefficients on two regressions are insignificantly positive under high 
earnings quality, but the coefficients on poor earnings quality are negative at the 1% significant 
level and their values are -1.294 (0.378-1.672) and -0.082 (0.019-0.101), respectively.  

For the results of low information asymmetry (LBAS), the coefficients on the impact of 
three factors on the cost of equity are similar to those in the HBAS group when earnings quality 
is higher. The impacts of four-factor variables on the cost of equity are positive and significant at 
1% levels. The coefficients on discretionary accruals and on book-to-market risk factor in real 
earnings regression are negative but insignificant under low earnings management. Nevertheless, 
under poor accruals quality, there are positive impacts of market risk and size risk on abnormal 
returns, and the coefficient on earnings management risk is significant and positive 0.151 (-
0.294+0.445) at the 5% level. In the regression analysis of real earnings management, regardless 
of high or poor earnings quality, both coefficients on earnings management are 2.402 and 0.346 
(2.402-2.056), respectively. The coefficient on high earnings quality is larger than that on poor 
earnings quality.  

According to the empirical results above, the impacts of three factors on the cost of equity 
are consistent with the past studies under high earnings quality, no matter whether there is 
influence of information asymmetry. Three risk factors will generate higher abnormal returns. 
Nonetheless, the relationship between three factors and the cost of equity is uncertain when 
affected by poor earnings quality, except that the market risk factor has a certain and positive 
impact when the level of information asymmetry is low. Generally, the cost of equity is low if 
firms possess high earnings equity, yet firms with high real earnings quality cannot get the low 
cost of equity under low information asymmetry. Therefore, these findings under high earnings 
quality lend support to hypothesis 1 to hypothesis 3, but not to hypothesis 4.  

In order to confirm the relationship between earnings management and cost of equity, we 
apply the method suggested by Aboody et al. (2005) to examining the impact of earnings quality 
on the cost of equity through the level of information asymmetry. To obtain estimated factor 
loadings for each firm-month, the 36 monthly data during sample periods are used to estimate 
four-factor coefficients through time-series regressions. According to the estimated factor 
loadings of earnings quality in each month, the highest quintile and the lowest quintile are 
defined as the poor quality and the high quality, respectively. The same regressions are used to 
examine the relationship between four factors and abnormal returns for two groups of 
information asymmetry.  
The empirical results are shown in Table 4. Three factors are still positively but the earnings risk 
factor is negatively associated with the cost of equity under high earnings quality, no matter how 
the level of information asymmetry is. Although the coefficients on poor accruals quality are also 
negative, only the coefficient on the low information asymmetry reaches 5% significant level. In 
terms of poor real earnings quality, the coefficients of earnings risk factors are 0.317 (-
0.199+0.516) and 0.314 (-0.358+0.672), respectively, regardless of the level of information 
asymmetry. It denotes that the poorer the real earnings quality, the higher the cost of equity.  
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Table 4 the regression results from the cost of equity influenced by four risk factors 
through estimated risk factors under different information asymmetry  

 

 
Note: AR= abnormal return; MKT= market premium factor; SMB=size factor; HML=book-to-
market factor; ATDA = abnormal total discretionary accruals; CREM= comprehensive measures 
of real earnings management; HEMΦ= the dummy variable of high earnings management based 
on estimated earnings factor loadings. The t-statistic values under the coefficients are indicated 
in italics. *, **, *** denote statistical significance at the 10 percent, 5 percent and 1 percent 
levels (two-tailed), respectively.   
 

In sum, the impacts of four risk factors on the cost of equity have the most consistent 
conclusion under high earnings quality, yet the influence of earnings risk factors is not sturdy and 
the impacts of three risk factors are barely distinguishable from the level of information 
asymmetry based on stock bid-ask spread when earnings quality is poorer.  

 
5.  Conclusions  

In the study, we use companies listed in Shanghai and Shenzhen Stock Exchanges from 
2007 to 2011 to examine the relationship between four risk factors and the cost of equity. These 
risk factors include earnings using abnormal total discretionary accruals and comprehensive real 
earnings, and Fama-French’s three factors. Excess portfolio returns from three-factor model are 
used as the cost of equity. Observations during the sample period are split into two groups of the 
top and the last quintiles based on the absolute value of earnings management measure. Under 
the high earnings quality, three risk factors have a significant and positive relationship with the 
cost of equity, but earnings risk factor is significantly negative. Nevertheless, under the poor 
earnings quality group the relationship between four factors and the cost is unclear.  

Bhattacharya et al (2012) stated that earnings quality has indirect impacts on the cost of 
equity because of information asymmetry. Using bid-ask spread as measure of information 
asymmetry, samples are further divided into top and bottom quintiles for high and low 
information asymmetry. The same regressions are used to verify the relationship again. The 
results find that Fama-French’s three factors and the real earnings are positively related to the 

 ARt α   MKTt   SMBt   HMLt   EMt   MKTt×HEMΦ   SMBt×HEMΦ   HMLt×HEMΦ   EMt×HEMΦ   AdjR2 

HBAS                    
ATDA (1) -5.483  *** 0.870  *** 0.948  *** 0.263  ***   0.076  *** -0.002   -0.244  ***   0.817  

 -98.166   136.104   53.144   11.961     4.203   -0.037   -4.224      
CREM(2) -5.566  *** 0.867  *** 0.961  *** 0.258  ***   0.078  *** -0.111  ** -0.161  ***   0.808  

 -97.784   135.508   52.722   11.912     4.237   -2.534   -2.711      
ATDA (3) -5.207  *** 0.880  *** 0.957  *** 0.288  *** -0.252  *** 0.111  *** 0.069   -0.109   -0.232   0.794  

 -63.932   132.581   51.679   12.742   -3.272   4.838   1.284   -1.556   -1.015    
CREM(4) -5.358  *** 0.882  *** 0.937  *** 0.228  *** -0.199  *** 0.082  *** -0.197  *** -0.190  *** 0.516  *** 0.779  

 -60.232   141.221   49.777   10.326   -2.682   3.936   -3.695   -2.806   2.976    
LBAS                    
ATDA (1) -4.824  *** 0.903  *** 0.953  *** 0.226  ***   0.059  *** 0.183  *** -0.083     0.820  

 -74.336   119.887   50.926   9.507     3.098   3.933   -1.233      
CREM(2) -4.877  *** 0.898  *** 0.977  *** 0.254  ***   0.063  *** 0.040   -0.051     0.811  

 -72.943   116.058   48.759   9.959     3.445   0.864   -0.814      
ATDA (3) -4.476  *** 0.907  *** 0.942  *** 0.246  *** -0.216  ** 0.083  *** 0.219  *** -0.094   -0.579  ** 0.788  

 -45.581   114.969   48.385   9.963   -2.550   3.454   3.960   -1.170   -2.463    
CREM(4) -4.606  *** 0.922  *** 0.958  *** 0.217  *** -0.358  *** 0.079  *** -0.051   -0.079  ** 0.672  *** 0.784  

  -42.818    115.991    45.947    8.189    -4.339    3.874    -0.931    -1.120    3.860      
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cost of equity under the high earnings quality group, regardless of the levels of information 
asymmetry. The findings for the fourth factor are not consistent with our expectation. 
Subsequently, we use the monthly data during sample periods to estimate four-factor coefficients 
through time-series regressions. Based on the loadings for earnings risk factor, the two groups of 
the top and last quintiles of the loadings are used to test the relationship between four risk factors 
and the cost of equity repeatedly. The empirical results find that three risk factors still have a 
positive impact on the cost of equity but earnings risk factors have negative impacts under high 
earnings quality group, indicating that the higher the market risk factor, the size risk factor and 
the net-market price risk factor, the higher the cost of equity, yet the higher the earnings quality, 
the lower the cost of equity.  

 
6. Appendix A  

Measures of the earnings quality are specified as follows. Discretionary accruals are 
estimated by modified Jones model as in Dechow et al. (1995) to get abnormal total discretionary 
accruals (ATDAi,t).  






















+









 ∆−∆
+










+−=

−−−− 1,

,
3

1,

,,
2

1,
10

1,

,
, ˆˆ1ˆˆ

ti

ti

ti

titi

titi

ti
ti ASSETS

PPE
ASSETS

ARSALES
ASSETSA

TA
ATDA αααα ,    (a1) 

where TAi,t is firm i’s total accruals equal to net income minus cash flow from operation in period 
t; ASSETSi,t-1 is firm i’s total assets in period t-1; ΔSALESi,t is firm i’s change in sales 
between period t-1 and period t ; ΔARi,t is firm i’s change in net accounts receivable 
between period t-1 and period t ; PPEi,t is firm i’s total fixed assets in period t .   

To measure real earnings management, cash flows from operation, production costs and 
discretionary expenses are taken as measures of earnings manipulation. The manipulative 
method presented below could affect the level of three measures. First, immoderate price 
discount and overproduction will cause unusually high production costs; therefore, lower cash 
flow from operation. Second, reducing discretionary expenditure will lead to unusually low 
discretionary expenses, but high cash flow from operation. Consequently, given fixed sales, 
manipulative real earnings could cause unusually low cash flow from operation and discretionary 
expenses while increasing abnormal production costs. As a result, the earnings management 
model suggested by Roychowdhury (2006) is proposed as follows:  
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where CFOi,t is firm i’s cash flow from operation for period t; PCosti,t is firm i’s production costs 
for period t ; DExpensei,t is firm i’s discretionary expenses for period t , including those for 
advertising, R&D, selling and administrative expenses; SALESi,t is firm i’s sales for period t ; 
ΔSALESi,t is firm i’s change in sales between period t and period t-1; SALESi,t-1 is firm i’s sales 
for period t-1 ; ΔSALESi,t-1 is firm i’s change in sales between period t-1 and period t-2.  

Standard cash flow from operation, as estimated in equation (a2), is deducted from actual 
cash flow from operation to get abnormal value (ACFO). Similarly, actual production costs 
minus standard production costs from equation (a3) can get abnormal production costs (APC); 
actual discretionary expenses minus standard discretionary expenses from equation (a4) can get 
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abnormal discretionary expenses (ADE). According to real earnings measures above, we can 
acquire a real earnings comprehensive indicator (CBPM) defined as APC-ACFO-ADE.  
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