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1. Introduction 

Emerging markets have always been playing a crucial role for global investors to seek 

diversification (e.g., Ghysels, Plazzi, and Valkanov (2016)). China is the market that is able to 

invest with relative ease in emerging economies. Its stock market has experienced a tremendous 

growth since its establishment in 1990s. By market capitalization, China is now the largest 

market among emerging economies and the second largest all over the world. As a major 

emerging market, China’s stock market is currently attracting more and more attentions of global 

investors. According to the EPFR data, China is ranked in the first place in emerging economies 

with the asset under management from mutual funds and ETFs domiciled globally. Thus, 

understanding the economic forces and firm characteristics that determine China’s cross-

sectional stock returns becomes a crucial issue. This can help both global and local investors 

allocate their money in China’s stock market. This paper will reveal what determines China’s 

cross-sectional stock returns.  

However, China’s stock market has unique characteristics that differ from the U.S. stock 

market, i.e., short history, strict and changing regulations from the government, different trading 

rules, different financial reporting standards, and strictly regulated initial public offering (IPO) 

process. Due to China's tight capital controls, its capital market development has mostly been 

isolated from and hence not been well understood by investors from other countries (see Hu, 

Pan, and Wang (2018)). This indicates that the study in the U.S. market cannot be applied to 

China’s stock market directly.  

In the U.S. stock market, anomalies have been deeply and extensively explored by 

compiling a large data library. Until now, hundreds of anomalies have been well documented in 

the literature. For instance, Green, Hand, and Zhang (2013) list 330 firm characteristics in the 

anomalies literature. Green, Hand, and Zhang (2017) find that 12 out of 102 firm characteristics 

are independent determinants of stock returns. However, Harvey, Liu, and Zhu (2016) cast doubt 

on the credibility of the anomalies literature with a multiple testing framework, but they do not 
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provide replication. Hou, Xue, and Zhang (2019) replicate 452 anomalies with both single and 

multiple tests, and find that 294 anomalies (65%) are insignificant at the 5% level in single tests. 

Compared with the U.S. market, the comprehensive and systematic research on anomalies 

in China is limited and nascent. Chen, Kim, Yao, and Yu (2010) and Hsu, Viswanathan, Wang, 

and Wool (2017) study less than 20 anomalies in China’s A-share stocks. Hu, Chen, Shao, and 

Wang (2019) and Liu, Stambaugh, and Yuan (2019) construct size and value factors in China.  

This paper will provide the first comprehensive study on anomalies in China’s A-share 

stock market. I follow the procedure of replicating anomalies by Hou, Xue, and Zhang (2019), 

apply the unique characteristics of China’s stock market to the replication, and construct the 

anomalies that are documented in the published literature in finance and accounting in U.S. and 

China’s stock markets.1 The construction of anomalies is based on the China’s A-share stock 

trading and financial statement data. In total, I construct a number of 231 anomalies, which are 

categorized into six groups: trading frictions, momentum, value-versus-growth, investment, 

profitability, and intangibles. The sample period spans January 2000 to December 2017.  

I first adopt single portfolio analysis to sort all A-share stocks into ten groups based on each 

anomaly variable. I find that 41 out of 231 anomalies (about 17.7%) are significant at the 5% 

level in single tests (the absolute t-value≥1.96) with value-weighted returns from 2000 to 2017. 

Among these, 16, 2, 13, 0, 5, and 5 anomalies are from the trading frictions, momentum, value-

versus-growth, investment, profitability, and intangibles groups, respectively. The corresponding 

replication rates in each category are 22.5%, 5.6%, 34.2%, 0%, 11.6%, and 20.8%, respectively. 

The 29 anomalies from the trading frictions and value-versus-growth groups are the major 

contribution of significant anomalies. However, momentum, investment, and profitability 

anomalies do not fare well in China. When the absolute t-cutoff is imposed to 2.78 for multiple 

tests, only 13 anomalies are significant. With equally-weighted returns, 90 anomalies are 

                                                             
1When replicating anomalies in China, I mainly consider several unique characteristics, such as the shell-value 

contamination (see, Liu, Stambaugh, and Yuan (2019)), the split-share structure reform, the daily price limit rule in 

constructing some anomalies (i.e., maximum daily returns), and different financial reporting standards for some 

fundamental anomalies. 
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significant at the 5% level (the absolute t-value≥1.96) with the replication rate of 39%. 

In order to avoid overweighting on microcap firms and shell-value contamination, I exclude 

the smallest 30% of all firms following Liu, Stambaugh, and Yuan (2019) and adopt both the 

value-weighted and equally-weighted schemes to calculate portfolio returns. With the single test 

hurdle of the absolute t-value of 1.96, I find that 51 anomalies (22.1%) are significant with the 

value-weighted scheme, and 81 anomalies (35.1%) are significant with the equally-weighted 

scheme from 2000 to 2017. I also conduct the subsample test after the split-share structure 

reform, and find that only 29 anomalies (12.6%) are significant at the 5% level (the absolute t-

value ≥ 1.96) with all A-share sample and value-weighted returns during 2007-2017. 99 

anomalies are significant at the 5% level (the absolute t-value≥1.96) with equally-weighted 

returns. Finally, I adopt Fama and MacBeth (1973) regressions with ordinary least squares and 

weighed least squares to test the significance of anomalies. The result for cross-sectional 

regressions is generally consistent with the portfolio analysis result. 

The anomaly variables that determine China’s A-share stock returns are different from that 

in the U.S. as in Hou, Xue, and Zhang (2019). 17.7% of anomalies are significant in China, 

which is much lower than the replication rate (35%) in the U.S. with the single test hurdle of the 

absolute t-value of 1.96. To be more specific, in China, 16 out of 41 significant anomalies are 

from the trading frictions group, such as size, short-term reversal, idiosyncratic volatility, 

volatility of turnover, volatility of dollar trading volume. The replication rate in the trading 

frictions group is 22.5%. However, Hou, Xue, and Zhang (2019) show that 102 out of 106 

trading frictions anomalies (96%) are insignificant at the 5% level in the U.S. The higher 

replication rate in the trading frictions group in China’s stock market is due to the major 

participants of individual investors (see Liu, Stambaugh, and Yuan (2019)) and severe limits to 

arbitrage. Additionally, momentum and investment anomalies do not work in China, while both 

are successfully replicated in the U.S. by Hou, Xue, and Zhang (2019). The profitability effect in 

China is also much weaker than that in the U.S. The weak investment and profitability effects in 

China are due to less market efficiency or less developed financial markets.  
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This paper contributes to the literature in three ways. First, this paper is mostly related to the 

recent research on replicating anomalies in the U.S. by Hou, Xue, and Zhang (2019). Combining 

the study of Hou, Xue, and Zhang (2019) with China’s unique stock market characteristics, I 

replicate 231 anomalies in China, and find that a small percentage of anomalies is significant. 

The evidence of low replication rates in China also supports the doubt on the creditability on 

anomalies about data mining by Harvey, Liu, and Zhu (2016). Second, this paper complements 

prior studies on China’s anomalies (e.g., Hsu, Viswanathan, Wang, and Wool (2017), Liu, 

Stambaugh, and Yuan (2019), Carpenter, Lu, and Whitelaw (2018), and Chen, Kim, Yao, and Yu 

(2010)). I further extend the scope to 231 anomalies and consider the shell-value contamination 

in China’s stock market specified by Liu, Stambaugh, and Yuan (2019) and other special 

characteristics. This study supports the size and value effect in A shares, which is consistent with 

Hsu, Viswanathan, Wang, and Wool (2017). Third, the findings in China are consistent with the 

literature on anomalies in international financial markets and financial market differences 

between developed and emerging markets (e.g., Cakici, Tang, and Yan (2016), Titman, Wei, and 

Xie (2013)). 

The remainder of this paper is organized as follows. Section 2 describes the special 

characteristics of China’s stock market. Section 3 provides the data used in this paper. In Section 

4, it shows the result for replicating anomalies. Section 5 concludes the main findings. 

2. Characteristics of China’s Stock Market 

There exist many unique characteristics of China’s stock market that are different from the U.S., 

which include trading rules, different types of shares, the split-share structure reform, reverse 

mergers et al. These main unique characteristics of China’s stock market are summarized as 

follows.2  

                                                             
2More information about China’s capital market can be referred to Hu, Pan, and Wang (2018). 
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2.1 T+1 Trading Rules and Daily Price Limit Rules 

In China, it requires that buying and selling orders cannot be complemented in the same day. It 

has the T+1 trading rule, which means that if the stocks are bought in day T, they cannot be sold 

at the same day, and they can only be sold in day T+1 or after. In the U.S., it allows traders to 

buy and sell stocks in day T+0. 

In December of 1996, daily price limit rules were imposed on the two Chinese stock 

exchanges, the Shanghai Stock Exchange and the Shenzhen Stock Exchange. Within a single 

trading day, the price of an individual stock can only increase or decrease by a maximum 

percentage relative to the closing price on the previous day. It imposes daily price limits of 10% 

on regular stocks and 5% on special treatment (ST) stocks. The daily price limit rule is not 

applied to IPO stocks. However, the U.S. stock market does not adopt such a price limit rule. 

2.2 Different Types of Shares 

Three different types of shares exist in China’s stock market, which are A shares, B shares, and H 

shares. A Shares are the shares of Chinese firms that listed on Shanghai and Shenzhen 

exchanges. They that are denominated in Renminbi (RMB). A shares are open to domestic 

investors to trade. In the following discussion of China's stock market, I will mainly focus on A 

shares, which comprise approximately 96% of all shares traded. B Shares were established in 

1992 on both the Shanghai and Shenzhen exchanges. Initially, the participants were exclusively 

foreign investors. After February 19, 2001, however, this market was opened to domestic 

individual investors. On the Shanghai Stock Exchange, prices are denominated in U.S. dollars, 

while on the Shenzhen Stock Exchange, prices are denominated in Hong Kong dollars. By the 

end of 2017, 81 Chinese firms are listed with both A shares and B shares. H Shares refer to 

shares of companies registered in mainland China but listed and traded on the Hong Kong 

Exchange. Many companies issue their shares simultaneously on the Hong Kong Exchange and 

one of the two stock exchanges in mainland China. A shares are generally traded at a premium to 

H shares. Domestic investors are restricted from investing abroad, and foreign investors are also 
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restricted from investing in the A-share market in mainland China. By the end of 2017, there are 

100 firms that are listed with both A shares and H shares. 

2.3 The Split-Share Structure and Its Reform 

In China's stock market, there exist two types of shares, which are free floating and non-floating 

shares, i.e., the split-share structure, which is unique to China's stock market. Chinese 

government and semi-government entities hold equity shares of the state-owned enterprises 

(SOEs), which are in the form of non-floating shares. They are different from the floating shares 

issued to the general public, which are listed and traded on exchanges. The non-floating shares 

were traded between government and semi-government entities and later other legal entities 

through negotiations, typically at book value. In order to meet the needs of state-owned 

enterprises for funds, liquidity, better governance, and re-organization, the China Securities 

Regulatory Commission (CSRC) launched the split-share structure reform on April 29, 2005. 

Through terms negotiated with the owners of floating shares, the non-floating shares were 

gradually converted into floating shares. By the end of 2006, about 80% of firms finished the 

reform. 

2.4 Reverse Mergers 

If private firms go to public, it usually takes long time for the IPO process in China due to 

complicated administrative steps. In order to save time, they may choose an alternative: reverse 

merger, which is regulated as merger and acquisition (M&A). Reverse mergers are not 

uncommon in the U.S., but they are different from that in China. IPOs are less constrained in the 

U.S., with much lower value of being a potential shell. The median of shell’s equity market value 

in the U.S. is only 2 million dollars (see Floros and Sapp (2011)), while the average in China is 

200 million dollars (see Liu, Stambaugh, and Yuan (2019)). Almost all shell firms in the U.S. 

have minimal operations and few non-cash assets, whereas there are much more expensive 

operating businesses in China’s shell firms. Therefore, small stocks on China’s major exchanges 

are attractive shell targets, but small firms as the target shell firms are almost not listed on the 



 

7 
 

three major exchanges in the U.S. (see Floros and Sapp (2011)). Liu, Stambaugh, and Yuan 

(2019) show that 83% of the 133 reverse mergers in China come from the bottom 30% of all 

firms with market capitalization distribution. More than 50% reverse mergers are from the 

bottom 10%. 

3. Data 

The daily stock data, including all A-share stocks (shares issued to domestic investors) traded on 

the Shanghai and Shenzhen Stock Exchanges, are obtained from Wind Information Inc. (WIND). 

WIND is the largest and most prominent financial data provider in China. It serves 90% of 

China’s financial institutions and 70% of the Qualified Foreign Institutional Investors (QFII) 

operating in China (see Liu, Stambaugh, and Yuan (2019)). The sample period of the stock 

trading data is from January 1991 to December 2017. It includes stock code, trading date, close 

price, trading volume, trading volume in RMB, turnover, return with dividends, free float A 

shares, total A shares, and total shares.3 By the end of 2017, there are 3,261 A-share stocks, 

including both actively traded and delisted stocks. I eliminate the stocks which are listed less 

than three months. The quarterly financial statement data are obtained from the China Stock 

Market and Accounting Research (CSMAR) database. The balance sheet and income statement 

start in 1990.4 The cash flow statement starts in 1997. The trading data from WIND and the 

fundamental data from CSMAR are merged by stock code, because these two databases use the 

same stock code.5 China started to release quarterly accounting data in 2002. Before that, there 

are only annual or semiannual data available in China. 

For the accounting flow data from the income statement and cash flow statement, such as 

sales and profits from CSMAR, semiannual and annual data in June, September, and December 

are not distinguished with quarterly data. They are cumulative values depending on the length of 

                                                             
3Wind provides the time series of free float A shares, total A shares, and total shares, while CSMAR does not.  
4China’s domestic stock market, which is the A-share market, began in 1990 with the establishment of the Shanghai 

and Shenzhen exchanges. 
5In China, stock tickers for listed firms are non-reusable unique identifiers. The codes contain 6 digits, of which the 

first two indicate the exchange and the security type. I include stocks whose first two digits are 60, 30, and 00. 



 

8 
 

reporting period. I deal with the accounting flow data by subtracting the values in the prior 

quarter. For example, the quarterly data in June are obtained using the value in June (semiannual) 

minus the value in March (quarterly). In order to compare the results in the anomalies literature 

in the U.S. and be conservative to deal with the changing accounting standard in China, I adopt 

the standard updating schedule by updating information after 4 months.6 

Table 1 provides a brief description on China’s A-share stock market year by year from 

1993 to 2017. It includes the number of firms (including actively traded and delisted firms), free 

float A-share market capitalization, total market capitalization, value-weighted market returns, 

and percentiles for size, value (the book-to-market ratio), momentum (11-month momentum), 

investment (asset growth rate), and profitability (return on equity). From Panel A, it is clear to 

see a rapid growth in China’s equity market. In 1993, the number of firms was only 177, and it 

rose to 3,468 with 20 times of growth by the end of 2017. For annual stock market returns, I find 

that it is extremely high with the values above 100% in 1996, 2006, 2007, and 2009. With market 

capitalizations, I find that free float-A-share capitalization without non-tradable shares (total 

market capitalization including non-tradable shares) rose rapidly from 66 (366) billion RMB in 

1993 to 44,701 (63,062) billion RMB in 2017. The market enjoyed a rocketing growth with 67 

times. Thus, there was a tremendous growth in China’s stock market in recent decades. Panel B 

reports summary statistics on some major anomalies, which are size, value, momentum, 

investment, and profitability. It shows the 25th, 50th, and 75th percentiles of these anomalies year 

by year. The median of the book-to-market ratio is below 1 for most years. In general, the 

median of asset growth is around 10%, and the median of return on equity is below 10%. 

[Insert Table 1 here] 

                                                             
6In China, there is a standard for the release of accounting data. The annual financial reports are required to be 

released before the end of April. The semi-annual reports are required be released before the end of August. The 

quarterly reports are required to be released before the end of next month. China’s accounting standard is changing 

over time since 1990. 
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4. Empirical Results  

In this section, I report the result for replicating anomalies in China’s stock market. I categorize 

231 anomaly variables into 6 groups, which are trading frictions, momentum, value-versus-

growth, investment, profitability, and intangibles. 

Trading frictions anomalies include size, idiosyncratic volatility, total volatility, 

idiosyncratic skewness, total skewness, co-skewness, beta, downside beta, the Frazzini-Pedersen 

beta, the Dimson beta, share turnover, variation of share turnover, dollar trading volume, 

variation of dollar trading volume, Amihud (2002) illiquidity, maximum daily return, short-term 

reversal, share price et al. 

Momentum anomalies consist of 11-month momentum, 9-month momentum, 6-month 

momentum, 3-month momentum, 24-month momentum, residual momentum, momentum 

change, 52-week high, standard unexpected earnings, revenue surprise, tax expense surprise, et 

al. 

Value-versus-growth anomalies include the book-to-market equity ratio, the assets-to-

market ratio, the debt-to-market ratio, the debt-to-equity ratio, long-term reversal, the earnings-

to-price ratio, sales growth, the sales-to-price ratio, enterprise multiple, et al. 

Investment anomalies include asset growth, share issuance, inventory growth, inventory 

change, total accruals, liabilities growth, book value growth, et al. 

Profitability anomalies contain return on equity, return on assets, capital turnover, the gross 

profit to assets ratio, the operating profits to equity ratio, the operating profits to assets ratio, the 

taxable income to book income ratio, book leverage, profit margin growth, et al. 

Intangibles anomalies include the cash-to-assets ratio, the R&D to market ratio, the R&D 

to sales ratio, operating leverage, sales growth minus inventory growth, gross margin growth 

minus sales growth, firm age, seasonality, et al. 
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Table 2 lists 231 anomaly variables with abbreviations. They include 71, 36, 38, 19, 43, and 

24 anomaly variables from the trading frictions, momentum, value-versus-growth, investment, 

profitability, and intangibles groups, respectively. The detail for calculating these anomalies and 

portfolio construction is shown in Appendix A. Due to data availability and different sample 

lengths to construct anomalies, the starting dates for these anomalies are different, which are 

shown in Appendix A.  

[Insert Table 2 here] 

Section 4.1 shows the basic portfolio analysis result. In Section 4.2, I do robustness tests 

for portfolio analysis. Section 4.3 explains the significant anomalies with the CAPM. Section 

4.4 analyzes the commonality among significant anomalies. Section 4.5 provides the result for 

Fama and MacBeth (1973) regressions. 

4.1 Portfolio Analysis  

Single portfolio analysis is adopted to test whether the anomalies can predict stock returns. I first 

introduce the portfolio analysis procedure, and then show the portfolio analysis result.  

4.1.1 Portfolio Analysis Procedures 

I choose different portfolio sorting frequency. The anomaly variables may be sorted monthly or 

yearly, and the holding period may be one month, half year, or one year. For annually sorted 

testing deciles, I sort stocks at the end of June of each year t into 10 groups based on, for 

instance, the book-to-market ratio at the fiscal year ending in calendar year t-1, with each group 

assigned the same number of stocks. The first portfolio contains the 10% of stocks with the 

smallest anomaly variable, while the tenth portfolio contains the 10% of stocks with the largest 

anomaly variable. I then calculate portfolio returns from July of year t to June of t+1. The 

portfolio is rebalanced at the end of June of year t+1. 

For monthly sorted testing deciles, I select three different holding periods, which are 1-, 6-, 

and 12-month. For the 1-month holding period, I sort stocks into 10 groups based on the ranked 
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anomaly variables at the end of each month, and calculate portfolio returns in the next month. 

For the 6- and 12-month holding periods, I follow Jegadeesh and Titman (1993) to do portfolio 

sorting. At the end of each month, the stocks are ranked in an ascending order on the basis of 

anomaly variables. Based on these rankings, ten decile portfolios are formed. For each month, 

the position is held for K months. I revise the weights on 1/K of the stocks in the entire portfolio 

in any given month and carry over the rest from the previous month. 

4.1.2 Portfolio Analysis Results 

The result for single portfolio analysis with 231 anomalies is reported in this section.  

At the end of each month t, I sort all China’s A-share stocks into 10 groups based on each 

anomaly variable from January 2000 to December 2017.7 There are mainly four reasons that I 

choose to do portfolio sort starting at January 2000. First, staring the portfolio sort from 2000 can 

ensure sufficient stocks in each decile. Before 2000, there were less than 1000 firms traded in the 

market. I require at least 50 stocks after data filters. Second, the laws and regulations on trading 

and financial reporting were implemented in the late 1990s. Since then, the accounting data 

across firms are comparable. Third, the accounting data were annual or semiannual, instead of 

quarterly before 2002. The cash flow statement started in 1997. Lastly, at the end of 1996, the 

daily 10% price limit rule was introduced. In order to guarantee data quality, I follow Liu, 

Stambaugh, and Yuan (2019) to start portfolio analysis from January 2000. I calculate value-

weighted returns (the market capitalization is equal to the close price multiplying by only 

tradable A shares based on Wang and Xu (2004), which is also used to calculate major market 

indices in China, such as the CSI 300 index) and equally-weighted returns in each portfolio in 

the next period. I calculate the time-series average of monthly portfolio returns in the whole 

sample period from February 2000 to December 2017.  

                                                             
7The literature on China’s stock market seems to adopt different sample periods. For example, Chen, Kim, Yao, and 

Yu (2010) study China’s anomalies from July 1997 to 2007; Cakici, Chan, and Kudret (2015) analyze stock return 

predictability in China from January 1994 to March 2011; Carpenter, Lu, and Whitelaw (2018) use the sample from 

March 1995 to December 2016. I do the robustness check for anomalies constructed using trading data from 1995 to 

2017, and the result is shown in Appendix B. 
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I report the high-minus-low portfolio returns (called the High-Low return spreads) sorted by 

anomaly variables, which are the difference between the tenth and first portfolio returns. I also 

report the Newey and West (1987) t-statistics for the High-Low return spread. I focus on the 

traditional, single-test absolute t-value (|t|) cutoff of 1.96. If the High-Low return spread is 

insignificant at the 5% level (the Newey-West |t|<1.96), it means that the anomaly is not 

replicated. To adjust for multiple tests, I also adopt one additional |t|-cutoff of 2.78. Harvey, Liu, 

and Zhu (2016) propose two cutoffs (2.78 and 3.39) based on the Benjamini-Hochberg-Yekutieli 

adjustment method at the 5% and 1% threshold levels of the false discovery rate, and they show 

that these two cutoffs are relatively stable over time.8   

Table 3 summarizes the number of replicated anomalies with two t-cutoffs for different 

weighting schemes, different samples, and different sample periods in each category and in total.  

Figure 1 plots the total replication rates. With the single test hurdle of the |t|-value of 1.96, most 

anomalies are insignificant at the 5% level. From 2000 to 2017, I find that 41 out of 231 

anomalies (17.7%) have significant average High-Low return spreads in all A-share sample and 

with value-weighted returns. Adjusting multiple testing further reduces the number of significant 

anomalies. With the multiple test hurdle of the |t|-cutoff of 2.78, only 13 out of 231 anomalies 

(5.6%) are replicated with value-weighted returns in all A-share sample. With equally-weighted 

returns in all A-share sample, 90 out of 231 anomalies (39%) are significant at the 5% level (the 

|t|-value≥1.96) from 2000 to 2017. When the |t|-cutoff is imposed to 2.78, the number of 

significant anomalies reduces to 44, with the replication rate of 19%.  

[Insert Table 3 here] 

[Insert Figure 1 here] 

Next, I will detail the replication result in each category, which is shown in both Table 3 and 

Figure 2. With all A-share sample and value-weighted returns, the 41 replicated anomalies (the 

                                                             
8I do not adopt the cutoff of 3.39 by Harvey, Liu, and Zhu (2016) in China, because very few anomalies are beyond 

this cutoff. 
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|t|-value ≥1.96) include 16, 2, 13, 0, 5, and 5, which represent 22.5%, 5.6%, 34.2%, 0%, 11.6%, 

and 20.8% of the anomalies from the trading frictions, momentum, value-versus-growth, 

investment, profitability, and intangibles groups, respectively. In particular, no investment 

anomaly variables are significant. With all A-share sample and equally-weighted returns, there 

are 90 significant anomalies with 54, 6, 18, 5, 1, and 6 from the trading frictions, momentum, 

value-versus-growth, investment, profitability, and intangibles groups, respectively. The 

corresponding replication rates in each group are 76.1%, 16.7%, 47.4%, 26.3%, 2.3%, and 25%, 

respectively. 

[Insert Figure 2 here] 

I will detail the portfolio analysis result for individual anomalies. Table 4 reports the 

average returns of the High-Low return spread as well as the Newey-West t-values with different 

samples, different sample periods, and different weighting schemes. In this section, I first 

document the result for value-weighted and equally-weighted returns with all A-share sample 

from 2000 to 2017 in the first four columns. In Section 4.2, I will document the result in the 

sample after excluding microcap firms and in the subsample from 2007 to 2017.  

[Insert Table 4 here] 

Trading Frictions 

Panel A of Table 4 reports the portfolio sorting result for 71 anomalies from the trading frictions 

group. 

There exists the size effect in China. With all A-share sample and value-weighted returns, 

the strategy that buys the smallest stocks and shorts the largest stocks can produce 1.32% returns 

per month with the t-statistic of -2.21. With all A-share sample and equally-weighted returns, the 

High-Low return spread of size is -1.32% with the t-value of -2.44. It is consistent with the 

previous findings that support the size effect in China by Wang and Xu (2004), Cakici, Chan, and 

Kudret (2015), Hsu, Viswanathan, Wang, and Wool (2017), Hu, Chen, Shao, and Wang (2019), 

and Liu, Stambaugh, and Yuan (2019). 
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There is an idiosyncratic volatility puzzle by Ang, Hodrick, Xing, and Zhang (2006) in 

China. The stocks with high idiosyncratic volatility have lower returns. When the portfolio sort is 

at the end of June of each year, the High-Low value-weighted return spread for idvc is -0.61% 

per month with the t-statistic of -1.47. When the portfolio is sorted at the end of each month, the 

High-Low return spreads for idiosyncratic volatility with the CAPM and the Fama-French three 

factors, and total volatility (idvff1, idvc1, and tv1) are negative and significant at the 5% level at 

the 1-month horizon. When the holding period is 6 months, the High-Low return spread of tv6 is 

-0.75% per month with the Newey-West t-statistic of -2.07. The High-Low return spreads for 

volatility anomaly variables (idvff6, idvff12, idvc6, and idvc12) are negative but insignificant at 

the 6- and 12-month horizons. The High-Low spread of tv12 is -0.48% per month with the t-

statistic of -1.48 at the 12-month horizon. With equally-weighted returns, the High-Low return 

spreads on all volatility variables are negative and significant at all horizons. 

Skewness does not fare well in China’s A-share market. When the portfolio is sorted at the 

end of each month, the High-Low deciles for skewness anomaly variables, including idsff, idsc, 

ts, and cs, earn returns from -0.48% (ts1) to 0.02% (idsc12) per month, with the t-statistics 

ranging between -1.68 and 0.20 at the 1-, 6-, and 12-month horizons.  

Four market beta measures based on rolling window regressions, including the general beta 

by Fama and MacBeth (1973), the Ang, Chen, and Xing (2006) downside measure, the Frazzini 

and Pedersen (2014) method, and the Dimson (1979) method, are all insignificant except for 

betaDM1. With value-weighted returns, all beta anomaly variables, including betam, beta, dbeta, 

betaFP, and betaDM, generally have a negative but insignificant relationship with stock returns 

at the 1-, 6-, and 12-month horizons, except for betaDM1. With equally-weighted returns, betam, 

beta, betaFP, and betaDM are significant at the 1-month horizon. This is consistent with the 

findings in the U.S. market by Hou, Xue, and Zhang (2019). 

Anomalies constructed from trading liquidity play an important role in determining stock 

returns in China. 10 out of 33 trading liquidity anomalies are significant at the 5% level. In 
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particular, with value-weighted returns, volatility of turnover (vturn1), volume in dollar (dtv1, 

dtv6, and dtv12), and volatility of trading volume in dollar (vdtv1, vdtv6, and vdtv12) have a 

significant and negative relationship with stock returns at the 1-, 6-, and 12-month horizons. 

When the holding period is 1 month, the High-Low return spreads of vturn1, dtv1, vdtv1, Lm1-1, 

mdr1, and srev1 are -0.89%, -1.36%, -1.50%, 1.44%, -0.80%, and -1.19% per month with the |t|-

values greater than 2.11, respectively. When the holding period is 6 (12) months, the High-Low 

return spreads of dtv6 (dtv12) and vdtv6 (vdtv12) are -1.06% (-1.03%) and -1.13% (-1.07%) per 

month with the |t|-values greater than 2.26, respectively. The High-Low return spread on turn is 

negative, but the |t|-values are less than 1.92 at all horizons. The liquidity anomaly variables are 

more pronounced with equally-weighted returns, with all of them significant at the 5% level at 

the 1-month horizon. 

The Amihud (2002) illiquidity does not work in China. The High-Low return spreads on 

Amihud (2002) absolute return-to-volume (Ami) are on average 0.8%, 0.67%, 0.65% per month 

(t=1.63, 1.45, and 1.44) at the 1-, 6-, and 12-month horizons, respectively. Liu, Stambaugh, and 

Yuan (2019) do not support the illiquidity effect in China. Chen, Kim, Yao, and Yu (2010) only 

find a positive relation between the Amihud illiquidity and stock returns at the 10% level from 

1995 to 2007. 

The short-term reversal effect is significant and strong in China. With value-weighted 

returns, the High-Low return spread of srev1 is -1.19% per month with the t-value of -2.82. 

When the horizon is longer, the short-term reversal disappears. With equally-weighted returns, 

the short-term reversal effect is stronger. It is consistent with the finding in China by Cakici, 

Chan, and Kudret (2015), Hsu, Viswanathan, Wang, and Wool (2017), Carpenter, Lu, and 

Whitelaw (2018), and Liu, Stambaugh, and Yuan (2019). The pr anomaly has negative but 

insignificant High-Low return spreads for all horizons. 

Overall, 16 out of 41 significant anomalies are from the trading frictions group, such as size, 

short-term reversal, idiosyncratic volatility, volatility of turnover, volatility of dollar trading 
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volume. The replication rate in the trading frictions group is 22.5%. The result is contrast to the 

findings in the U.S. by Hou, Xue, and Zhang (2019), who show that 102 (96%) out of 106 

trading frictions anomalies are insignificant at the 5% level. The higher replication rates in the 

trading frictions group indicate that China’s stock market has more trading frictions and more 

severe limits to arbitrage than the U.S. market. Trading frictions limit the ability of sophisticated 

investors to arbitrage away stock mispricing. Liu, Stambaugh, and Yuan (2019) find that 

turnover, a proxy for investor sentiment, works in China. They explain that individual investors 

account for the majority of all investors, and the shorting cost is extremely high in China. In 

contrast, the share of U.S. common equity held by institutions accounted for a majority of total 

market value, according to quarterly 13F filings compiled by Thomson Financial. Institutional 

investors are more professional and sophisticated than individuals. 

Momentum 

Panel B reports the portfolio sorting result for 36 momentum anomaly variables.  

The Jegadeesh and Titman (1993) momentum anomalies do not work in China. With value-

weighted returns, the High-Low m11, m9, m6, and m3 deciles earn returns between -0.6% (m6-1) 

to 0.20% (m6-6) per month, with the t-statistics ranging between -1.26 and 0.55 at the 1-, 6-, and 

12-month horizons. The High-Low deciles on the 24-month momentum (m24-1, m24-6, and 

m24-12) earn on average -0.82% (t=-2.13), -0.57 (t=-1.62), and -0.57% (t=-1.65) returns per 

month at the 1-, 6-, and 12-month horizons, respectively. For momentum change (mchg1, mchg6, 

and mchg12), its High-Low return spreads are -0.64%, (t=-1.66), 0.48% (t=2.32), and 0.08% 

(t=0.5) per month at the 1-, 6-, and 12- horizons, respectively. The residual momentum (im11 and 

im6) is, in general, positively related to stock returns, but the High-Low return spread is small 

and insignificant for all horizons. Even with equally-weighted returns, price momentum 

anomalies fare poorly in China. Cakici, Chan, and Kudret (2015) also fail to find that momentum 

is a useful predictor in China’s stock market.  

The other four momentum anomalies, including 52-week high, standardized unexpected 
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earnings, revenue surprise, and tax expense surprise are not replicated in China. The High-Low 

deciles formed on 52w, sue, rs, and tes earn on average positive returns from 0.08% to 0.46% per 

month with the Newey-West t-statistics less than 1.93 at the 1-, 6-, and 12-month horizons. 

In summary, 2 out of 36 anomalies (5.6%) are significant at the 5% level in the momentum 

group in China. However, the replication rate of momentum anomalies in the U.S. by Hou, Xue, 

and Zhang (2019) is 63.2%. The much lower replication rate or the failure of momentum in 

China coincides with the international evidence for momentum. Cakici, Tang, and Yan (2016) 

find that momentum strategies generally fail to generate superior returns in emerging markets. 

Value-versus-Growth 

Panel C provides the result for 38 value-versus-growth anomalies.  

There exists the value effect in China. There are 13 significant anomalies, which include 

bmj, sp, bmq1, amq1, lrev1, dpq1, spq1, lrev6, dpq6, spq6, lrev12, dpq12, and spq12. With value-

weighted returns, the strategy that longs the stocks with highest bmj and shorts the stocks with 

lowest bmj at the end of each June, and holds the portfolios for 1 year can produce 0.75% returns 

per month with the Newey-West t-statistic of 2.30. Similarly, the High-Low return spread of sp is 

0.74% per month with the Newey-West t-statistic of 2.35. Hsu, Viswanathan, Wang, and Wool 

(2017) also find that sp is significant in China’s A-share stock market. The quarterly value-

versus-growth anomaly variables, including bmq1, amq1, dpq1, and spq1 have a significant and 

positive relationship with stock returns at the 1-month horizon. The High-low return spreads of 

these four anomalies range from 0.46% (dpq1) to 0.85% (spq1) per month with the Newey-West 

t-statistics greater than 2. At the 6- and 12-month horizons, the High-Low return spreads of dpq6, 

spq6, dpq12, and spq12 are positive and significant, with the values ranging from 0.42% (dpq12) 

to 0.71% (spq12) per month. However, almost all value-versus-growth anomaly variables formed 

on the basis of the fiscal accounting data in December are insignificant. The value anomalies, 

including bm, am, dm, ep, ocfp, and dp have positive but insignificant High-Low spreads, with 

the values ranging from 0.05% to 0.63% per month and the t-statistics ranging from 0.13 to 1.68. 
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The High-Low return spreads of de, sg, and em are negative but insignificant. When anomaly 

variables are calculated based on the recent market value, the High-Low spreads of dmq1, epq1, 

ocfpq1, and emq1 are positive but insignificant at the 1-month horizon. The anomaly variables, 

including bmq6 (bmq12), amq6 (amq12), dmq6 (dmq12), epq6 (epq12), ocfpq6 (ocfpq12), and 

emq6 (emq12) are insignificant at the 6-month (12-month) horizon. The value effect exists in 

China, which is consistent with the findings of Hsu, Viswanathan, Wang, and Wool (2017) and 

Liu, Stambaugh, and Yuan (2019). The High-Low deciles for the long-term reversal (lrev) are 

negative and significant at the 1-, 6-, and 12-month horizons, respectively.  

The replication rate for value-versus-growth anomalies in China is 34.2%, which is slightly 

lower than that (42%) in the U.S. by Hou, Xue, and Zhang (2019). Cakici, Tang, and Yan (2016) 

study the value effect in international markets, and find that the value effect exists in all markets 

except Brazil. The value effect in China confirms to the international evidence. 

Investment 

Panel D shows the result for 19 investment anomalies.  

There are no significant investment anomalies in China. When the portfolio is sorted at the 

end of June of each year, the High-Low return spreads for ag, sharechg, cei, cdi, ivg, ivchg, acc, 

accp, lg, and bvg are negative but insignificant. The spreads are ranging from -0.06% to -0.65% 

per month. When the portfolio is sorted at the end of each month, the High-Low return spreads 

for quarterly asset growth (agq), liabilities growth (lgq), and book value growth (bvgq) are 

between -0.19% (bvgq6) and 0.30% (lgq1) per month at the 1-, 6-, and 12-month horizons. The 

result for investment anomalies, especially asset growth, is consistent with the previous literature 

in China. Chen, Kim, Yao, and Yu (2010) find that the High-Low return spread of asset growth is 

-0.66% with the t-value of -1.72, which is significant at the 10% level from 1995 to 2007. Hsu, 

Viswanathan, Wang, and Wool (2017), Guo, Zhang, Zhang, and Zhang (2017), Lin (2017), and 

Liu, Stambaugh, and Yuan (2019) do not support the significant relation between asset growth 

and stock returns in China. For the acc anomaly, the result that its High-Low return spread is 
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insignificant is consistent with the findings of Hsu, Viswanathan, Wang, and Wool (2017) and 

Liu, Stambaugh, and Yuan (2019). 

Overall, I find that no investment anomalies are successfully replicated in China. However, 

the replication rate of investment anomalies in the U.S. is much higher, which is 73.7% as shown 

in Hou, Xue, and Zhang (2019). The failure of investment replication in China is consistent with 

the investment or asset growth effect in international markets by Titman, Wei, and Xie (2013). 

Specifically, they find that the investment effect is stronger in countries with more developed 

markets than in countries with less developed markets. Because financial market development 

captures either managers’ willingness or ability to align investment expenditures to the cost of 

capital and align managers’ incentives with shareholders’, and the investment effect arises from 

maximizing the shareholder value. Titman et al. also show that the investment effect is not due to 

bad corporate governance or trading costs across countries, inconsistent with the mispricing 

interpretation. Additionally, Watanabe, Xu, Yao, and Yu (2013) find that the negative effect of 

asset growth on returns is stronger in more developed capital markets and markets where stocks 

are more efficiently priced, but is unrelated to country characteristics representing limits to 

arbitrage, investor protection, and accounting quality. The evidence suggests that the investment 

effect is more likely due to an optimal investment effect than due to overinvestment. China’s 

stock market with less than 30 years’ history is less developed than the U.S. market, which has 

developed for hundreds of years. For a variety of reasons, China’s corporate managers do not 

seem to make investment to maximize the shareholder’s equity. 

The comparison of market efficiency in developed and emerging markets is documented in 

the literature. The earlier studies of Bekaert and Harvey (2002), Bhattacharya, Daouk, Jorgenson, 

and Kehr (2000) document larger inefficiencies in emerging markets. More recent results in 

Griffin, Kelly, and Nardari (2010) point to higher transaction costs and information costs in 

emerging markets. 

Profitability 
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Panel E reports the result for the portfolio analysis on 43 profitability anomalies. 

 There are 5 profitability anomalies that fare well in China. With all A-share sample and 

value-weighted returns, the High-Low spreads of droe and droa are between 0.5% (droa6) and 

0.90% (droe1) per month with the t-statistics greater than 2.72 in the next 1 month and 6 months. 

The quarterly sales growth (sgq1) has a positive and significant relation with stock returns in the 

next 1 month. The High-Low spread is 0.57% per month with the t-statistic of 2. 

Most (88.4%) of the profitability anomaly variables are insignificant with all A-share 

sample and value-weighted returns. When the portfolio is sorted at the end of June of each year, 

the High-Low return spreads of ct, gpa, gpla, ope, ople, opa, opla, tibi, bl, and pmg are 

insignificant, with the values ranging from -0.20% (pmg) to 0.35% (ct) per month. These High-

Low return spreads are almost positive but insignificant. When the portfolio is sorted at the end 

of each month, the High-Low return spreads of roe and roa are positive with the values ranging 

between 0.36% (roa12) and 0.77% (roe1) per month and the Newey-West t-statistics ranging 

from 0.96 to 1.91 at the 1-, 6-, and 12-month horizons. Liu, Stambaugh, and Yuan (2019) find 

that the roe anomaly is only significant at the 10% level. However, the profitability premium 

exists in China after excluding microcap firms shown in Section 4.2.1. With equally-weighted 

returns, the profitability anomalies perform even more poorly. It indicates that profitability 

anomalies may work in large firms. 

In China, only 5 out of 43 anomalies (11.6%) from the profitability group are significant at 

the 5% level. However, the profitability effect is much stronger in the U.S., with the replication 

rate of 44.3% by Hou, Xue, and Zhang (2019).  

Intangibles 

Panel F reports the portfolio analysis result for 24 anomaly variables from intangibles.  

5 out of 24 intangibles anomalies are replicated at the 5% level. Both the R&D expense-to-

market ratio (rdm, rdmq1, rdmq6, and rdmq12) and seasonality (Ra25) have a positive relation 
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with stock returns. The High-Low spreads of rdm, rdmq1, rdmq6, and rmq12 are 0.74% (t=2.86), 

1.02% (t=4.13), 0.79% (t=3.18), and 0.75% (t=2.98), respectively. The High-Low return spread 

of Ra25 is 0.97% per month with the Newey-West t-statistic of 3.93 at the 1-month horizon.  

When the portfolio is sorted at the end of June of each year, rds, ol, dsi, and dgs have no 

significant relationships with stock returns in the next 1 year. The High-Low spreads are ranging 

between -0.22% (dgs) and 0.14% (ol) per month. Only the spread of dgs is negative. When the 

portfolio is sorted at the end of each month, the High-Low return spreads of cta, rdsq, olq, and 

age are all positive but insignificant with the Newey-West t-statistics less than 1.32 at the 1-, 6-, 

and 12-month horizons. For seasonality, the return spread of Ra1 is 0.32% per month with the t-

statistic of 0.95 at the 1-month horizon. All return spreads of Rn1 and Rn25 are negative but 

insignificant, with the values around -0.7% per month and the Newey-West t-statistics of -1.5.  

20.8% of intangibles anomalies are replicated at the 5% in China. The replication rate is 

similar to that in the U.S. by Hou, Xue, and Zhang (2019), which is 25.2%. 

Overall, I find that 41 of 231 (17.7%) anomalies are significant at the 5% level (the |t|-value 

≥1.96) in China’s A-share stock market from 2000 to 2017. Most of these significant anomalies 

are from the trading frictions (especially trading liquidity factors) and value-versus-growth 

groups with a total number of 29, which accounts for 71% of total significant anomalies. 

However, Hou, Xue, and Zhang (2019) find that most (96%) of the trading frictions anomaly 

variables are insignificant at the 5% level in the U.S. In addition, most of momentum and 

investment anomalies are replicated in the U.S., but they fare poorly in China. The profitability 

effect in China is also weaker than that in the U.S. The result is, in general, consistent with the 

international evidence on anomalies. 

Hou, Xue, and Zhang (2019) exclude financial firms, whereas I include them in the result 

following Liu, Stambaugh, and Yuan (2019), who include financial firms to construct China’s 

factors. I also exclude financial firms, and the results are virtually unchanged (available upon 

request). Additionally, I do the robustness checks for the anomalies that are only based on trading 



 

22 
 

data by extending the sample from 1995 to 2017. The anomalies are from the trading frictions 

and momentum groups. The result is shown in Appendix B. I find that 11 anomalies are 

significant at the 5% level (the |t|-value ≥1.96) among 71 trading frictions anomalies. 5 out of 36 

momentum anomalies are significant at the 5% level (the |t|-value ≥1.96). Additionally, for the 

size and other ratio anomalies (e.g., the book-to-market ratio) constructed with market 

capitalization, I use total shares outstanding with non-tradable A shares to do robust checks and 

find the result remains. The result is not reported. 

4.2 Additional Results on Portfolio Analysis 

In this section, I will do portfolio analysis among A-share stocks after excluding microcap stocks 

in order to avoid the influence of overweighting on very small stocks in portfolios and shell-

value contamination. Without microcap firms, I calculate both value-weighted and equally-

weighted portfolio returns. I will also do portfolio analysis among all A-share stocks after the 

split-share structure reform from 2007 to 2017.  

4.2.1 Portfolio Analysis after Excluding Microcap Stocks  

Fama and French (2008) show that microcaps have the highest cross-sectional dispersions of 

returns and anomaly variables in the U.S. stock market. Liu, Stambaugh, and Yuan (2019) find 

that the stock of the smallest 30% of listed firm in China is priced to be more related to IPO 

activity (potential shells in reverse merges), but less related to the firm’s underlying business. To 

reduce the effect of microcap firms and reverse mergers on portfolio returns, I first exclude the 

microcap stocks with stock capitalization in the smallest 30% of all A-share stocks, according to 

Liu, Stambaugh, and Yuan (2019).  

Table 3 and Figure 2 show that among 231 anomalies, 51 anomalies (22.1%) are significant 

at the 5% level with the single test hurdle of the absolute t-cutoff of 1.96 after excluding the 

smallest 30% of all firms from 2000 to 2017. Among these significant anomalies, 10, 5, 15, 0, 

16, and 5 anomalies with the replication rates of 14.1%, 13.9%, 39.5%, 0%, 37.2%, and 20.8% 
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are from the trading frictions, momentum, value-versus-growth, investment, profitability, and 

intangibles groups, respectively. Surprisingly, 11 more profitability anomalies become significant 

in the sample but microcap firms. Columns 5-8 of Table 4 report the portfolio analysis result for 

each anomaly after excluding microcap firms at each portfolio formation date. With value-

weighted monthly returns, I find that the result in columns 5-6 of Table 4 is similar to the 

findings without excluding microcap firms in the first two columns of Table 4. 

Panel A of Table 4 shows that 10 out of 71 anomalies from trading frictions are significant 

at the 5% level even after excluding 30% microcap firms. 8 anomalies remain significant in all 

A-share sample. After excluding microcap firms, the High-Low return spreads of betaDM1, tv6, 

dtv1, dtv6, dtv12, vdtv6, vdtv12, and mdr1 become insignificant, while the High-Low return 

spreads of turn1 and Lm1-6 become significant. Panel B provides the High-Low return spreads 

for momentum anomalies after excluding microcap firms. 5 anomalies are significant, which are 

mchg6, sue1, tes1, tes6, and tes12. Only the mchg6 anomaly is significant both in all A-share 

sample and in the sample but microcap firms. In Panel C, I find that 15 out of 38 value-versus-

growth anomalies are significant at the 5% level in the sample but microcap firms. 13 anomalies 

are significant in both all A-share sample and the sample but microcap firms. The dmq1 and epq1 

anomalies become significant after excluding microcap firms. Liu, Stambaugh, and Yuan (2019) 

find that the earnings-to-price ratio works in China, and the book-to-market factor in Fama and 

French (1992) three factors should be replaced by the earnings-to-price factor. Panel D shows 

that there are still no significant investment anomalies even after dropping 30% microcap firms. 

Panel E shows that 16 out of 43 anomalies are significant at the 5% level in the sample but 

microcap firms. Among these 16 anomalies, 5 are significant both in all A-share stocks and in the 

sample but microcap firms, and 11 more anomalies are significant only in the sample but 

microcap firms. These are tibi, roe1, roe6, roa1, roa6, gplaq1, gplaq6, opleq1, opleq6, oplaq1, 

and oplaq6, which have significant and positive relationships with stock returns in the next 1 and 

6 months. This finding for profitability anomalies is consistent with the result in Jiang, Qi, and 

Tang (2018). Panel F shows that 5 out of 19 intangibles anomalies are significant after excluding 
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the smallest 30% of all firms. These anomalies are also significant in all A-share sample.  

With the equally-weighted scheme and excluding the smallest 30% of all firms in Table 3 

and columns 7-8 of Table 4, I find that among 231 anomalies, 81 anomalies (35.1%) are 

significant at the 5% level (the |t|-value ≥1.96) from 2000 to 2017. Among these significant 

anomalies, 39, 8, 17, 3, 8, and 6 anomalies are from the trading frictions, momentum, value-

versus-growth, investment, profitability, and intangibles groups, respectively. There are 30 more 

significant anomalies when using the equally-weighted scheme than the number of significant 

anomalies with the value-weighted scheme. It means that putting more weights on small stocks 

can produce more significant anomalies. 

4.2.2 Portfolio Analysis after the Split-Share Structure Reform 

In China, there was the split-share structure reform in stock market starting in 2005. The floating 

A shares of stocks changed a lot from the reform. By the end of 2006, more than 80% of firms 

had finished the reform of non-tradable shares. The split-share structure reform has a big 

influence on China’s stock market. Therefore, I start to do portfolio analysis from January 2007. 

The subsample period is adopted from 2007 to 2017 to further analyze the performance of these 

231 anomalies.  

Table 3 and Figure 2 show the portfolio analysis result with all A-share sample and value-

weighted portfolio returns after the reform. 29 out of 231 anomalies (12.6%) are significant at 

the 5% level with the single test hurdle of the |t|-cutoff of 1.96, The replication rate is lower than 

that in the full sample period from 2000 to 2017. Among these 29 significant anomalies after the 

reform, 13, 3, 4, 2, 4, and 3 anomalies with the replication rates of 18.3%, 8.3%, 10.5%, 10.5%, 

9.3%, and 12.5% are from the trading frictions, momentum, value-versus-growth, investment, 

profitability, and intangibles groups, respectively. 20 significant anomalies are robust to the 

subsample, and half of them are from the trading frictions group. It means that the split-share 

structure reform indeed has big influence on China’s stock market. Columns 9-10 of Table 4 

reports the result for one-way portfolio sort of each anomaly with all A-share stocks in the 
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subsample. 

Panel A reports the portfolio sorting result for trading frictions factors. I find that the High-

Low return spreads for 13 anomaly variables are significant at the 5% level. Among these, 10 

anomalies are robust to the subsample. Trading frictions anomalies contribute most (about 45%) 

among 29 significant anomalies. Panel B reports the portfolio sorting result for momentum 

anomalies in the subsample. I find that 3 momentum anomalies are significant at the 5% level. 

The anomalies include m6-1, m24-1, and mchg1, which have significant and negative High-Low 

spreads. Among these, only the m24-1 anomaly is still significant in the full sample period from 

2000 to 2017. Panel C reports the result for value-versus-growth anomalies. In the sample period 

of 2007-2017, I find that only 4 anomalies are significant at the 5% level. This number is much 

less than the significant anomalies in the sample period of 2000-2017. Among these, only 3 

anomalies are robust to the subsample, which are lrev1, lrev6, and lrev12. The emq12 anomaly is 

only significant after 2007. Panel D reports the result for investment anomaly variables. Only 2 

anomalies, which are cdi and bvgq6, are significant at the 5% level from 2007 to 2017. Panel E 

shows that there are 4 significant profitability anomalies at the 5% level from 2007 to 2017. All 

of them are also significant in the full sample. Panel F shows that 3 intangibles anomalies are 

significant in the subsample after the split-share structure reform, which are rdmq1, Rn1, and 

Ra25. Only rdmq1 and Rn1 are robust to the subsample. 

With all A-share sample and equally-weighted portfolio returns in Table 3 and columns 11-

12 of Table 4, I find that 99 out of 231 anomalies (42.9%) are significant at the 5% level (the |t|-

value ≥ 1.96) after the reform, with 45, 13, 11, 15, 6, and 9 from the trading frictions, 

momentum, value-versus-growth, investment, profitability, and intangibles groups, respectively. 

The finding is similar to the result with equally-weighted returns in all A-share sample from 

2000 to 2017. 

4.3 Explaining the Significant Anomalies with the CAPM 

In this section, I will use the CAPM to explain the 41 significant anomalies with value-weighted 
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returns in all A-share sample from 2000 to 2017.9 I regress the monthly High-Low returns shown 

in the first two columns of Table 4 on the market risk premium and report the alphas, the Newey-

West t-statistics of alphas, and the beta on the market risk premium. 

Table 5 reports the result for alphas and betas of 41 significant anomalies. The alpha is 

obtained by regressing the High-Low monthly returns on the market risk premium. Among these 

41 significant anomalies, the alphas of 37 anomalies are significant, which means that they 

cannot be explained the CAPM. Among 16 significant anomalies from trading frictions, 15 have 

significant CAPM alphas. For example, the trading strategy that longs the smallest stocks and 

shorts the largest stocks can produce the alpha of 1.26% per month. The High-Low abnormal 

returns of idvff1 and idvc1 earn significant CAPM alphas at the 1-month horizon. The betaDM1 

anomaly has insignificant alpha at the 5% level. One significant momentum anomaly, which is 

m24-1, earns significant alpha of -0.81% per month with the t-value of -2.11 at the 1-month 

horizon. Among 13 significant value-versus-growth anomalies, 12 have significant alphas. For 

instance, the bmj anomaly earns 0.76% alpha per month with respect to the CAPM. All of 5 

significant profitability anomalies have significant alphas with the t-statistics greater than 2.5. It 

means that the profitability anomalies cannot be explained by the CAPM in China. The CAPM 

alphas of droe1, droe6 droa1, droa6, and sgq1 are ranging from 0.49% to 0.88% per month. For 

5 significant intangibles anomalies, all of them have significant alphas, including two with t≥2.9. 

For rdm, when the portfolio is sorted at the end June of each year, it has the CAPM alpha of 

0.76% per month with the t-value of 2.99. When the portfolio is sorted at the end of each month, 

the CAPM alphas of rdmq1, rdmq6, and rdmq12 are 0.95% (t=4.32), 0.72% (t=3.11), and 0.68% 

(t=2.92) per month at the 1-, 6-, and 12-month horizons, respectively. For seasonality (Ra25), its 

CAPM alpha is 0.95% with the t-statistic of 3.89. 

[Insert Table 5 here]  

                                                             
9The Fama-French three or five factors are commonly in the U.S. market, but they are debated in China’s stock 

market (see Liu, Stambaugh, and Yuan (2019)). Therefore, I adopt the CAPM to adjust returns in China. 



 

27 
 

4.4 Commonality among the Significant Anomalies 

I will explore the commonality among the 41 significant anomalies with all A-share sample and 

value-weighted returns at the 5% level (|t|≥1.96). I calculate the pairwise time-series correlations 

based on each anomaly’s long-short portfolio returns, which are adjusted with the negative 

average High-Low returns to be positive by timing -1. The within-category correlations are 

averages across all the pairwise correlations within a category, and the cross-category 

correlations are averages across all the possible pairwise correlations across a given pair of 

categories. Panel A of Table 6 shows the time-series correlations of long-short portfolio returns. 

The significant anomalies are from 5 categories. No significant anomalies are from the 

investment group. The average within-category correlations are, in general, high, while the 

average cross-category correlations are weak. The average within-category correlations range 

from 0.18 to 0.68. To be more specific, the average within-category correlation in the trading 

frictions group is 0.18. The average within-category correlation in the profitability group is 0.68. 

In contrast, the average cross-category correlations are between -0.11 and 0.31. 

[Insert Table 6 here]  

I conduct the principle component (PC) analysis for the long-short portfolio returns of 41 

significant anomalies. Panel B of Table 6 shows that the first few PCs do a good job capturing 

cross-sectional variation in expected returns of the anomaly portfolios. The PC analysis requires 

a common sample for all anomalies. I start the sample from 2002. The first principle component 

for each category explains a large amount of the total variance of the long-short portfolio returns 

within each category, 52.11%, 79.86%, 59.84%, 75.28%, and 63.17% across the trading frictions, 

momentum, value-versus-growth, profitability, and intangibles groups, respectively. Across all 

the 41 significant anomalies, the first 1-3 principle components combine to explain 38.49%, 

56.03%, and 72.05% of the total variance. 

4.5 Fama-MacBeth (1973) Regressions 

The Fama and MacBeth (1973) cross-sectional regressions may be popular to study the 
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relationships between anomaly variables and stock returns in the literature. However, it puts 

equal weights on microcap firms, and the ordinary least squares (OLS) can be dominated by 

microcaps. Harvey and Liu (2018) argue that value-weighting estimates from cross-sectional 

regressions better capture the economic importance. In this way, I adopt both Fama-MacBeth 

cross-sectional regressions with ordinary least squares (FM-OLS) and Fama-MacBeth cross-

sectional regressions with weighted least squares (FM-WLS). 

I deal with anomaly variables when running monthly cross-sectional regressions. First, I 

winsorize the regressors at the 1-99% level at the end of each month to alleviate the impact of 

outliers. Second, I standardize a given winsorized regressor by subtracting its cross-sectional 

mean, and then dividing by its cross-sectional standard deviation, since different anomaly 

variables have different units. Thus, the cross-sectional slope estimates the change in the average 

return when the regressor varies by one cross-sectional standard deviation. Third, I take the 

logarithm of value-versus-growth ratio anomalies, such as the book-to-market ratio, earnings-to-

price ratio, asset-to-market-ratio, sales-to-price-ratio, et al. For anomalies with a multi-month 

holding period (e.g. 6-month), I run the regression of returns in month t on anomaly variables at 

month t-h, for h=1, 2, …, 6. I then take the average of the slope coefficients from the 6 sub-

regressions as the slope coefficient for the anomaly at the end of month t, and calculate the 

Fama-MacBeth t-value from the time series of the average of slope coefficients. This procedure 

is analogous to the monthly portfolio analysis with h-period returns. 

Table 7 reports the result for Fama-MacBeth regressions with different measures, different 

samples, and different sample periods. In the first two columns, I find that there are 27 

significant anomalies at the 5% level (|t|≥1.96) with the FM-WLS in all A-share sample from 

2000 to 2017. The number of significant anomalies is, in general, lower than the portfolio 

analysis result in the first two columns of Table 4. Similarly, in columns 3-4, 96 anomalies have 

significant coefficients at the 5% level with the FM-OLS in all A-sample sample from 2000 to 

2017. It is consistent with the portfolio analysis result with equally-weighted returns in columns 

3-4 of Table 4. After excluding the 30% of smallest firms, there are 27 significant anomalies with 
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the FM-WLS and 89 significant anomalies with the FM-OLS. After the split-share structure 

reform, 11 anomalies are significant with the FM-WLS, and 120 anomalies are significant with 

the FM-OLS at the 5% level. 

[Insert Table 7 here] 

5. Conclusion 

Following the procedure of replicating anomalies in the U.S. by Hou, Xue, and Zhang (2019), 

combining with China’s unique stock market characteristics, and by compiling a large Chinese 

data library, I have attempted to replicate the bulk of the published anomalies literature in finance 

and accounting that consists of 231 anomalies. I find that anomaly variables determining U.S. 

and China’s stock market returns are different. 

Using a portfolio analysis method and value-weighted returns, I find that 41 out of 231 

anomalies (17.7%) are significant at the 5% level with single tests (|t|≥1.96) in all A-share 

sample from 2000 to 2017. When imposing the absolute t-cutoff of 2.78 for multiple tests, only 

13 anomalies are significant. The result for Fama-MacBeth cross-sectional regressions with 

weighted least squares is, in general, consistent with the portfolio analysis result. The overall 

replication rate in China is much lower than that in the U.S. Specifically, compared with the 

replication result in the U.S., the replication rate in the trading frictions group is much higher, 

while the replication rate in momentum, investment, and profitability is much lower in China.  

In order to reduce the effect of microcap firms and shell-value contamination on portfolio 

returns, I exclude microcap firms with the market capitalization in the bottom 30% of all firms. 

51 out of 231 anomalies (22.1%) are significant at the 5% level (|t|≥1.96) with value-weighted 

returns from 2000 to 2017. After the split-share structure reform with the subsample from 2007 

to 2017, 29 out of 231 anomalies (12.6%) are significant at the 5% level (|t|≥1.96) with all A-

share sample and value-weighted returns in recent more than 10 years.  
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Figure 1. Replication Rates with Portfolio Analysis 

This figure plots the fraction (in %) of significant anomalies in total number of anomalies in different samples, with 

different weighting schemes, and in different sample periods. I adopt the absolute t-cutoffs of 1.96 (single test in 

grey) and 2.78 (multiple test in blue), respectively. Note, “vw all” and “ew all” represent value-weighted and 

equally-weighted returns in all A-share sample from 2000 to 2017, respectively, “vw 30%” and “ew 30%” denote 

value-weighted and equally-weighted returns in the sample but the smallest 30% of firms from 2000 to 2017, 

respectively, “vw all 07” and “ew all 07” represent value-weighted and equally-weighted returns in all A-share 

sample from 2007 to 2017, respectively. 
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Panel A. Trading Frictions (71)                            Panel B. Momentum (36) 

 

Panel C. Value-versus-Growth (38)                     Panel D. Investment (19) 

 

Panel E. Profitability (43)                                    Panel F. Intangibles (24) 

 

Figure 2. Replication Rates for Each Category of Anomalies with Portfolio Analysis 

This figure plots the fraction (in %) of significant anomalies in total number of anomalies for each category in 

different samples, with different weighting schemes, and in different sample periods. I adopt the absolute t-cutoffs of 

1.96 (single test in grey) and 2.78 (multiple test in blue), respectively. Note, “vw all” and “ew all” represent value-

weighted and equally-weighted returns in all A-share sample from 2000 to 2017, respectively, “vw 30%” and “ew 

30%” denote value-weighted and equally-weighted returns in the sample but the smallest 30% of firms from 2000 to 

2017, respectively, “vw all 07” and “ew all 07” represent value-weighted and equally-weighted returns in all A-share 

sample from 2007 to 2017, respectively. 
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Table 1. Summary on China’s A-share Stock Market 

This table provides the summary of China’s A-share stock market year by year from 1993 to 2017. Panel A reports 

the number of firms, value-weighted market returns, free float A market capitalization (MV), and total market 

capitalization (TMV). Panel B provides summary statistics, including the 25th (P25), 75th (P75) percentiles, the 

median (P50) on firm size, book-to-market ratio (BM), 11-month momentum (Momentum), asset growth (AG), and 

return on equity (ROE) year by year. 

 

Panel A. A-share Stock Market 

Year NO. of Firms Annual Returns MV (Billion RMB) TMV (Billion RMB) 

1993 177 -7% 66 366 

1994 287 -24% 81 403 

1995 311 -10% 80 387 

1996 514 116% 253 1,070 

1997 720 37% 488 1,874 

1998 826 -4% 558 2,077 
1999 923 18% 796 2,794 

2000 1,060 54% 1,562 5,039 

2001 1,136 -24% 1,334 4,548 

2002 1,200 -19% 1,173 4,051 

2003 1,263 -3% 1,234 4,517 

2004 1,353 -16% 1,100 3,957 

2005 1,358 -10% 1,004 3,470 

2006 1,411 112% 2,368 10,308 

2007 1,527 170% 9,060 39,980 

2008 1,602 -62% 4,439 14,772 

2009 1,696 105% 14,945 28,947 

2010 2,041 -7% 19,079 30,358 
2011 2,320 -22% 16,335 24,897 

2012 2,473 5% 17,991 26,649 

2013 2,469 0% 19,792 27,164 

2014 2,593 52% 31,468 42,786 

2015 2,809 23% 41,550 58,356 

2016 3,035 -11% 39,087 55,663 

2017 3,468 8% 44,701 63,062 
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Panel B. Summary on Anomalies 

 size  BM  Momentum  AG  ROE 

 P25 P50 P75  P25 P50 P75  P25 P50 P75  P25 P50 P75  P25 P50 P75 

1993 0.17 0.26 0.47  0.33 0.88 1.89  -0.19 0.07 0.37  -0.98 -0.96 -0.69  0.10 0.10 0.10 

1994 0.15 0.21 0.33  0.70 1.13 1.97  -0.43 -0.21 0.06  0.25 0.52 1.10  0.14 0.15 0.17 

1995 0.13 0.19 0.31  1.10 1.64 2.68  -0.14 -0.04 0.14  0.11 0.24 0.46  0.09 0.12 0.15 

1996 0.21 0.33 0.53  1.27 1.84 2.90  0.51 1.19 2.36  0.06 0.16 0.26  0.04 0.09 0.12 

1997 0.28 0.45 0.73  0.69 0.91 1.42  -0.05 0.15 0.46  0.02 0.09 0.24  0.05 0.10 0.13 

1998 0.34 0.50 0.78  0.61 0.83 1.21  -0.07 0.16 0.41  0.04 0.14 0.31  0.07 0.10 0.13 
1999 0.44 0.64 1.00  0.64 0.89 1.35  0.05 0.21 0.42  0.02 0.14 0.32  0.06 0.10 0.12 

2000 0.83 1.17 1.72  0.53 0.79 1.20  0.39 0.59 0.86  -0.03 0.09 0.24  0.05 0.09 0.11 

2001 0.68 0.93 1.37  0.34 0.52 0.75  -0.26 -0.18 -0.10  0.01 0.12 0.30  0.05 0.07 0.10 

2002 0.50 0.72 1.12  0.49 0.71 0.99  -0.26 -0.19 -0.08  -0.03 0.07 0.21  0.03 0.06 0.09 

2003 0.38 0.59 1.05  0.64 0.96 1.31  -0.27 -0.17 -0.01  -0.02 0.07 0.19  0.02 0.06 0.08 

2004 0.30 0.47 0.84  0.83 1.19 1.64  -0.23 -0.11 0.03  0.01 0.10 0.24  0.02 0.06 0.09 

2005 0.24 0.39 0.72  1.01 1.47 2.02  -0.31 -0.20 -0.05  -0.01 0.08 0.22  0.02 0.06 0.10 

2006 0.39 0.70 1.46  1.19 1.75 2.48  0.37 0.64 1.09  -0.04 0.05 0.16  0.01 0.05 0.10 

2007 1.22 2.31 4.90  0.62 1.02 1.50  0.87 1.34 1.99  -0.03 0.06 0.18  0.02 0.06 0.11 

2008 0.53 0.98 2.01  0.24 0.39 0.61  -0.71 -0.64 -0.55  0.01 0.13 0.32  0.04 0.08 0.13 

2009 1.55 2.73 5.91  0.58 0.94 1.47  0.87 1.24 1.75  -0.04 0.06 0.20  0.02 0.06 0.12 

2010 1.61 2.96 6.10  0.23 0.37 0.61  -0.13 0.06 0.33  0.00 0.10 0.25  0.03 0.07 0.12 
2011 1.03 1.99 4.11  0.23 0.41 0.78  -0.31 -0.21 -0.08  0.03 0.14 0.30  0.05 0.08 0.12 

2012 1.04 2.00 4.26  0.39 0.69 1.25  -0.27 -0.15 0.00  0.02 0.11 0.26  0.04 0.08 0.12 

2013 1.53 2.70 5.45  0.44 0.73 1.24  -0.02 0.20 0.51  0.02 0.10 0.20  0.03 0.07 0.11 

2014 2.30 3.93 7.82  0.36 0.59 0.92  0.22 0.43 0.71  0.02 0.10 0.20  0.03 0.06 0.11 

2015 4.24 6.86 12.38  0.29 0.45 0.69  0.18 0.50 0.93  0.01 0.10 0.24  0.02 0.06 0.11 

2016 3.75 5.82 10.10  0.19 0.31 0.48  -0.22 -0.11 0.03  0.00 0.10 0.31  0.02 0.06 0.10 

2017 2.24 4.45 8.97  0.26 0.40 0.61  -0.32 -0.19 -0.01  0.02 0.10 0.29  0.03 0.06 0.10 
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Table 2. List of Anomalies 

This table lists the symbols and full names (brief description) of 231 anomalies. The anomalies are categorized into 

six groups, which are (1) trading frictions, (2) momentum, (3) value-versus-growth, (4) investment, (5) profitability, 

and (6) intangibles. Appendix A shows the detail of defining these anomaly variables and portfolio construction.  

 

Panel A. Trading Frictions (71) 

size Firm size (market equity), Banz (1981) 

idvc Idiosyncratic volatility per the CAPM, Ali, Hwang, and Trombley (2003) 

idvff1 Idiosyncratic volatility per the FF 3-factor model (1-month holding period),  

Ang, Hodrick, Xing, and Zhang (2006) 

idvff6 Idiosyncratic volatility per the FF 3-factor model (6-month holding period) 

idvff12 Idiosyncratic volatility per the FF 3-factor model (12-month holding period) 
idvc1 Idiosyncratic volatility per the CAPM (1-month holding period) 

idvc6 Idiosyncratic volatility per the CAPM (6-month holding period) 

idvc12 Idiosyncratic volatility per the CAPM (12-month holding period) 

tv1 Total volatility (1-month holding period), Ang, Hodrick, Xing, and Zhang (2006) 

tv6 Total volatility (6-month holding period) 

tv12 Total volatility (12-month holding period) 

idsff1 Idiosyncratic skewness per the FF 3-factor model (1-month holding period), 

Boyer, Mitton, and Vorkink (2009) 

idsff6 Idiosyncratic skewness per the FF 3-factor (6-month holding period) 

idsff12 Idiosyncratic skewness per the FF 3-factor (12-month holding period) 

idsc1 Idiosyncratic skewness per the CAPM (1-month holding period) 

idsc6 Idiosyncratic skewness per the CAPM (6-month holding period) 
idsc12 Idiosyncratic skewness per the CAPM (12-month holding period) 

ts1 Total skewness (1-month holding period), Amaya, Christoffersen, Jacobs, and Vasquez (2015) 

ts6 Total skewness (6-month holding period) 

ts12 Total skewness (12-month holding period) 

cs1 Co-skewness (1-month holding period), Harvey and Siddique (2000) 

cs6 Co-skewness (6-month holding period) 

cs12 Co-skewness (12-month holding period) 

betam1 Market beta using monthly returns (1-month holding period), Fama and MacBeth (1973) 

betam6 Market beta using monthly returns (6-month holding period) 

betam12 Market beta using monthly returns (12-month holding period) 

beta1 Market beta using daily returns (1-month holding period) 
beta6 Market beta using daily returns (6-month holding period) 

beta12 Market beta using daily returns (12-month holding period) 

dbeta1 Downside market beta (1-month holding period), Ang, Chen, and Xing (2006) 

dbeta6 Downside market beta (6-month holding period) 

dbeta12 Downside market beta (12-month holding period) 

betaFP1 The Frazzini-Pedersen Beta (1-month holding period), Frazzini and Pedersen (2013) 

betaFP6 The Frazzini-Pedersen Beta (6-month holding period) 

betaFP12 The Frazzini-Pedersen Beta (12-month holding period) 

betaDM1 The Dimson Beta (1-month holding period), Dimson (1979) 

betaDM6 The Dimson Beta (6-month holding period) 

betaDM12 The Dimson Beta (12-month holding period) 
turn1 Share turnover (1-month holding period), Datar, Naik, and Radcliffe (1998) 

turn6 Share turnover (6-month holding period) 

turn12 Share turnover (12-month holding period) 

vturn1 Variation of share turnover (1-month holding period),  

Chordia, Subrahmanyam, and Anshuman (2001) 

vturn6 Variation of share turnover (6-month holding period) 

vturn12 Variation of share turnover (12-month holding period) 
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dtv1 Dollar trading volume (1-month holding period), Brennan, Chordia, and Subrahmanyam (1998) 

dtv6 Dollar trading volume (6-month holding period) 

dtv12 Dollar trading volume (12-month holding period) 

vdtv1 Variation of dollar trading volume (1-month holding period), 

Chordia, Subrahmanyam, and Anshuman (2001) 

vdtv6 Variation of dollar trading volume (6-month holding period) 
vdtv12 Variation of dollar trading volume (12-month holding period) 

Ami1 Amihud Illiquidity (1-month holding period), Amihud (2002) 

Ami6 Amihud Illiquidity (6-month holding period) 

Ami12 Amihud Illiquidity (12-month holding period) 

Lm1-1 Prior 1-month turnover-adjusted number of zero daily volume (1-month holding period), 

Liu (2006) 

Lm1-6 Prior 1-month turnover-adjusted number of zero daily volume (6-month holding period) 

Lm1-12 Prior 1-month turnover-adjusted number of zero daily volume (12-month holding period) 

Lm6-1 Prior 6-month turnover-adjusted number of zero daily volume (1-month holding period) 

Lm6-6 Prior 6-month turnover-adjusted number of zero daily volume (6-month holding period) 

Lm6-12 Prior 6-month turnover-adjusted number of zero daily volume (12-month holding period) 

Lm12-1 Prior 12-month turnover-adjusted number of zero daily volume (1-month holding period) 
Lm12-6 Prior 12-month turnover-adjusted number of zero daily volume (6-month holding period) 

Lm12-12 Prior 12-month turnover-adjusted number of zero daily volume (12-month holding period) 

mdr1 Maximum daily return (1-month holding period), Bali, Cakici, and Whitelaw (2011) 

mdr6 Maximum daily return (6-month holding period) 

mdr12 Maximum daily return (12-month holding period) 

srev1 Short-term reversal (1-month holding period), Jegadeesh (1990) 

srev6 Short-term reversal (6-month holding period) 

srev12 Short-term reversal (12-month holding period) 

pr1 Share price (1-month holding period), Miller and Scholes (1982) 

pr6 Share price (6-month holding period) 

pr12 Share price (12-month holding period) 
Panel B. Momentum (36) 

m11-1 Prior 11-month momentum (1-month holding period), Jegadeesh and Titman (1993) 

m11-6 Prior 11-month momentum (6-month holding period) 

m11-12 Prior 11-month momentum (12-month holding period) 

m9-1 Prior 9-month momentum (1-month holding period), Jegadeesh and Titman (1993) 

m9-6 Prior 9-month momentum (6-month holding period) 

m9-12 Prior 9-month momentum (12-month holding period) 

m6-1 Prior 6-month momentum (1-month holding period), Jegadeesh and Titman (1993) 

m6-6 Prior 6-month momentum (6-month holding period) 

m6-12 Prior 6-month momentum (12-month holding period) 

m3-1 Prior 3-month momentum (1-month holding period), Jegadeesh and Titman (1993) 

m3-6 Prior 3-month momentum (6-month holding period) 
m3-12 Prior 3-month momentum (12-month holding period) 

m24-1 Prior 24-month momentum (1-month holding period), Jegadeesh and Titman (1993) 

m24-6 Prior 24-month momentum (6-month holding period) 

m24-12 Prior 24-month momentum (12-month holding period) 

mchg1 Momentum change (1-month holding period), Gettleman and Marks (2006) 

mchg6 Momentum change (6-month holding period) 

mchg12 Momentum change (12-month holding period) 

im11-1 11-month residual momentum (1-month holding period), Blitz, Huij, and Martens (2011) 

im11-6 11-month residual momentum (6-month holding period) 

im11-12 11-month residual momentum (12-month holding period) 

im6-1 6-month residual momentum (1-month holding period), Blitz, Huij, and Martens (2011) 

im6-6 6-month residual momentum (6-month holding period) 
im6-12 6-month residual momentum (12-month holding period) 
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52w1 52-week high (1-month holding period), George and Hwang (2004) 

52w6 52-week high (6-month holding period) 

52w12 52-week high (12-month holding period) 

sue1 Standardized unexpected earnings (1-month holding period),  

Foster, Olsen, and Shevlin (1984) 

sue6 Standardized unexpected earnings (6-month holding period) 
sue12 Standardized unexpected earnings (12-month holding period) 

rs1 Revenue surprise (1-month holding period), Jegadeesh and Livnat (2006) 

rs6 Revenue surprise (6-month holding period) 

rs12 Revenue surprise (12-month holding period) 

tes1 Tax expense surprise (1-month holding period), Thomas and Zhang (2011) 

tes6 Tax expense surprise (6-month holding period) 

tes12 Tax expense surprise (12-month holding period) 

Panel C. Value-versus-Growth (38) 

bm Book to market equity ratio, Basu (1983) 

bmj Book to June-end Market equity ratio, Asness and Frazzini (2013) 

bmq1 Quarterly book to market equity (1-month holding period) 

bmq6 Quarterly book to market equity (6-month holding period) 

bmq12 Quarterly book to market equity (12-month holding period) 
am Assets-to-market ratio, Fama and French (1992) 

amq1 Quarterly assets-to-market (1-month holding period) 

amq6 Quarterly assets-to-market (6-month holding period) 

amq12 Quarterly assets-to-market (12-month holding period) 

dm Debt to market equity, Bhandari (1988) 

dmq1 Quarterly debt-to-market (1-month holding period) 

dmq6 Quarterly debt-to-market (6-month holding period) 

dmq12 Quarterly debt-to-market (12-month holding period) 

de Debt-to-book equity ratio, Bhandari (1988) 

lrev1 Long-term reversal (1-month holding period), De Bondt and Thaler (1985) 

lrev6 Long-term reversal (6-month holding period) 
lrev12 Long-term reversal (12-month holding period) 

ep Earnings-to-price ratio, Basu (1983) 

epq1 Quarterly earnings-to-price ratio (1-month holding period) 

epq6 Quarterly earnings-to-price ratio (6-month holding period) 

epq12 Quarterly earnings-to-price ratio (12-month holding period) 

ocfp Operating cash flow to price ratio, Desai, Rajgopal, and Venkatachalam (2004) 

ocfpq1 Operating cash flow to price ratio (1-month holding period) 

ocfpq6 Operating cash flow to price ratio (6-month holding period) 

ocfpq12 Operating cash flow to price ratio (12-month holding period) 

dp Dividend yield, Litzenberger and Ramaswany (1979) 

dpq1 Quarterly dividend yield (1-month holding period) 
dpq6 Quarterly dividend yield (6-month holding period) 

dpq12 Quarterly dividend yield (12-month holding period) 

sg Annual sales growth, Lakonishok, Shleifer, and Vishny (1994) 

sp Sales-to-price ratio, Barbee, Mukherji, and Raines (1996) 

spq1 Quarterly sales-to-price ratio (1-month holding period) 

spq6 Quarterly sales-to-price ratio (6-month holding period) 

spq12 Quarterly sales-to-price ratio (12-month holding period) 

em Enterprise multiple, Loughran and Wellman (2011) 

emq1 Quarterly enterprise multiple (1-month holding period) 

emq6 Quarterly enterprise multiple (6-month holding period) 

emq12 Quarterly enterprise multiple (12-month holding period) 
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Panel D. Investment (19) 

ag Asset growth, Cooper, Gulen, and Schill (2008) 

agq1 Quarterly asset growth (1-month holding period) 

agq6 Quarterly asset growth (6-month holding period) 

agq12 Quarterly asset growth (12-month holding period) 

sharechg Share issuance, Pontiff and Woodgate (2008) 

cei Composite equity issuance, Daniel and Titman (2006) 
cdi Composite debt issuance, Lyandres, Sun, and Zhang (2008) 

ivg Inventory growth, Belo and Lin (2011) 

ivchg Inventory changes, Thomas and Zhang (2002) 

acc Total accruals, Richardson, Sloan, Soliman, and Tuna (2005) 

accp Percent total accruals, Hafzalla, Lundholm, and Van Winkle (2011) 

lg Liabilities growth, Richardson, Sloan, Soliman, and Tuna (2005) 

lgq1 Quarterly liabilities growth (1-month holding period) 

lgq6 Quarterly liabilities growth (6-month holding period) 

lgq12 Quarterly liabilities growth (12-month holding period) 

bvg Book value growth, Richardson, Sloan, Soliman, and Tuna (2005) 

bvgq1 Quarterly book value growth (1-month holding period) 

bvgq6 Quarterly book value growth (6-month holding period) 
bvgq12 Quarterly book value growth (12-month holding period) 

Panel E. Profitability (43) 

roe1 Return on equity (1-month holding period), Hou, Xue, and Zhang (2015) 

roe6 Return on equity (6-month holding period) 

roe12 Return on equity (12-month holding period) 

droe1 Changes in return on equity (1-month holding period) 

droe6 Changes in return on equity (6-month holding period) 

droe12 Changes in return on equity (12-month holding period) 

roa1 Return on assets (1-month holding period), Balakrishnan, Bartov, and Faurel (2010) 

roa6 Return on assets (6-month holding period) 

roa12 Return on assets (12-month holding period) 

droa1 Changes in return on assets (1-month holding period) 
droa6 Changes in return on assets (6-month holding period) 

droa12 Changes in return on assets (12-month holding period) 

ct Capital turnover, Haugen and Baker (1996) 

ctq1 Quarterly capital turnover (1-month holding period) 

ctq6 Quarterly capital turnover (6-month holding period) 

ctq12 Quarterly capital turnover (12-month holding period) 

gpa Gross profits to assets, Novy-Marx (2013) 

gpla Gross profits to lagged assets 

gplaq1 Quarterly gross profits to lagged assets (1-month holding period) 

gplaq6 Quarterly gross profits to lagged assets (6-month holding period) 

gplaq12 Quarterly gross profits to lagged assets (12-month holding period) 
ope Operating profits to book equity, Fama and French (2015) 

ople Operating profits to lagged book equity 

opleq1 Quarterly operating profits to lagged equity (1-month holding period) 

opleq6 Quarterly operating profits to lagged equity (6-month holding period) 

opleq12 Quarterly operating profits to lagged equity (12-month holding period) 

opa Operating profits to assets, Ball, Gerakos, Linnaimma, and Nikolaev (2015) 

opla Operating profits to lagged assets 

oplaq1 Quarterly operating profits to lagged assets (1-month holding period) 

oplaq6 Quarterly operating profits to lagged assets (6-month holding period) 

oplaq12 Quarterly operating profits to lagged assets (12-month holding period) 
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sgq1 Quarterly sales growth (1-month holding period) 

sgq6 Quarterly sales growth (6-month holding period) 

sgq12 Quarterly sales growth (12-month holding period) 

tibi Taxable income to book income ratio, Lev and Nissim (2004) 

tibiq1 Quarterly taxable income to book income (1-month holding period) 

tibiq6 Quarterly taxable income to book income (6-month holding period) 
tibiq12 Quarterly taxable income to book income (12-month holding period) 

bl Book leverage, Fama and French (1992) 

blq1 Quarterly book leverage (1-month holding period) 

blq6 Quarterly book leverage (6-month holding period) 

blq12 Quarterly book leverage (12-month holding period) 

pmg Profit margin growth, Abarbanell and Bushee (1998) 

Panel F. Intangibles (24) 

cta1 Cash to assets (1-month holding period), Palazzo (2012) 

cta6 Cash to assets (6-month holding period) 

cta12 Cash to assets (12-month holding period) 

rdm R&D expense to market equity ratio, Chan, Lakonishok, and Sougiannis (2001) 

rdmq1 Quarterly R&D expense to market equity (1-month holding period) 

rdmq6 Quarterly R&D expense to market equity (6-month holding period) 
rdmq12 Quarterly R&D expense to market equity (12-month holding period) 

rds R&D expense to sales ratio, Chan, Lakonishok, and Sougiannis (2001) 

rdsq1 Quarterly R&D expense to sales (1-month holding period) 

rdsq6 Quarterly R&D expense to sales (6-month holding period) 

rdsq12 Quarterly R&D expense to sales (12-month holding period) 

ol Operating leverage, Novy-Marx (2011) 

olq1 Quarterly operating leverage (1-month holding period) 

olq6 Quarterly operating leverage (6-month holding period) 

olq12 Quarterly operating leverage (12-month holding period) 

dsi Sales growth minus inventory growth, Abarbanell and Bushee (1998) 

dgs Gross margin growth minus sales growth, Abarbanell and Bushee (1998) 
age1 Firm age (1-month holding period), Jiang, Lee, and Zhang (2005) 

age6 Firm age (6-month holding period) 

age12 Firm age (12-month holding period) 

Ra1 Year-1 lagged return, annual, Heston and Sadka (2008) 

Rn1 Year-1 lagged return, nonannual, Heston and Sadka (2008) 

Ra25 Years 2-5 lagged return, annual, Heston and Sadka (2008) 

Rn25 Years 2-5 lagged return, nonannual, Heston and Sadka (2008) 
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Table 3. The Numbers of Replicated Anomalies from Different Procedures and Absolute t-

cutoffs 

The 231 anomalies are categorized into 6 groups, which are trading frictions, momentum, value-versus-growth, 

investment, profitability, and intangibles. Single portfolio analysis is adopted to test whether these anomalies are 

significant with different weighting schemes, with different samples, and in different sample periods. The table 

reports the number of anomalies that are replicated with the corresponding t-cutoff in each category. I adopt the 

absolute t-cutoffs of 1.96 for single tests and 2.78 for multiple tests in Panels A and B, respectively. Note, “vw_all” 

and “ew_all” represent value-weighted and equally-weighted returns in all A-share sample, respectively, “vw_30%” 

and “ew_30%” denote value-weighted and equally-weighted returns in the sample but the smallest 30% of firms, 

respectively. 

  
Trading 

Frictions 

Momentu

m 

Value-versus-

Growth 

Investmen

t 

Profitabilit

y 

Intangible

s 

Tota

l  
71 36 38 19 43 24 231  

Panel A. |t|≥1.96 
 

Sample Period: 2000-2017 

vw_all 16 2 13 0 5 5 41 

ew all 54 6 18 5 1 6 90 
vw_30% 10 5 15 0 16 5 51 

ew_30% 39 8 17 3 8 6 81 

Sample Period: 2007-2017 

vw_all 13 3 4 2 4 3 29 

ew_all 45 13 11 15 6 9 99 

Panel B. |t|≥2.78 

Sample Period: 2000-2017 

vw_all 5 0 0 0 3 5 13 

ew all 32 0 8 0 0 4 44 

vw_30% 1 0 0 0 7 4 12 

ew_30% 22 0 5 0 3 4 34 

Sample Period: 2007-2017 
vw_all 8 0 0 0 2 2 12 

ew_all 34 1 3 6 0 8 52 
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Table 4. Single Portfolio Analysis Results 

This table provides the High-Low return spread (H-L), which is the difference between the 10th portfolio and the 1st portfolio returns for 231 anomalies. The 

spreads are value-weighted and equally-weighted monthly returns in percentages. Single portfolio analysis is among all A-share sample and the sample but the 

smallest 30% of firms. There are two sample periods, which are the full sample from 2000 to 2017 and the subsample from 2007 to 2017. It also provides the 

Newey-West t-statistics adjusted for heteroscedasticity and autocorrelation for the High-Low return spreads. The subscripts, a and b, indicate absolute t-values 

exceeding the thresholds of 1.96 ad 2.78, respectively. The symbols of these anomalies are reported in Table 2, and the definitions of these anomalies are 

described in Appendix A. Note, “vw_all” and “ew_all” represent value-weighted and equally-weighted returns in all A-share sample, respectively, “vw_30%” 

and “ew_30%” denote value-weighted and equally-weighted returns in the sample but the smallest 30% of firms, respectively. 

  
2000-2017 

 
2007-2017  

vw_all 
 

ew_all 
 

vw_30% 
 

ew_30% 
 

vw_all 
 

ew_all  
H-L t 

 
H-L t 

 
H-L t 

 
H-L t 

 
H-L t 

 
H-L t 

Panel A. Trading Frictions (71) 

size: firm size (market equity), Banz (1981) 

size -1.32 -2.21a 
 

-1.32 -2.44a 
 

-0.96 -2.00a 
 

-0.94 -2.27a 
 

-2.26 -2.97b 
 

-2.25 -3.30b 

idvc: idiosyncratic volatility per the CAPM, Ali, Hwang, and Trombley (2003) 

idvc -0.61 -1.47 
 

-0.72 -2.58a 
 

-0.61 -1.41 
 

-0.71 -2.42a 
 

-0.53 -0.83 
 

-0.69 -1.60 

idvff: idiosyncratic volatility per the FF 3-factor model, 1-, 6-, and 12-month, Ang, Hodrick, Xing, and Zhang (2006) 

idvff1 -1.02 -2.89b 
 

-2.32 -7.11b 
 

-0.89 -2.53a 
 

-1.56 -6.05b 
 

-1.00 -1.88 
 

-2.73 -5.70b 
idvff6 -0.50 -1.50 

 
-1.09 -5.04b 

 
-0.44 -1.33 

 
-0.69 -3.20b 

 
-0.36 -0.72 

 
-1.34 -4.02b 

idvff12 -0.30 -0.98 
 

-0.78 -4.75b 
 

-0.27 -0.89 
 

-0.54 -3.31b 
 

-0.24 -0.53 
 

-1.04 -3.81b 

idvc: idiosyncratic volatility per the CAPM, 1-, 6-, and 12-month 

idvc1 -1.18 -2.99b 
 

-2.19 -6.16b 
 

-0.90 -2.43a 
 

-1.47 -5.39b 
 

-1.31 -2.18a 
 

-2.56 -4.88b 

idvc6 -0.55 -1.64 
 

-1.05 -4.65b 
 

-0.45 -1.36 
 

-0.66 -2.96b 
 

-0.51 -1.00 
 

-1.26 -3.54b 

idvc12 -0.29 -0.96 
 

-0.74 -4.19b 
 

-0.24 -0.81 
 

-0.53 -3.05b 
 

-0.33 -0.70 
 

-0.96 -3.18b 

tv: total volatility, 1-, 6-, and 12-month, Ang, Hodrick, Xing, and Zhang (2006) 

tv1 -1.00 -2.43a 
 

-1.64 -4.58b 
 

-0.84 -2.07a 
 

-0.89 -2.79b 
 

-1.00 -1.65 
 

-1.76 -3.51b 

tv6 -0.75 -2.07a 
 

-1.13 -4.52b 
 

-0.62 -1.69 
 

-0.68 -2.58a 
 

-0.60 -1.16 
 

-1.26 -3.50b 

tv12 -0.48 -1.48 
 

-0.85 -4.20b 
 

-0.42 -1.24 
 

-0.58 -2.72a 
 

-0.42 -0.89 
 

-1.00 -3.38b 

idsff: idiosyncratic skewness per the FF 3-factor model, 1-, 6-, and 12-month, Boyer, Mitton, and Vorkink (2009) 
idsff1 -0.30 -1.25 

 
-0.31 -2.01a 

 
-0.29 -1.23 

 
-0.35 -2.18a 

 
-0.08 -0.23 

 
-0.01 -0.05 

idsff6 -0.05 -0.34 
 

-0.11 -1.65 
 

-0.06 -0.40 
 

-0.11 -1.46 
 

-0.05 -0.16 
 

-0.06 -0.59 

idsff12 0.01 0.07 
 

-0.03 -0.51 
 

0.00 -0.03 
 

0.00 -0.07 
 

-0.03 -0.10 
 

0.01 0.12 
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 2000-2017  2007-2017 

 vw_all  ew_all  vw_30%  ew_30%  vw_all  ew_all 

 H-L t  H-L t  H-L t  H-L t  H-L t  H-L t 

idsc: idiosyncratic skewness per the CAPM, 1-, 6-, and 12-month 

idsc1 -0.17 -0.58 
 

-0.46 -2.48a 
 

-0.04 -0.12 
 

-0.30 -1.47 
 

0.16 0.36 
 

-0.26 -1.06 

idsc6 -0.11 -0.86 
 

-0.20 -2.32a 
 

-0.07 -0.56 
 

-0.16 -1.88 
 

0.00 -0.02 
 

-0.20 -1.64 

idsc12 0.02 0.20 
 

-0.09 -1.24 
 

0.05 0.44 
 

-0.03 -0.48 
 

0.13 0.71 
 

-0.10 -1.01 

ts: total skewness, 1-, 6-, and 12-month, Amaya, Christoffersen, Jacobs, and Vasquez (2015) 

ts1 -0.48 -1.40 
 

-0.90 -4.23b 
 

-0.46 -1.43 
 

-0.79 -3.59b 
 

-0.74 -1.46 
 

-1.01 -3.32b 
ts6 -0.18 -1.14 

 
-0.30 -2.85b 

 
-0.14 -0.88 

 
-0.23 -2.08a 

 
-0.20 -0.99 

 
-0.36 -2.34a 

ts12 -0.09 -0.76 
 

-0.19 -2.34a 
 

-0.06 -0.56 
 

-0.12 -1.53 
 

-0.14 -1.05 
 

-0.29 -2.71a 

cs: co-skewness, 1-, 6-, and 12-month, Harvey and Siddique (2000) 

cs1 -0.03 -0.10 
 

-0.16 -0.73 
 

-0.05 -0.15 
 

-0.11 -0.49 
 

-0.19 -0.41 
 

-0.26 -0.88 

cs6 -0.02 -0.09 
 

-0.09 -0.71 
 

0.01 0.06 
 

-0.02 -0.14 
 

-0.11 -0.34 
 

-0.20 -1.09 

cs12 -0.13 -0.64 
 

-0.12 -1.18 
 

-0.08 -0.44 
 

-0.07 -0.55 
 

-0.23 -0.78 
 

-0.23 -1.62 

betam: market beta using monthly returns, 1-, 6-, and 12-month, Fama and MacBeth (1973) 

betam1 -0.51 -1.31 
 

-0.68 -2.38a 
 

-0.53 -1.31 
 

-0.56 -1.93 
 

-0.31 -0.56 
 

-0.72 -1.67 

betam6 -0.47 -1.29 
 

-0.55 -2.19a 
 

-0.55 -1.43 
 

-0.49 -1.75 
 

-0.29 -0.58 
 

-0.59 -1.59 

betam12 -0.41 -1.18 
 

-0.49 -2.14a 
 

-0.46 -1.26 
 

-0.49 -1.85 
 

-0.29 -0.61 
 

-0.55 -1.67 

beta: market beta using daily returns, 1-, 6-, and 12-month 
beta1 -0.69 -1.36 

 
-0.81 -2.34a 

 
-0.43 -0.87 

 
-0.22 -0.66 

 
-1.05 -1.45 

 
-1.27 -2.63a 

beta6 -0.45 -1.13 
 

-0.78 -3.10b 
 

-0.23 -0.57 
 

-0.34 -1.23 
 

-0.63 -1.13 
 

-1.18 -3.60b 

beta12 -0.36 -1.01 
 

-0.62 -2.69a 
 

-0.18 -0.46 
 

-0.34 -1.33 
 

-0.48 -0.98 
 

-0.92 -2.88b 

dbeta: downside beta, 1-, 6-, and 12-month, Ang, Chen, and Xing (2006) 

dbeta1 -0.41 -0.85 
 

-0.55 -1.70 
 

-0.23 -0.48 
 

0.01 0.04 
 

-0.43 -0.62 
 

-0.92 -2.04a 

dbeta6 -0.17 -0.43 
 

-0.43 -1.84 
 

-0.06 -0.14 
 

-0.05 -0.18 
 

-0.14 -0.26 
 

-0.72 -2.41a 

dbeta12 -0.04 -0.11 
 

-0.25 -1.17 
 

0.04 0.11 
 

-0.03 -0.14 
 

0.00 0.00 
 

-0.52 -1.83 

betaFP: the Frazzini-Pedersen beta, 1-, 6-, and 12-month, Frazzini and Pedersen (2013) 

betaFP1 -0.51 -1.15  -0.78 -2.36a  -0.46 -1.02  -0.48 -1.19  -0.33 -0.50  -1.04 -2.15a 

betaFP6 -0.31 -0.81  -0.60 -2.00a  -0.25 -0.63  -0.47 -1.35  -0.12 -0.22  -0.78 -1.77 

betaFP12 -0.30 -0.83  -0.58 -2.05a  -0.21 -0.56  -0.42 -1.26  -0.13 -0.26  -0.73 -1.75 

betaDM: the Dimson beta, 1-, 6-, and 12-month, Dimson (1979) 
betaDM1 0.67 1.97a  0.60 2.73a  0.61 1.85  0.50 2.20a  0.84 1.65  0.59 1.92 

betaDM6 0.03 0.19  0.10 0.94  0.06 0.40  0.10 1.03  0.28 1.39  0.21 1.63 

betaDM12 -0.04 -0.41  0.00 0.06  -0.01 -0.09  0.00 0.05  0.10 0.74  0.04 0.44 

turn: share turnover, 1-, 6-, and 12-month, Datar, Naik, and Radcliffe (1998) 

turn1 -0.87 -1.92  -1.20 -3.18b  -0.89 -2.02a  -1.14 -3.44b  -0.88 -1.32  -1.19 -2.08a 

turn6 -0.36 -0.87  -0.65 -2.16a  -0.38 -0.96  -0.61 -2.18a  -0.44 -0.71  -0.77 -1.69 

turn12 -0.12 -0.32  -0.40 -1.47  -0.22 -0.63  -0.51 -2.01a  -0.15 -0.26  -0.50 -1.15 
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 2000-2017  2007-2017 

 vw_all  ew_all  vw_30%  ew_30%  vw_all  ew_all 

 H-L t  H-L t  H-L t  H-L t  H-L t  H-L t 

vturn: variation of share turnover, 1-, 6-, and 12-month, Chordia, Subrahmanyam, and Anshuman (2001) 

vturn1 -0.89 -2.11a  -1.08 -3.01b  -1.00 -2.52a  -1.19 -4.00b  -0.74 -1.18  -0.80 -1.53 

vturn6 -0.38 -0.93  -0.56 -1.80  -0.53 -1.38  -0.72 -2.59a  -0.32 -0.53  -0.45 -0.94 

vturn12 -0.16 -0.44  -0.34 -1.20  -0.28 -0.83  -0.48 -1.94  -0.18 -0.31  -0.26 -0.58 

dtv: dollar trading volume, 1-, 6-, and 12-month, Brennan, Chordia, and Subrahmanyam (1998) 

dtv1 -1.36 -2.43a  -2.35 -4.97b  -0.64 -1.37  -1.25 -3.53b  -2.12 -2.83b  -3.40 -5.94b 
dtv6 -1.06 -2.26a  -1.71 -4.15b  -0.57 -1.39  -1.01 -3.10b  -1.83 -3.09b  -2.69 -5.59b 

dtv12 -1.03 -2.35a  -1.50 -3.87b  -0.66 -1.65  -0.97 -3.08b  -1.72 -3.13b  -2.36 -5.08b 

vdtv: variation of share dollar trading volume, 1-, 6-, and 12-month, Chordia, Subrahmanyam, and Anshuman (2001) 

vdtv1 -1.50 -2.80b 
 

-2.41 -5.32b 
 

-0.93 -2.06a 
 

-1.54 -4.50b 
 

-2.22 -3.08b 
 

-3.40 -6.21b 

vdtv6 -1.13 -2.45a 
 

-1.78 -4.50b 
 

-0.77 -1.85 
 

-1.21 -3.82b 
 

-1.86 -3.20b 
 

-2.74 -6.14b 

vdtv12 -1.07 -2.44a 
 

-1.51 -4.04b 
 

-0.77 -1.90 
 

-1.07 -3.47b 
 

-1.73 -3.19b 
 

-2.36 -5.43b 

Ami: Amihud illiquidity, 1-, 6-, and 12-month, Amihud (2002) 

Ami1 0.80 1.63 
 

1.20 2.77a 
 

0.31 0.73 
 

0.51 1.42 
 

1.57 2.41a 
 

2.02 3.67b 

Ami6 0.67 1.45 
 

0.88 2.16a 
 

0.40 0.95 
 

0.51 1.50 
 

1.33 2.13a 
 

1.56 2.94b 

Ami12 0.65 1.44 
 

0.84 2.14a 
 

0.38 0.91 
 

0.46 1.36 
 

1.22 1.97a 
 

1.43 2.75a 

Lm1: prior 1-month turnover-adjusted number of zero daily trading volume, 1-, 6-, and 12-month, Liu (2006) 
Lm1-1 1.44 4.15b 

 
1.41 6.05b 

 
1.36 4.31b 

 
1.47 6.64b 

 
1.51 2.83b 

 
1.27 4.30b 

Lm1-6 0.57 1.92 
 

0.64 3.55b 
 

0.54 2.04a 
 

0.66 4.41b 
 

0.53 1.14 
 

0.61 2.29a 

Lm1-12 0.30 1.13 
 

0.38 2.38a 
 

0.31 1.27 
 

0.45 3.48b 
 

0.28 0.64 
 

0.40 1.65 

Lm6: prior 6-month turnover-adjusted number of zero daily trading volume, 1-, 6-, and 12-month, Liu (2006) 

Lm6-1 0.50 1.35 
 

0.90 3.14b 
 

0.30 0.94 
 

0.54 2.32a 
 

0.68 1.19 
 

1.16 2.64a 

Lm6-6 0.17 0.75 
 

0.48 2.50a 
 

0.13 0.59 
 

0.32 1.94 
 

0.36 1.11 
 

0.85 2.91b 

Lm6-12 0.12 0.71 
 

0.26 1.91 
 

0.16 1.03 
 

0.23 1.94 
 

0.31 1.25 
 

0.54 2.04a 

Lm12: prior 12-month turnover-adjusted number of zero daily trading volume, 1-, 6-, and 12-month, Liu (2006) 

Lm12-1 0.14 0.53 
 

0.81 3.01b 
 

-0.05 -0.21 
 

0.36 2.18a 
 

0.47 1.24 
 

1.26 3.17b 

Lm12-6 0.01 0.03 
 

0.41 2.27a 
 

0.01 0.06 
 

0.25 1.76 
 

0.23 0.92 
 

0.76 2.78b 

Lm12-12 -0.06 -0.42 
 

0.11 0.78 
 

0.00 0.02 
 

0.12 1.06 
 

0.14 0.62 
 

0.37 1.48 

mdr: maximum daily return, 1-, 6-, and 12-month, Bali, Cakici, and Whitelaw (2011) 
mdr1 -0.80 -1.97a  -1.82 -5.18b  -0.67 -1.78  -1.01 -3.38b  -0.74 -1.22  -1.93 -3.84b 

mdr6 -0.55 -1.67  -1.08 -4.72b  -0.36 -1.08  -0.58 -2.58a  -0.44 -0.91  -1.27 -3.90b 

mdr12 -0.30 -1.06  -0.75 -4.15b  -0.18 -0.60  -0.44 -2.48a  -0.29 -0.72  -0.98 -3.72b 

srev: short-term reversal, 1-, 6-, and 12-month, Jegadeesh (1990) 

srev1 -1.19 -2.82b 
 

-1.78 -5.36b 
 

-1.06 -2.46a 
 

-1.38 -4.34b 
 

-1.71 -2.75a 
 

-2.22 -4.79b 

srev6 -0.35 -1.67 
 

-0.56 -3.07b 
 

-0.28 -1.42 
 

-0.36 -2.16a 
 

-0.37 -1.31 
 

-0.75 -3.13b 

srev12 -0.13 -0.84 
 

-0.25 -1.86 
 

-0.08 -0.59 
 

-0.13 -1.01 
 

-0.26 -1.34 
 

-0.50 -2.95b 
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 2000-2017  2007-2017 

 vw_all  ew_all  vw_30%  ew_30%  vw_all  ew_all 

 H-L t  H-L t  H-L t  H-L t  H-L t  H-L t 

pr: share price, 1-, 6-, and 12-month, Miller and Scholes (1982) 

pr1 -0.45 -1.45 
 

-1.41 -4.47b 
 

-0.32 -1.02 
 

-0.86 -3.23b 
 

-0.20 -0.53 
 

-1.85 -4.46b 

pr6 -0.31 -1.01 
 

-0.99 -3.53b 
 

-0.31 -1.02 
 

-0.68 -2.62a 
 

0.00 0.00 
 

-1.34 -3.60b 

pr12 -0.32 -1.07 
 

-0.89 -3.49b 
 

-0.31 -1.05 
 

-0.64 -2.57a 
 

0.09 0.25 
 

-1.17 -3.37b 

Panel B. Momentum (36) 

m11: price momentum, prior 11-month returns, 1-, 6-, and 12-month, Jegadeesh and Titman (1993) 

m11-1 -0.26 -0.52 
 

-0.46 -1.03 
 

-0.08 -0.16 
 

-0.20 -0.47 
 

-0.98 -1.38 
 

-1.28 -2.23a 
m11-6 -0.17 -0.42 

 
-0.34 -0.92 

 
-0.16 -0.38 

 
-0.20 -0.55 

 
-0.88 -1.53 

 
-1.06 -2.35a 

m11-12 -0.22 -0.61 
 

-0.40 -1.25 
 

-0.17 -0.47 
 

-0.24 -0.78 
 

-0.76 -1.50 
 

-0.99 -2.55a 

m9: price momentum, prior 9-month returns, 1-, 6-, and 12-month, Jegadeesh and Titman (1993) 

m9-1 -0.18 -0.39 
 

-0.50 -1.18 
 

-0.04 -0.10 
 

-0.15 -0.38 
 

-0.86 -1.41 
 

-1.31 -2.58a 

m9-6 -0.02 -0.05 
 

-0.21 -0.60 
 

0.06 0.15 
 

-0.06 -0.19 
 

-0.71 -1.28 
 

-0.93 -2.18a 

m9-12 -0.24 -0.73 
 

-0.37 -1.23 
 

-0.21 -0.63 
 

-0.22 -0.76 
 

-0.85 -1.82 
 

-0.95 -2.69a 

m6: price momentum, prior 6-month returns, 1-, 6-, and 12-month, Jegadeesh and Titman (1993) 

m6-1 -0.60 -1.26 
 

-0.63 -1.54 
 

-0.52 -1.14 
 

-0.32 -0.87 
 

-1.42 -2.26a 
 

-1.32 -2.47a 

m6-6 0.20 0.55 
 

0.00 -0.01 
 

0.21 0.57 
 

0.17 0.56 
 

-0.58 -1.11 
 

-0.69 -1.74 

m6-12 -0.10 -0.36 
 

-0.24 -0.96 
 

-0.10 -0.37 
 

-0.10 -0.41 
 

-0.75 -1.77 
 

-0.78 -2.57a 

m3: price momentum, prior 3-month returns, 1-, 6-, and 12-month, Jegadeesh and Titman (1993) 
m3-1 -0.21 -0.49  -0.79 -2.11a  -0.06 -0.14  -0.29 -0.88  -0.57 -0.91  -1.20 -2.30a 

m3-6 0.06 0.22  -0.15 -0.65  0.11 0.38  0.07 0.29  -0.44 -1.02  -0.65 -1.89 

m3-12 -0.06 -0.27  -0.25 -1.31  -0.03 -0.14  -0.10 -0.55  -0.59 -1.81  -0.73 -2.78b 

m24: price momentum, prior 24-month returns, 1-, 6-, and 12-month, Jegadeesh and Titman (1993) 

m24-1 -0.82 -2.13a  -0.74 -2.43a  -0.75 -1.91  -0.66 -2.15a  -1.03 -2.04a  -0.96 -2.33a 

m24-6 -0.57 -1.62  -0.60 -2.13a  -0.58 -1.64  -0.54 -1.97a  -0.67 -1.48  -0.84 -2.17a 

m24-12 -0.57 -1.65  -0.61 -2.26a  -0.58 -1.67  -0.59 -2.22a  -0.60 -1.34  -0.84 -2.24a 

mchg: momentum change, 1-, 6-, and 12-month, Gettleman and Marks (2006) 

mchg1 -0.64 -1.66  -0.50 -1.81  -0.62 -1.59  -0.31 -1.27  -1.00 -2.00a  -0.74 -1.85 

mchg6 0.48 2.32a  0.31 1.68  0.46 2.21a  0.38 2.21a  -0.02 -0.05  -0.06 -0.23 

mchg12 0.08 0.50  0.05 0.38  0.08 0.50  0.10 0.83  -0.46 -1.93  -0.28 -1.80 

im11: residual momentum, prior 11-month returns, 1-, 6-, and 12-month, Blitz, Huij, and Martens (2011) 
im11-1 0.33 1.07  0.04 0.13  0.40 1.29  0.25 0.94  0.01 0.03  -0.34 -0.89 

im11-6 0.06 0.25  -0.08 -0.39  0.13 0.52  0.07 0.34  -0.36 -1.06  -0.47 -1.70 

im11-12 -0.03 -0.16  -0.15 -0.82  -0.01 -0.06  -0.04 -0.23  -0.33 -1.05  -0.44 -1.74 

im6: residual momentum, prior 6-month returns, 1-, 6-, and 12-month, Blitz, Huij, and Martens (2011) 

im6-1 0.15 0.53  -0.01 -0.05  0.23 0.82  0.22 0.81  -0.27 -0.73  -0.29 -0.73 

im6-6 0.37 1.70  0.14 0.74  0.39 1.76  0.28 1.53  -0.01 -0.03  -0.15 -0.54 

im6-12 0.13 0.66  -0.05 -0.33  0.11 0.57  0.07 0.44  -0.26 -1.01  -0.30 -1.26 
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2000-2017 

 
2007-2017 

 vw_all  ew_all  vw_30%  ew_30%  vw_all  ew_all 

 H-L t  H-L t  H-L t  H-L t  H-L t  H-L t 

52w: 52-week high, 1-, 6-, and 12-month, George and Hwang (2004) 

52w1 0.08 0.15  -0.34 -0.73  0.18 0.35  -0.27 -0.56  -0.75 -1.00  -1.14 -1.80 

52w6 0.34 0.85  0.31 0.89  0.35 0.87  0.27 0.77  -0.05 -0.10  -0.14 -0.32 

52w12 0.35 1.02  0.25 0.88  0.34 0.99  0.26 0.91  0.04 0.08  -0.11 -0.33 

sue: earnings surprise, 1-, 6-, and 12-month, Foster, Olsen, and Shevlin (1984) 

sue1 0.46 1.80  0.42 2.33a  0.53 2.04a  0.45 2.49a  0.50 1.72  0.32 1.63 
sue6 0.33 1.72  0.10 0.69  0.34 1.71  0.25 1.75  0.16 0.79  -0.02 -0.14 

sue12 0.02 0.12  -0.09 -0.63  0.04 0.21  0.01 0.10  -0.08 -0.41  -0.20 -1.45 

rs: revenue surprise, 1-, 6-, and 12-month, Jegadeesh and Livnat (2006) 

rs1 0.39 1.82  0.45 2.37a  0.43 1.88  0.50 2.38a  0.42 1.66  0.29 1.39 

rs6 0.42 1.93  0.30 1.94  0.40 1.80  0.34 2.06a  0.43 1.67  0.17 0.97 

rs12 0.10 0.51  0.03 0.27  0.09 0.45  0.07 0.52  0.10 0.42  -0.06 -0.37 

tes: tax expense surprise, 1-, 6-, and 12-month, Thomas and Zhang (2011) 

tes1 0.44 1.93  0.14 1.09  0.49 2.18a  0.37 2.68a  0.24 0.86  0.04 0.27 

tes6 0.24 1.48  0.01 0.09  0.34 2.07a  0.14 1.33  0.01 0.05  -0.14 -1.33 

tes12 0.21 1.53  -0.01 -0.16  0.29 2.14a  0.11 1.10  0.02 0.14  -0.15 -1.51 

Panel C. Value-versus-Growth (38) 

bm: book-to-market equity, Basu (1983) 
bm 0.50 1.41 

 
0.22 0.85 

 
0.38 1.04 

 
0.42 1.53 

 
-0.02 -0.04 

 
-0.10 -0.29 

bmj: book-to-June-end market equity, Asness and Frazzini (2013) 

bmj 0.75 2.30a 
 

0.60 2.64a 
 

0.69 2.10a 
 

0.73 2.73a 
 

0.28 0.64 
 

0.40 1.28 

bmq: quarterly book-to-market equity, 1-, 6-, and 12-month 

bmq1 0.81 2.37a 
 

0.94 4.06b 
 

0.84 2.37a 
 

1.10 3.58b 
 

0.45 1.05 
 

0.67 2.27a 

bmq6 0.57 1.67 
 

0.59 2.54a 
 

0.60 1.69 
 

0.78 2.66a 
 

0.08 0.19 
 

0.19 0.69 

bmq12 0.64 1.89 
 

0.62 2.70a 
 

0.65 1.86 
 

0.77 2.71a 
 

0.13 0.29 
 

0.24 0.85 

am: assets-to-market equity, Fama and French (1992) 

am 0.63 1.68  0.43 1.60  0.68 1.78  0.54 1.73  0.01 0.02  -0.07 -0.18 

amq: quarterly assets-to-market equity, 1-, 6-, and 12-month 

amq1 0.78 2.07a  1.06 3.46b  0.82 2.14a  1.12 3.32b  0.31 0.61  0.91 2.09a 

amq6 0.66 1.74  0.70 2.37a  0.69 1.77  0.79 2.35a  0.12 0.24  0.50 1.17 
amq12 0.70 1.87  0.66 2.26a  0.75 1.95  0.73 2.23a  0.15 0.31  0.43 1.02 

dm: debt-to-market equity, Bhandari (1988) 

dm 0.40 1.11  0.08 0.28  0.46 1.26  0.23 0.75  -0.19 -0.37  -0.45 -1.02 

dmq: quarterly debt-to-market equity, 1-, 6-, and 12-month 

dmq1 0.61 1.66  0.65 1.97a  0.73 1.96a  0.87 2.59a  0.24 0.47  0.61 1.17 

dmq6 0.46 1.27  0.35 1.11  0.55 1.53  0.54 1.65  0.00 -0.01  0.26 0.51 

dmq12 0.47 1.32  0.30 0.98  0.54 1.51  0.48 1.50  -0.03 -0.05  0.17 0.35 
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2000-2017 
 

2007-2017 

 vw_all  ew_all  vw_30%  ew_30%  vw_all  ew_all 

 H-L t  H-L t  H-L t  H-L t  H-L t  H-L t 

de: debt-to-book equity, Bhandari (1988) 

de -0.14 -0.35 
 

-0.31 -1.20 
 

0.01 0.04 
 

-0.10 -0.33 
 

-0.45 -0.78 
 

-0.61 -1.54 

lrev: long-term reversal, 1-month, 6-month, and 12-month, De Bondt and Thaler (1985) 

lrev1 -1.07 -2.74a 
 

-0.95 -3.05b 
 

-0.98 -2.35a 
 

-0.61 -1.91 
 

-1.31 -2.57a 
 

-1.20 -2.80b 

lrev6 -0.89 -2.28a 
 

-0.88 -2.87b 
 

-0.83 -2.09a 
 

-0.68 -2.33a 
 

-1.03 -1.98a 
 

-1.10 -2.55a 

lrev12 -0.88 -2.46a 
 

-0.86 -3.01b 
 

-0.84 -2.26a 
 

-0.72 -2.61a 
 

-1.00 -2.06a 
 

-1.08 -2.60a 
ep: earnings-to-price ratio, Basu (1983) 

ep 0.05 0.13  -0.04 -0.12  0.35 0.85  0.38 1.20  -0.42 -0.80  -0.45 -1.60 

epq: quarterly earnings-to-price ratio, 1-, 6-, and 12-month 

epq1 0.44 1.04 
 

0.09 0.28 
 

0.79 2.04a 
 

0.62 2.22a 
 

-0.15 -0.31 
 

-0.53 -1.67 

epq6 0.41 1.00 
 

0.01 0.03 
 

0.61 1.54 
 

0.41 1.47 
 

-0.26 -0.52 
 

-0.64 -2.08a 

epq12 0.27 0.67 
 

0.11 0.36 
 

0.43 1.10 
 

0.38 1.34 
 

-0.35 -0.70 
 

-0.50 -1.68 

ocfp: operating cash flow-to-price ratio, Desai, Rajgopal, and Venkatachalam (2004) 

ocfp 0.05 0.16 
 

0.05 0.24 
 

0.17 0.58 
 

0.30 1.35 
 

-0.24 -0.69 
 

-0.36 -1.64 

ocfpq: quarterly operating cash flow-to-price ratio, 1-, 6-, and 12-month 

ocfpq1 0.06 0.18  0.29 1.51  -0.27 -0.77  0.07 0.25  -0.28 -0.93  0.10 0.56 

ocfpq6 0.06 0.20  0.18 0.87  -0.08 -0.35  0.10 0.58  -0.35 -1.51  -0.21 -1.41 
ocfpq12 0.18 0.64  0.20 0.90  0.10 0.44  0.18 0.99  -0.12 -0.59  -0.14 -0.91 

dp: dividend yield, Litzenberger and Ramaswany (1979) 

dp 0.39 1.54 
 

0.32 1.76 
 

0.41 1.54 
 

0.30 1.55 
 

0.14 0.49 
 

0.10 0.51 

dpq: quarterly dividend yield, 1-, 6-, and 12-month 

dpq1 0.46 2.18a 
 

0.44 2.88b 
 

0.46 2.10a 
 

0.46 2.60a 
 

0.35 1.24 
 

0.32 1.59 

dpq6 0.45 2.51a 
 

0.34 2.42a 
 

0.41 2.17a 
 

0.30 1.82 
 

0.37 1.66 
 

0.25 1.54 

dpq12 0.42 2.54a 
 

0.43 3.01b 
 

0.42 2.39a 
 

0.38 2.39a 
 

0.25 1.25 
 

0.31 1.85 

sg: annual sales growth, Lakonishok, Shleifer, and Vishny (1994) 

sg -0.33 -1.35 
 

-0.31 -1.50 
 

-0.13 -0.58 
 

-0.08 -0.43 
 

-0.48 -1.69 
 

-0.47 -2.01a 

sp: sales-to-price ratio, Barbee, Mukherji, and Raines (1996) 

sp 0.74 2.35a 
 

0.34 1.50 
 

0.74 2.27a 
 

0.57 2.28a 
 

0.34 0.77 
 

-0.01 -0.02 

spq: quarterly sales-to-price ratio, 1-, 6-, and 12-month 
spq1 0.85 2.45a 

 
0.88 3.74b 

 
0.91 2.54a 

 
1.21 4.55b 

 
0.52 1.26 

 
0.57 2.04a 

spq6 0.67 2.06a 
 

0.54 2.32a 
 

0.72 2.18a 
 

0.76 2.96b 
 

0.26 0.71 
 

0.19 0.73 

spq12 0.71 2.28a 
 

0.51 2.17a 
 

0.76 2.42a 
 

0.71 2.80b 
 

0.37 1.01 
 

0.17 0.64 

em: enterprise multiple, Loughran and Wellman (2011) 

em -0.05 -1.17 
 

-0.11 -0.91 
 

0.08 0.29 
 

0.01 0.05 
 

-0.20 -0.98 
 

-0.13 -1.06 
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2000-2017 

 
2007-2017 

 vw_all  ew_all  vw_30%  ew_30%  vw_all  ew_all 

 H-L t  H-L t  H-L t  H-L t  H-L t  H-L t 

emq: quarterly enterprise multiple, 1-, 6-, and 12-month 

emq1 0.09 0.36 
 

-0.26 -2.28a 
 

0.22 0.87 
 

-0.06 -0.58 
 

-0.26 -1.04 
 

-0.38 -2.83b 

emq6 0.08 0.38 
 

-0.09 -1.22 
 

0.11 0.51 
 

-0.02 -0.23 
 

-0.14 -0.73 
 

-0.16 -2.09a 

emq12 -0.09 -0.42 
 

-0.14 -1.89 
 

-0.09 -0.39 
 

-0.09 -1.25 
 

-0.42 -2.33a 
 

-0.26 -3.40b 

Panel D. Investment (19) 

ag: asset growth, Cooper, Gulen, and Schill (2008) 

ag -0.06 -0.21 
 

-0.32 -1.41 
 

-0.11 -0.40 
 

-0.14 -0.72 
 

-0.46 -1.51 
 

-0.60 -2.70a 
agq: quarterly asset growth, 1-, 6-, and 12-month 

agq1 0.12 0.40 
 

-0.23 -0.92 
 

0.34 1.12 
 

0.19 0.81 
 

-0.27 -0.70 
 

-0.58 -1.97a 

agq6 -0.02 -0.08 
 

-0.32 -1.34 
 

0.13 0.46 
 

-0.06 -0.27 
 

-0.43 -1.21 
 

-0.72 -2.53a 

agq12 -0.15 -0.58 
 

-0.36 -1.65 
 

-0.06 -0.22 
 

-0.17 -0.84 
 

-0.50 -1.47 
 

-0.71 -2.62a 

sharechg: share issuance, Pontiff and Woodgate (2008) 

sharechg -0.29 -1.46 
 

-0.16 -1.08 
 

-0.33 -1.72 
 

-0.17 -1.05 
 

-0.22 -0.76 
 

0.06 0.28 

cei: composite equity issuance, Daniel and Titman (2006) 

cei -0.65 -1.86 
 

-0.70 -2.52a 
 

-0.67 -1.87 
 

-0.52 -1.92 
 

-0.64 -1.78 
 

-0.85 -3.34b 

cdi: composite debt issuance, Lyandres, Sun, and Zhang (2008) 

cdi -0.21 -0.79 
 

-0.64 -2.69a 
 

-0.20 -0.83 
 

-0.55 -2.47a 
 

-0.73 -2.19a 
 

-1.21 -4.12b 

ivg: inventory growth, Belo and Lin (2011) 
ivg -0.26 -1.40 

 
-0.30 -1.90 

 
-0.21 -1.12 

 
-0.24 -1.50 

 
-0.30 -1.20 

 
-0.44 -2.12a 

ivchg: inventory changes, Thomas and Zhang (2002) 

ivchg -0.16 -0.71 
 

-0.28 -1.64 
 

-0.11 -0.41 
 

-0.13 -0.72 
 

-0.51 -1.81 
 

-0.49 -2.54a 

acc: total accruals, Richardson, Sloan, Soliman, and Tuna (2005) 

acc -0.20 -0.87 
 

-0.13 -0.66 
 

-0.17 -0.72 
 

0.01 0.06 
 

-0.31 -0.98 
 

0.00 0.02 

accp: percent total accruals, Hafzalla, Lundholm, and Van Winkle (2011) 

accp -0.21 -0.90 
 

-0.21 -1.71 
 

-0.28 -1.07 
 

-0.25 -1.73 
 

-0.19 -0.56 
 

-0.15 -0.89 

lg: liabilities growth, Richardson, Sloan, Soliman, and Tuna (2005) 

lg -0.14 -0.71 
 

-0.36 -2.33a 
 

-0.10 -0.52 
 

-0.42 -2.28a 
 

-0.13 -0.41 
 

-0.48 -2.19a 

lgq: quarterly liabilities growth, 1-, 6-, and 12-month 

lgq1 0.30 1.27 
 

-0.23 -1.23 
 

0.41 1.68 
 

-0.11 -0.55 
 

0.41 1.14 
 

-0.32 -1.18 

lgq6 0.16 0.85 
 

-0.29 -1.86 
 

0.22 1.10 
 

-0.26 -1.53 
 

0.19 0.62 
 

-0.45 -1.96a 
lgq12 0.08 0.42 

 
-0.28 -2.27a 

 
0.11 0.61 

 
-0.28 -2.00a 

 
0.11 0.36 

 
-0.43 -2.22a 

bvg: book value growth, Richardson, Sloan, Soliman, and Tuna (2005) 

bvg -0.10 -0.29 
 

-0.44 -1.50 
 

0.06 0.19 
 

-0.25 -0.97 
 

-0.54 -1.68 
 

-0.89 -3.31b 

bvgq: quarterly book value growth, 1-, 6-, and 12-month 

bvgq1 -0.03 -0.10 
 

-0.59 -2.02a 
 

0.17 0.53 
 

-0.35 -1.26 
 

-0.56 -1.38 
 

-1.10 -3.14b 

bvgq6 -0.19 -0.58 
 

-0.49 -1.78 
 

-0.09 -0.29 
 

-0.39 -1.53 
 

-0.75 -1.96a 
 

-1.06 -3.29b 

bvgq12 -0.14 -0.45 
 

-0.45 -1.71 
 

-0.01 -0.04 
 

-0.31 -1.32 
 

-0.52 -1.39 
 

-0.96 -3.05b 
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 2000-2017  2007-2017 

 vw_all  ew_all  vw_30%  ew_30%  vw_all  ew_all 

 H-L t  H-L t  H-L t  H-L t  H-L t  H-L t 

Panel E. Profitability (43) 

roe: return on equity, 1-, 6-, and 12-month, Hou, Xue, and Zhang (2015) 

roe1 0.77 1.91 
 

0.06 0.16 
 

1.09 2.93b 
 

0.58 1.61 
 

0.23 0.47 
 

-0.50 -1.17 

roe6 0.57 1.44 
 

-0.06 -0.18 
 

0.73 2.04a 
 

0.25 0.85 
 

-0.01 -0.02 
 

-0.71 -1.85 

roe12 0.43 1.12 
 

0.04 0.12 
 

0.56 1.59 
 

0.22 0.78 
 

-0.10 -0.20 
 

-0.58 -1.57 

droe: 4-quarter change in return on equity, 1-, 6-, and 12-month 

droe1 0.92 3.22b 
 

0.31 1.38 
 

1.00 3.37b 
 

0.43 1.56 
 

0.99 3.01b 
 

0.17 0.61 
droe6 0.59 2.72a 

 
0.19 1.10 

 
0.60 2.72a 

 
0.29 1.53 

 
0.50 2.25a 

 
0.07 0.34 

droe12 0.29 1.48 
 

0.08 0.52 
 

0.32 1.59 
 

0.11 0.63 
 

0.20 0.99 
 

-0.04 -0.27 

roa: return on assets, 1-, 6-, and 12-month, Balakrishnan, Bartov, and Faurel (2010) 

roa1 0.74 1.80 
 

0.34 0.99 
 

1.00 2.65a 
 

0.89 2.95b 
 

0.16 0.34 
 

-0.27 -0.69 

roa6 0.55 1.45 
 

0.20 0.65 
 

0.72 2.05a 
 

0.61 2.25a 
 

-0.12 -0.26 
 

-0.48 -1.35 

roa12 0.36 0.96 
 

0.14 0.48 
 

0.48 1.37 
 

0.42 1.55 
 

-0.26 -0.55 
 

-0.50 -1.45 

droa: 4-quarter change in return on assets, 1-, 6-, and 12-month 

droa1 0.73 3.17b 
 

0.29 1.45 
 

0.87 3.63b 
 

0.51 2.07a 
 

0.82 3.37b 
 

0.22 0.93 

droa6 0.50 2.78b 
 

0.22 1.63 
 

0.60 3.13b 
 

0.48 3.16b 
 

0.41 2.28a 
 

0.11 0.76 

droa12 0.11 0.63 
 

0.07 0.58 
 

0.17 0.98 
 

0.23 1.87 
 

0.03 0.22 
 

-0.02 -0.21 

ct: capital turnover, Haugen and Baker (1996) 
ct 0.35 1.28 

 
-0.05 -0.21 

 
0.44 1.60 

 
0.20 0.89 

 
0.11 0.36 

 
-0.24 -1.03 

ctq: quarterly capital turnover, 1-, 6-, and 12-month 

ctq1 0.41 1.40 
 

0.27 1.02 
 

0.39 1.32 
 

0.48 1.85 
 

-0.15 -0.43 
 

-0.26 -0.84 

ctq6 0.38 1.47 
 

0.16 0.64 
 

0.36 1.48 
 

0.28 1.15 
 

-0.10 -0.32 
 

-0.37 -1.28 

ctq12 0.34 1.32 
 

0.16 0.64 
 

0.36 1.45 
 

0.26 1.05 
 

-0.10 -0.33 
 

-0.35 -1.20 

gpa: gross profits-to-assets, Novy-Marx (2013) 

gpa 0.14 0.34 
 

0.06 0.17 
 

0.29 0.75 
 

0.42 1.30 
 

-0.13 -0.31 
 

-0.12 -0.44 

gpla: gross profits-to-lagged assets 

gpla 0.23 0.51 
 

0.18 0.52 
 

0.42 0.96 
 

0.56 1.61 
 

-0.18 -0.42 
 

-0.13 -0.46 

gplaq: quarterly gross profits-to-lagged assets, 1-, 6-, and 12-month 

gplaq1 0.78 1.90 
 

0.38 1.10 
 

1.06 2.81b 
 

0.93 3.03b 
 

0.23 0.49 
 

-0.23 -0.59 

gplaq6 0.52 1.34 
 

0.19 0.61 
 

0.71 1.96a 
 

0.59 2.13a 
 

-0.07 -0.15 
 

-0.45 -1.26 
gplaq12 0.34 0.88 

 
0.13 0.44 

 
0.46 1.29 

 
0.40 1.48 

 
-0.19 -0.40 

 
-0.46 -1.31 

ope: operating profits-to-book equity, Fama and French (2015) 

ope 0.10 0.24 
 

-0.20 -0.66 
 

0.23 0.55 
 

0.03 0.08 
 

-0.27 -0.59 
 

-0.62 -2.35a 

ople: operating profits-to-lagged book equity 

ople 0.13 0.27 
 

-0.20 -0.57 
 

0.32 0.66 
 

0.09 0.23 
 

-0.38 -0.83 
 

-0.58 -2.09a 
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 2000-2017  2007-2017 

 vw_all  ew_all  vw_30%  ew_30%  vw_all  ew_all 

 H-L t  H-L t  H-L t  H-L t  H-L t  H-L t 

opleq: quarterly operating profits-to-lagged book equity, 1-, 6-, and 12-month 

opleq1 0.78 1.90 
 

0.07 0.20 
 

1.16 3.03b 
 

0.54 1.59 
 

0.20 0.40 
 

-0.53 -1.31 

opleq6 0.58 1.41 
 

0.00 0.01 
 

0.78 2.00a 
 

0.32 1.07 
 

-0.02 -0.04 
 

-0.62 -1.68 

opleq12 0.39 1.00 
 

0.03 0.12 
 

0.53 1.38 
 

0.22 0.77 
 

-0.13 -0.26 
 

-0.52 -1.50 

opa: operating profits-to-assets, Ball, Gerakos, Linnaimma, and Nikolaev (2015) 

opa -0.08 -0.19 
 

-0.38 -1.11 
 

0.22 0.55 
 

-0.01 -0.02 
 

-0.47 -1.12 
 

-0.81 -2.72a 
opla: operating profits-to-lagged assets 

opla 0.01 0.03 
 

-0.34 -0.93 
 

0.34 0.75 
 

-0.02 -0.05 
 

-0.45 -1.10 
 

-0.81 -2.77a 

oplaq: quarterly operating profits-to-lagged assets, 1-, 6-, and 12-month 

oplaq1 0.70 1.73 
 

0.31 0.88 
 

1.05 2.82b 
 

0.80 2.43a 
 

0.11 0.24 
 

-0.38 -0.97 

oplaq6 0.54 1.37 
 

0.05 0.16 
 

0.76 2.10a 
 

0.40 1.36 
 

-0.05 -0.10 
 

-0.64 -1.82 

oplaq12 0.31 0.82 
 

0.01 0.04 
 

0.49 1.37 
 

0.25 0.89 
 

-0.20 -0.43 
 

-0.63 -1.84 

sgq: quarterly sales growth, 1-, 6-, and 12-month 

sgq1 0.57 2.00a 
 

0.51 2.43a 
 

0.71 2.27a 
 

0.65 2.72a 
 

0.50 1.58 
 

0.23 1.03 

sgq6 0.37 1.70 
 

0.17 0.84 
 

0.41 1.87 
 

0.28 1.51 
 

0.25 1.04 
 

-0.07 -0.34 

sgq12 0.05 0.28 
 

0.00 -0.02 
 

0.06 0.31 
 

0.05 0.31 
 

-0.04 -0.21 
 

-0.24 -1.30 

tibi: taxable income-to-book income, Lev and Nissim (2004) 
tibi 0.26 1.06 

 
-0.04 -0.24 

 
0.48 2.02a 

 
0.18 1.04 

 
0.07 0.33 

 
-0.33 -1.80 

tibiq: quarterly taxable income-to-book income, 1-, 6-, and 12-month 

tibiq1 0.09 0.37 
 

-0.01 -0.08 
 

0.17 0.72 
 

0.13 0.96 
 

-0.27 -0.95 
 

-0.10 -0.83 

tibiq6 0.06 0.27 
 

0.03 0.35 
 

0.11 0.50 
 

0.13 1.34 
 

-0.22 -0.92 
 

-0.07 -0.73 

tibiq12 -0.01 -0.06 
 

-0.10 -1.24 
 

0.06 0.31 
 

0.00 -0.03 
 

-0.25 -1.11 
 

-0.20 -2.07a 

bl: book leverage, Fama and French (1992) 

bl -0.14 -0.35 
 

-0.31 -1.20 
 

0.01 0.04 
 

-0.10 -0.33 
 

-0.45 -0.78 
 

-0.61 -1.54 

blq: quarterly book leverage, 1-, 6-, and 12-month 

blq1 0.13 0.34 
 

0.03 0.08 
 

0.20 0.55 
 

0.29 0.83 
 

-0.26 -0.48 
 

-0.18 -0.36 

blq6 -0.01 -0.02 
 

-0.19 -0.69 
 

0.19 0.52 
 

0.00 0.00 
 

-0.37 -0.68 
 

-0.41 -0.95 

blq12 -0.04 -0.11 
 

-0.31 -1.18 
 

0.12 0.35 
 

-0.15 -0.52 
 

-0.39 -0.71 
 

-0.51 -1.24 

pmg: profit margin growth, Abarbanell and Bushee (1998) 
pmg -0.20 -0.50 

 
-0.35 -1.13 

 
0.11 0.29 

 
-0.02 -0.08 

 
-0.64 -1.49 

 
-0.78 -2.67a 

Panel F. Intangibles (24) 

cta: cash-to-assets, 1-, 6-, and 12-month, Palazzo (2012) 

cta1 0.40 1.30  0.07 0.22  0.33 1.21  0.19 0.72  0.31 0.71  -0.13 -0.27 

cta6 0.38 1.32  0.10 0.32  0.33 1.23  0.15 0.63  0.39 0.90  -0.06 -0.14 

cta12 0.37 1.27  0.09 0.31  0.29 1.05  0.05 0.22  0.38 0.87  -0.04 -0.10 

rdm: R&D expense-to-market, Chan, Lakonishok, and Sougiannis (2001) 

rdm 0.74 2.86b  0.77 4.93b  0.72 2.60a  0.70 4.19b  0.40 1.05  0.69 3.17b 
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2000-2017 
 

2007-2017 

 vw_all  ew_all  vw_30%  ew_30%  vw_all  ew_all 

 H-L t  H-L t  H-L t  H-L t  H-L t  H-L t 

rdmq: quarterly R&D expense-to-market, 1-, 6-, and 12-month 

rdmq1 1.02 4.13b 
 

1.18 7.28b 
 

1.09 3.89b 
 

1.24 7.32b 
 

0.88 2.92b 
 

1.27 6.44b 

rdmq6 0.79 3.18b 
 

0.86 6.28b 
 

0.83 3.13b 
 

0.90 6.05b 
 

0.57 1.75 
 

0.91 5.50b 

rdmq12 0.75 2.98b 
 

0.80 5.78b 
 

0.80 2.97b 
 

0.83 5.62b 
 

0.52 1.54 
 

0.85 4.90b 

rds: R&D expense-to-sales, Chan, Lakonishok, and Sougiannis (2001) 

rds 0.13 0.42 
 

0.43 1.52 
 

0.04 0.15 
 

0.17 0.70 
 

0.62 1.61 
 

0.96 3.00b 
rdsq: quarterly R&D expense-to-sales, 1-, 6-, and 12-month 

rdsq1 0.01 0.02 
 

0.22 0.78 
 

-0.09 -0.33 
 

-0.08 -0.30 
 

0.35 0.96 
 

0.69 2.19a 

rdsq6 0.16 0.55 
 

0.39 1.58 
 

0.02 0.08 
 

0.24 1.04 
 

0.61 1.64 
 

0.90 3.17b 

rdsq12 0.17 0.57 
 

0.37 1.49 
 

0.00 0.01 
 

0.24 1.02 
 

0.60 1.66 
 

0.88 3.08b 

ol: operating leverage, Novy-Marx (2011) 

ol 0.14 0.58 
 

0.31 1.83 
 

0.11 0.44 
 

0.42 2.07a 
 

0.10 0.27 
 

0.34 1.29 

olq: quarterly operating leverage, 1-, 6-, and 12-month 

olq1 0.10 0.32 
 

0.22 1.06 
 

0.11 0.35 
 

0.40 1.64 
 

-0.01 -0.03 
 

-0.06 -0.22 

olq6 0.11 0.38 
 

0.17 0.91 
 

0.10 0.35 
 

0.24 1.05 
 

0.05 0.14 
 

-0.09 -0.37 

olq12 0.13 0.44 
 

0.21 1.13 
 

0.12 0.42 
 

0.28 1.26 
 

0.08 0.24 
 

-0.05 -0.21 

dsi: sales growth minus inventory growth, Abarbanell and Bushee (1998) 
dsi 0.09 0.65 

 
0.04 0.43 

 
0.18 1.24 

 
0.15 1.37 

 
-0.03 -0.14 

 
-0.02 -0.17 

dgs: gross margin growth minus sales growth, Abarbanell and Bushee (1998) 

dgs -0.22 -1.23 
 

0.07 0.45 
 

-0.16 -0.80 
 

0.13 0.74 
 

-0.33 -1.66 
 

-0.09 -0.53 

age: firm age, Jiang, Lee, and Zhang (2005) 

age1 0.19 0.61 
 

0.00 0.00 
 

0.15 0.55 
 

0.02 0.08 
 

0.37 0.84 
 

0.00 -0.01 

age6 0.20 0.71 
 

-0.06 -0.25 
 

0.06 0.23 
 

-0.07 -0.31 
 

0.48 1.08 
 

0.01 0.02 

age12 0.08 0.32 
 

-0.16 -0.65 
 

0.03 0.14 
 

-0.12 -0.57 
 

0.38 0.88 
 

-0.04 -0.09 

Ra1: Year 1-lagged return, annual, Heston and Sadka (2008) 

Ra1 0.32 0.95 
 

0.35 1.33 
 

0.22 0.67 
 

0.30 1.32 
 

-0.04 -0.09 
 

-0.10 -0.31 

Rn1: Year 1-lagged return, nonannual, Heston and Sadka (2008) 

Rn1 -0.70 -1.45 
 

-1.18 -2.60a 
 

-0.50 -1.01 
 

-0.71 -1.73 
 

-1.44 -2.18a 
 

-2.04 -3.59b 

Ra25: Years 2-5 lagged return, annual, Heston and Sadka (2008) 
Ra25 0.97 3.93b 

 
0.39 2.50a 

 
0.92 3.55b 

 
0.43 2.46a 

 
1.07 3.16b 

 
0.31 1.57 

Rn25: Years 2-5 lagged return, nonannual, Heston and Sadka (2008) 

Rn25 -0.66 -1.69 
 

-0.58 -1.86 
 

-0.57 -1.41 
 

-0.35 -1.16 
 

-0.75 -1.34 
 

-0.65 -1.48 
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Table 5. Significant Anomaly Alphas with the CAPM 

This table provides the High-Low return alphas by regressing monthly High-Low return spreads on the market risk 

premium for 41 significant anomalies in columns 1-2 of Table 4 from 2000 to 2017. The portfolio analysis is among 

all A-share stocks, and the portfolio returns are value-weighted. The High-Low return spread (H-L), which is the 

difference between the 10th portfolio and the 1st portfolio returns. The alphas are expressed in percentages. This table 

provides alphas (𝛼), the Newey-West t-statistics adjusted for heteroscedasticity and autocorrelation, and the beta on 

market risk premium (β). 

 
1 2 3 4 5 6 7 8 9 10 11  
size idvff1 idvc1 tv1 tv6 betaDM1 vturn1 dtv1 dtv6 dtv12 vdtv1 

α -1.26 -1.28 -1.40 -1.28 -0.94 0.55 -0.90 -1.45 -1.09 -1.05 -1.59 

t -2.11 -3.52 -3.20 -2.76 -2.62 1.49 -2.03 -2.61 -2.41 -2.49 -3.00 

β -0.09 0.39 0.32 0.40 0.29 0.18 0.20 0.14 0.05 0.02 0.13  
12 13 14 15 16 17 18 19 20 21 22  
vdtv6 vdtv12 Lm1-1 mdr1 srev1 m24-1 mchg6 bmj bmq1 amq1 lrev1 

α -1.17 -1.09 1.53 -1.10 -1.23 -0.81 -0.59 0.76 0.77 0.73 -1.02 

t -2.62 -2.62 4.27 -2.61 -3.11 -2.11 -1.69 2.31 2.28 2.05 -2.73 

β 0.05 0.04 -0.13 0.44 0.05 -0.02 0.02 -0.03 0.06 0.07 -0.07  
23 24 25 26 27 28 29 30 31 32 33  
lrev6 lrev12 dpq1 dpq6 dpq12 sp spq1 spq6 spq12 droe1 droe6 

α -0.85 -0.85 0.48 0.49 0.45 0.77 0.77 0.58 0.62 0.88 0.55 

t -2.33 -2.53 2.29 2.74 2.67 2.42 2.37 1.95 2.19 3.12 2.56 

β -0.06 -0.05 -0.02 -0.05 -0.03 -0.06 0.12 0.11 0.11 0.04 0.04  
34 35 36 37 38 39 40 41 

   

 
droa1 droa6 sgq1 rdm rdmq1 rdmq6 rdmq12 Ra25 

   

α 0.75 0.49 0.54 0.76 0.95 0.72 0.68 0.95 
   

t 3.28 2.60 1.95 2.99 4.32 3.11 2.92 3.89 
   

β -0.02 0.02 0.04 -0.04 0.09 0.09 0.09 0.03 
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Table 6. Pairwise Correlations and Principle Component Analysis for 41 Significant 

Anomalies with all A-share sample and Value-weighted Returns 

The 41 significant anomalies contain 16, 2, 13, 5, and 5 anomalies from trading frictions, momentum, value-versus-

growth, profitability, and intangibles, respectively. All High-Low return spreads of these significant anomalies are 

realigned to yield positive long-short portfolio returns by multiplying the negative average High-Low return spread 

by -1. Panel A shows within and cross-category time-series correlations based on each anomaly’s long-short decile 

returns. The within-category correlations are averages across all the pairwise correlations within a category, and the 

cross-category correlations are averages across all the possible pairwise correlations across a given pair of 

categories. Panel B reports the proportion of the sum of variances for all long-short portfolio returns captured by a 

principle component, denoted by PC. I report the first 10 principle components, denoted by PC1, PC2, …, PC10, 

respectively. 

 

Panel A. Average long-short return correlations, 2000-2017  
Trading Frictions Momentum Value-versus-Growth Profitability Intangibles 

Trading Frictions  0.18 -0.01 -0.04 -0.09 -0.02 

Momentum 
 

0.20 0.31 -0.05 0.09 

Value-versus-Growth 
  

0.56 -0.11 0.20 

Profitability 
   

0.68 -0.05 

Intangibles 
    

0.51 

 

Panel B. The proportion (in %) of variance explained by each principle component, 2002-2017  
PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PC9 PC10 

All 38.49 17.54 16.02 5.24 3.58 3.13 2.50 1.91 1.76 1.47 

Trading Frictions 52.11 28.72 6.63 3.67 2.70 1.60 1.27 0.86 0.73 0.67 

Momentum 79.86 
         

Value-versus-Growth 59.84 24.96 5.23 4.55 1.63 1.34 0.68 0.64 0.45 0.40 

Profitability 75.28 12.14 7.47 4.30 
      

Intangibles 63.17 31.15 4.02 1.39 
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Table 7. Fama-MacBeth (1973) Regressions with WLS and OLS 

This table provides the coefficients on 231 anomaly variables by running Fama-MacBeth (1973) regressions with weighted least squares (WLS) and ordinary 

least squares (OLS). The anomaly variables are winsorized at the 1-99 percent level and standardized cross-sectionally at the end of each month. The cross-

sectional regressions are running among all A-share sample and the sample but the smallest 30% of firms. There are two sample periods, the full sample from 

2000 to 2017, and the subsample from 2007 to 2017. It also provides the Newey-West t-statistics adjusted for heteroscedasticity and autocorrelation for the 

coefficients on anomaly variables. The subscripts, a and b, indicate absolute t-values exceeding the thresholds of 1.96 ad 2.78, respectively. The symbols of these 

anomalies are reported in Table 2, and the definitions of these anomalies are described in Appendix A. Note, “FM_WLS_all” and “FM_OLS_all” represent the 

Fama-MacBeth (1973) regression with WLS and OLS in all A-share sample, respectively, “FM_WLS _30%” and “FM_OLS _30%” denote the Fama-MacBeth 

(1973) regression with WLS and OLS in the sample but the smallest 30% of firms, respectively. 

  
2000-2017 

 
2007-2017  

FM_WLS_all FM_OLS_all 
 

FM_WLS_30% FM_OLS_30% 
 

FM_WLS_all FM_OLS_all  
coeff t coeff t 

 
coeff t coeff t 

 
coeff t coeff t 

Panel A. Trading Frictions (71) 

size: firm size (market equity), Banz (1981) 

size -0.22 -1.33 -0.50 -3.05b 
 

-0.15 -0.88 -0.27 -1.70 
 

-0.37 -1.66 -0.79 -3.75b 

idvc: idiosyncratic volatility per the CAPM, Ali, Hwang, and Trombley (2003) 

idvc -0.22 -1.47 -0.33 -3.62b 
 

-0.24 -1.60 -0.33 -3.63b 
 

-0.15 -0.67 -0.29 -2.23a 

idvff: idiosyncratic volatility per the FF 3-factor model, 1-, 6-, and 12-month, Ang, Hodrick, Xing, and Zhang (2006) 

idvff1 -0.30 -2.78b -0.69 -7.80b 
 

-0.28 -2.59a -0.55 -7.19b 
 

-0.26 -1.55 -0.81 -6.42b 

idvff6 -0.13 -1.28 -0.32 -5.25b  -0.13 -1.19 -0.24 -3.93b  -0.08 -0.47 -0.38 -4.01b 

idvff12 -0.08 -0.81 -0.23 -4.90b  -0.08 -0.78 -0.19 -3.84b  -0.04 -0.28 -0.30 -3.72b 

idvc: idiosyncratic volatility per the CAPM, 1-, 6-, and 12-month 

idvc1 -0.31 -2.73a -0.64 -6.82b 
 

-0.30 -2.60a -0.50 -6.21b 
 

-0.28 -1.59 -0.73 -5.41b 

idvc6 -0.16 -1.49 -0.30 -4.66b 
 

-0.15 -1.42 -0.23 -3.49b 
 

-0.12 -0.76 -0.34 -3.37b 

idvc12 -0.09 -0.90 -0.22 -4.26b  -0.09 -0.88 -0.18 -3.41b  -0.08 -0.52 -0.27 -3.13b 

tv: total volatility, 1-, 6-, and 12-month, Ang, Hodrick, Xing, and Zhang (2006) 

tv1 -0.22 -1.77 -0.46 -4.40b 
 

-0.20 -1.60 -0.29 -3.07b 
 

-0.14 -0.77 -0.48 -3.34b 

tv6 -0.18 -1.58 -0.32 -4.23b  -0.16 -1.43 -0.22 -2.80b  -0.13 -0.80 -0.36 -3.15b 

tv12 -0.11 -1.07 -0.25 -4.17b  -0.10 -0.97 -0.19 -3.00b  -0.08 -0.56 -0.30 -3.24b 

idsff: idiosyncratic skewness per the FF 3-factor model, 1-, 6-, and 12-month, Boyer, Mitton, and Vorkink (2009) 
idsff1 -0.11 -1.97a -0.11 -2.54a 

 
-0.12 -1.98a -0.11 -2.51b 

 
-0.07 -0.82 -0.02 -0.39 

idsff6 -0.02 -0.49 -0.03 -1.78 
 

-0.02 -0.56 -0.03 -1.62 
 

-0.02 -0.21 -0.01 -0.49 

idsff12 0.01 0.18 -0.01 -0.86 
 

0.00 0.09 -0.01 -0.51 
 

0.01 0.13 0.01 0.32 
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2000-2017 

 
2007-2017  

FM_WLS_all FM_OLS_all 
 

FM_WLS_30% FM_OLS_30% 
 

FM_WLS_all FM_OLS_all  
coeff t coeff t 

 
coeff t coeff t 

 
coeff t coeff t 

idsc: idiosyncratic skewness per the CAPM, 1-, 6-, and 12-month 

idsc1 -0.06 -0.75 -0.16 -2.90b 
 

-0.05 -0.61 -0.13 -2.18a 
 

0.03 0.26 -0.10 -1.34 

idsc6 -0.05 -1.29 -0.07 -2.89b 
 

-0.04 -1.13 -0.05 -2.21a 
 

-0.02 -0.38 -0.07 -2.09a 

idsc12 0.00 0.04 -0.03 -1.52 
 

0.01 0.19 -0.01 -0.54 
 

0.04 0.75 -0.03 -1.04 

ts: total skewness, 1-, 6-, and 12-month, Amaya, Christoffersen, Jacobs, and Vasquez (2015) 

ts1 -0.16 -1.68 -0.32 -5.28b 
 

-0.15 -1.54 -0.28 -4.50b 
 

-0.27 -1.92 -0.37 -4.44b 
ts6 -0.07 -1.39 -0.09 -3.26b 

 
-0.05 -1.11 -0.07 -2.26a 

 
-0.08 -1.20 -0.11 -2.72a 

ts12 -0.02 -0.54 -0.05 -1.95 
 

-0.01 -0.28 -0.02 -1.02 
 

-0.03 -0.53 -0.07 -2.09a 

cs: co-skewness, 1-, 6-, and 12-month, Harvey and Siddique (2000) 

cs1 -0.04 -0.40 -0.03 -0.52 
 

-0.03 -0.35 -0.01 -0.21 
 

-0.09 -0.67 -0.08 -0.93 

cs6 -0.02 -0.27 -0.04 -1.09 
 

-0.00 -0.05 -0.02 -0.40 
 

-0.05 -0.59 -0.08 -1.69 

cs12 -0.03 -0.46 -0.03 -1.13 
 

-0.01 -0.25 -0.02 -0.46 
 

-0.06 -0.67 -0.07 -1.68 

betam: market beta using monthly returns, 1-, 6-, and 12-month, Fama and MacBeth (1973) 

betam1 -0.24 -1.62 -0.17 -2.13a 
 

-0.24 -1.66 -0.13 -1.58 
 

-0.12 -0.59 -0.16 -1.31 

betam6 -0.19 -1.45 -0.12 -1.63 
 

-0.19 -1.49 -0.09 -1.16 
 

-0.06 -0.31 -0.12 -1.11 

betam12 -0.15 -1.17 -0.10 -1.48 
 

-0.16 -1.23 -0.08 -1.07 
 

-0.06 -0.33 -0.11 -1.10 

beta: market beta using daily returns, 1-, 6-, and 12-month 
beta1 -0.16 -1.10 -0.23 -2.62a 

 
-0.13 -0.89 -0.06 -0.70 

 
-0.11 -0.55 -0.33 -2.61a 

beta6 -0.08 -0.64 -0.22 -3.17b 
 

-0.05 -0.38 -0.12 -1.57 
 

-0.02 -0.11 -0.33 -3.30b 

beta12 -0.04 -0.37 -0.19 -3.07b 
 

-0.02 -0.14 -0.11 -1.66 
 

-0.01 -0.06 -0.28 -2.96b 

dbeta: downside beta, 1-, 6-, and 12-month, Ang, Chen, and Xing (2006) 

dbeta1 -0.11 -0.73 -0.16 -1.91 
 

-0.10 -0.63 -0.03 -0.37 
 

-0.07 -0.31 -0.23 -1.93 

dbeta6 0.04 0.31 -0.13 -1.95 
 

0.06 0.40 -0.05 -0.62 
 

0.10 0.50 -0.21 -2.24a 

dbeta12 0.02 0.20 -0.08 -1.40 
 

0.04 0.30 -0.02 -0.25 
 

0.06 0.37 -0.15 -1.77 

betaFP: the Frazzini-Pedersen beta, 1-, 6-, and 12-month, Frazzini and Pedersen (2013) 

betaFP1 -0.05 -0.27 -0.24 -2.58a  -0.04 -0.22 -0.20 -1.96a  0.09 0.33 -0.33 -2.53a 

betaFP6 0.02 0.14 -0.19 -2.30a  0.03 0.17 -0.18 -1.98a  0.17 0.72 -0.29 -2.52a 

betaFP12 0.08 0.52 -0.18 -2.20a  0.08 0.52 -0.16 -1.84  0.18 0.74 -0.28 -2.58a 

betaDM: the Dimson beta, 1-, 6-, and 12-month, Dimson (1979) 
betaDM1 0.19 2.13a 0.14 2.02a  0.18 2.092a 0.13 1.84  0.21 1.60 0.12 1.21 

betaDM6 0.01 0.24 0.03 0.92  0.01 0.23 0.03 0.88  0.06 0.89 0.06 1.44 

betaDM12 0.00 0.00 0.01 0.29  0.00 -0.13 0.00 0.02  0.03 0.58 0.02 0.72 

turn: share turnover, 1-, 6-, and 12-month, Datar, Naik, and Radcliffe (1998) 

turn1 -0.23 -1.31 -0.34 -3.65b  -0.34 -1.68 -0.47 -4.59b  -0.18 -0.68 -0.31 -2.28a 

turn6 -0.05 -0.31 -0.17 -2.32a  -0.13 -0.70 -0.29 -3.36b  -0.03 -0.13 -0.19 -1.65 

turn12 -0.02 -0.10 -0.12 -1.76  -0.09 -0.51 -0.23 -3.01b  0.01 0.03 -0.14 -1.26 
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2000-2017 

 
2007-2017  

FM_WLS_all FM_OLS_all 
 

FM_WLS_30% FM_OLS_30% 
 

FM_WLS_all FM_OLS_all  
coeff t coeff t 

 
coeff t coeff t 

 
coeff t coeff t 

vturn: variation of share turnover, 1-, 6-, and 12-month, Chordia, Subrahmanyam, and Anshuman (2001) 

vturn1 -0.25 -1.44 -0.31 -3.36b  -0.40 -1.96a -0.52 -5.31b  -0.17 -0.63 -0.22 -1.69 

vturn6 -0.08 -0.48 -0.15 -1.97a  -0.18 -0.95 -0.29 -3.56b  -0.01 -0.04 -0.10 -0.91 

vturn12 -0.02 -0.14 -0.10 -1.42  -0.11 -0.59 -0.21 -2.85b  0.03 0.10 -0.07 -0.69 

dtv: dollar trading volume, 1-, 6-, and 12-month, Brennan, Chordia, and Subrahmanyam (1998) 

dtv1 -0.12 -1.38 -0.47 -4.28b 
 

-0.09 -1.11 -0.30 -3.43b 
 

-0.18 -1.62 -0.68 -5.21b 
dtv6 -0.12 -1.39 -0.40 -3.78b 

 
-0.10 -1.20 -0.27 -3.25b 

 
-0.18 -1.71 -0.60 -4.84b 

dtv12 -0.11 -1.35 -0.38 -3.68b 
 

-0.09 -1.18 -0.26 -3.20b 
 

-0.16 -1.58 -0.55 -4.59b 

vdtv: variation of share dollar trading volume, 1-, 6-, and 12-month, Chordia, Subrahmanyam, and Anshuman (2001) 

vdtv1 -0.14 -1.61 -0.51 -4.79b 
 

-0.11 -1.36 -0.34 -4.15b 
 

-0.20 -1.88 -0.73 -5.88b 

vdtv6 -0.13 -1.54 -0.42 -4.22b 
 

-0.10 -1.36 -0.30 -3.78b 
 

-0.20 -1.94 -0.63 -5.52b 

vdtv12 -0.12 -1.42 -0.38 -3.95b 
 

-0.09 -1.25 -0.27 -3.48b 
 

-0.17 -1.73 -0.57 -5.15b 

Ami: Amihud illiquidity, 1-, 6-, and 12-month, Amihud (2002) 

Ami1 0.34 1.66 0.35 3.32b 
 

0.22 0.96 0.15 1.31 
 

0.65 2.36a 0.55 4.55b 

Ami6 0.34 1.70 0.27 2.77a 
 

0.31 1.32 0.19 1.75 
 

0.61 2.19a 0.44 3.81b 

Ami12 0.34 1.71 0.27 2.86b 
 

0.30 1.29 0.19 1.83 
 

0.58 2.09a 0.42 3.67b 

Lm1: prior 1-month turnover-adjusted number of zero daily trading volume, 1-, 6-, and 12-month, Liu (2006) 
Lm1-1 -0.02 -0.32 0.06 1.20 

 
-0.04 -0.74 -0.01 -0.30 

 
-0.02 -0.24 0.05 0.81 

Lm1-6 -0.01 -0.19 0.05 1.64 
 

-0.02 -0.54 0.01 0.36 
 

0.05 0.73 0.10 2.37a 

Lm1-12 0.00 -0.10 0.03 1.42 
 

-0.01 -0.34 0.01 0.67 
 

0.05 0.94 0.09 2.24a 

Lm6: prior 6-month turnover-adjusted number of zero daily trading volume, 1-, 6-, and 12-month, Liu (2006) 

Lm6-1 0.01 0.13 0.20 2.31a 
 

-0.06 -0.60 0.00 -0.01 
 

0.11 0.68 0.35 2.67a 

Lm6-6 0.02 0.22 0.13 1.96a 
 

-0.02 -0.25 0.04 0.65 
 

0.12 1.01 0.30 3.01b 

Lm6-12 0.02 0.34 0.07 1.56 
 

0.00 -0.01 0.02 0.52 
 

0.15 1.35 0.23 2.58a 

Lm12: prior 12-month turnover-adjusted number of zero daily trading volume, 1-, 6-, and 12-month, Liu (2006) 

Lm12-1 0.00 -0.01 0.21 2.51a 
 

-0.07 -0.77 0.01 0.23 
 

0.09 0.63 0.39 3.11b 

Lm12-6 0.00 0.05 0.12 1.84 
 

-0.03 -0.39 0.02 0.36 
 

0.12 0.92 0.27 2.96b 

Lm12-12 0.01 0.07 0.06 1.14 
 

-0.02 -0.29 0.00 -0.08 
 

0.12 1.09 0.20 2.44a 

mdr: maximum daily return, 1-, 6-, and 12-month, Bali, Cakici, and Whitelaw (2011) 
mdr1 -0.25 -2.16a -0.58 -6.13b 

 
-0.22 -1.93 -0.39 -4.64b 

 
-0.20 -1.18 -0.61 -4.62b 

mdr6 -0.16 -1.67 -0.32 -4.98b  -0.14 -1.46 -0.21 -3.28b  -0.13 -0.92 -0.37 -3.89b 

mdr12 -0.08 -0.92 -0.23 -4.60b  -0.07 -0.76 -0.16 -3.18b  -0.07 -0.53 -0.29 -3.81b 

srev: short-term reversal, 1-, 6-, and 12-month, Jegadeesh (1990) 

srev1 -0.31 -2.73a -0.56 -6.10b 
 

-0.29 -2.62a -0.46 -5.31b 
 

-0.42 -2.61a -0.68 -5.41b 

srev6 -0.12 -2.19a -0.18 -3.69b  -0.11 -2.04a -0.13 -2.93b  -0.14 -1.77 -0.23 -3.76b 

srev12 -0.01 -0.35 -0.09 -2.31a  -0.01 -0.21 -0.05 -1.52  -0.03 -0.46 -0.15 -3.27b 
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2000-2017 

 
2007-2017  

FM_WLS_all FM_OLS_all 
 

FM_WLS_30% FM_OLS_30% 
 

FM_WLS_all FM_OLS_all  
coeff t coeff t 

 
coeff t coeff t 

 
coeff t coeff t 

pr: share price, 1-, 6-, and 12-month, Miller and Scholes (1982) 

pr1 -0.04 -0.94 -0.22 -3.82b 
 

-0.03 -0.60 -0.11 -2.66a 
 

-0.03 -0.51 -0.32 -4.03b 

pr6 -0.03 -0.67 -0.17 -3.50b  -0.02 -0.40 -0.10 -2.51a  -0.01 -0.12 -0.26 -3.73b 

pr12 -0.03 -0.78 -0.17 -3.72b  -0.02 -0.49 -0.10 -2.66a  0.00 -0.08 -0.24 -3.75b 

Panel B. Momentum (36) 

m11: price momentum, prior 11-month returns, 1-, 6-, and 12-month, Jegadeesh and Titman (1993) 

m11-1 0.03 0.21 -0.17 -1.33 
 

0.05 0.33 -0.08 -0.72 
 

-0.15 -0.69 -0.40 -2.52a 
m11-6 -0.05 -0.39 -0.14 -1.34 

 
-0.04 -0.33 -0.09 -0.92 

 
-0.20 -1.21 -0.33 -2.68a 

m11-12 -0.07 -0.63 -0.15 -1.64 
 

-0.06 -0.57 -0.10 -1.22 
 

-0.17 -1.12 -0.29 -2.66a 

m9: price momentum, prior 9-month returns, 1-, 6-, and 12-month, Jegadeesh and Titman (1993) 

m9-1 0.00 -0.01 -0.18 -1.49 
 

0.02 0.14 -0.08 -0.73 
 

-0.20 -1.02 -0.38 -2.64a 

m9-6 0.02 0.18 -0.10 -0.97 
 

0.03 0.25 -0.05 -0.55 
 

-0.12 -0.76 -0.28 -2.33a 

m9-12 -0.05 -0.50 -0.14 -1.54 
 

-0.04 -0.44 -0.09 -1.11 
 

-0.15 -1.09 -0.26 -2.66a 

m6: price momentum, prior 6-month returns, 1-, 6-, and 12-month, Jegadeesh and Titman (1993) 

m6-1 -0.17 -1.16 -0.22 -1.94  -0.15 -1.04 -0.12 -1.17  -0.39 -2.03a -0.40 -2.73a 

m6-6 0.06 0.59 -0.03 -0.36  0.06 0.63 0.01 0.07  -0.12 -0.77 -0.22 -1.95 

m6-12 -0.02 -0.21 -0.09 -1.27  -0.01 -0.17 -0.06 -0.80  -0.16 -1.28 -0.24 -2.60a 

m3: price momentum, prior 3-month returns, 1-, 6-, and 12-month, Jegadeesh and Titman (1993) 
m3-1 -0.08 -0.64 -0.26 -2.45a  -0.05 -0.39 -0.14 -1.49  -0.19 -1.03 -0.36 -2.46a 

m3-6 0.00 0.02 -0.06 -0.92  0.01 0.14 -0.01 -0.22  -0.12 -0.97 -0.19 -2.01a 

m3-12 -0.01 -0.10 -0.08 -1.37  0.00 -0.02 -0.04 -0.78  -0.12 -1.20 -0.20 -2.48a 

m24: price momentum, prior 24-month returns, 1-, 6-, and 12-month, Jegadeesh and Titman (1993) 

m24-1 -0.17 -1.71 -0.26 -2.83b  -0.16 -1.65 -0.21 -2.47a  -0.23 -1.83 -0.34 -2.69a 

m24-6 -0.15 -1.55 -0.23 -2.65a  -0.14 -1.47 -0.19 -2.48a  -0.15 -1.32 -0.30 -2.48a 

m24-12 -0.17 -1.73 -0.23 -2.86b  -0.16 -1.62 -0.20 -2.68a  -0.13 -1.08 -0.29 -2.51a 

mchg: momentum change, 1-, 6-, and 12-month, Gettleman and Marks (2006) 

mchg1 -0.22 -1.90 -0.09 -1.34  -0.19 -1.75 -0.04 -0.69  -0.33 -2.21a -0.13 -1.31 

mchg6 0.17 2.90b 0.11 2.35a  0.17 2.90b 0.12 2.83b  0.06 0.62 0.04 0.52 

mchg12 0.06 1.31 0.03 0.91  0.06 1.30 0.04 1.30  -0.08 -1.06 -0.05 -1.10 

im11: residual momentum, prior 11-month returns, 1-, 6-, and 12-month, Blitz, Huij, and Martens (2011) 
im11-1 0.11 1.42 0.04 0.48  0.13 1.66 0.07 1.05  0.01 0.12 -0.07 -0.68 

im11-6 0.01 0.12 -0.02 -0.31  0.02 0.27 0.01 0.20  -0.13 -1.46 -0.11 -1.36 

im11-12 -0.03 -0.44 -0.04 -0.78  -0.02 -0.33 -0.02 -0.32  -0.13 -1.54 -0.09 -1.32 

im6: residual momentum, prior 6-month returns, 1-, 6-, and 12-month, Blitz, Huij, and Martens (2011) 

im6-1 0.04 0.43 0.00 -0.06  0.05 0.63 0.06 0.85  -0.07 -0.66 -0.07 -0.64 

im6-6 0.08 1.28 0.05 0.90  0.09 1.42 0.08 1.59  -0.05 -0.61 -0.02 -0.22 

im6-12 0.00 0.00 -0.02 -0.52  0.01 0.12 0.01 0.17  -0.14 -2.04a -0.08 -1.22 
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2000-2017 

 
2007-2017  

FM_WLS_all FM_OLS_all 
 

FM_WLS_30% FM_OLS_30% 
 

FM_WLS_all FM_OLS_all  
coeff t coeff t 

 
coeff t coeff t 

 
coeff t coeff t 

52w: 52-week high, 1-, 6-, and 12-month, George and Hwang (2004) 

52w1 0.12 0.82 -0.10 -0.80  0.14 0.99 -0.06 -0.48  -0.06 -0.30 -0.28 -1.58 

52w6 0.11 0.98 0.08 0.80  0.13 1.11 0.09 0.93  0.02 0.10 -0.03 -0.24 

52w12 0.10 0.98 0.06 0.74  0.11 1.10 0.08 1.02  0.02 0.15 -0.02 -0.23 

sue: earnings surprise, 1-, 6-, and 12-month, Foster, Olsen, and Shevlin (1984) 

sue1 0.13 2.41a 0.12 2.75a  0.14 2.42a 0.15 2.87b  0.12 2.00a 0.10 2.05a 
sue6 0.10 1.98a 0.06 1.56  0.11 2.08a 0.10 2.50a  0.05 0.90 0.02 0.50 

sue12 0.05 1.09 0.02 0.56  0.06 1.14 0.06 1.41  0.01 0.19 -0.02 -0.63 

rs: revenue surprise, 1-, 6-, and 12-month, Jegadeesh and Livnat (2006) 

rs1 0.07 1.38 0.11 2.51a  0.07 1.28 0.10 2.15a  0.08 1.33 0.07 1.32 

rs6 0.09 1.74 0.09 2.39a  0.09 1.71 0.09 2.27a  0.06 1.02 0.06 1.26 

rs12 0.06 1.22 0.04 1.37  0.06 1.21 0.04 1.29  0.03 0.49 0.02 0.44 

tes: tax expense surprise, 1-, 6-, and 12-month, Thomas and Zhang (2011) 

tes1 0.08 1.32 0.00 -0.02  0.09 1.51 0.04 0.93  0.02 0.25 -0.01 -0.37 

tes6 0.05 1.22 0.00 0.18  0.06 1.26 0.02 0.75  0.01 0.17 -0.02 -0.68 

tes12 0.04 1.03 0.00 -0.15  0.05 1.02 0.01 0.65  0.01 0.09 -0.03 -1.58 

Panel C. Value-versus-Growth (38) 

bm: book-to-market equity, Rosenberg, Basu (1983) 
bm 0.14 1.37 0.15 2.42a  0.15 1.49 0.23 3.00b  0.00 0.01 0.07 0.90 

bmj: book-to-June-end market equity, Asness and Frazzini (2013) 

bmj 0.15 1.55 0.21 3.50b 
 

0.17 1.64 0.25 3.27b 
 

0.06 0.39 0.18 2.01a 

bmq: quarterly book-to-market equity, 1-, 6-, and 12-month 

bmq1 0.22 2.13a 0.33 5.07b 
 

0.22 2.06a 0.34 3.84b 
 

0.15 1.01 0.32 3.66b 

bmq6 0.19 1.76 0.22 3.46b 
 

0.19 1.73 0.23 2.70a 
 

0.07 0.49 0.17 1.99a 

bmq12 0.19 1.75 0.21 3.41b 
 

0.19 1.72 0.22 2.59a 
 

0.06 0.38 0.15 1.86 

am: assets-to-market, Fama and French (1992) 

am 0.13 1.41 0.12 1.61 
 

0.15 1.62 0.17 2.07a 
 

-0.01 -0.08 -0.01 -0.10 

amq: quarterly assets-to-market, 1-, 6-, and 12-month 

amq1 0.20 2.02a 0.29 3.48b 
 

0.21 2.09a 0.29 3.04b 
 

0.07 0.56 0.25 2.04a 

amq6 0.17 1.76 0.18 2.28a 
 

0.18 1.85 0.20 2.17a 
 

0.03 0.20 0.12 0.97 
amq12 0.18 1.83 0.17 2.19a 

 
0.18 1.92 0.19 2.05a 

 
0.01 0.07 0.09 0.80 

dm: debt-to-market, Bhandari (1988) 

dm 0.10 1.01 0.04 0.52 
 

0.12 1.27 0.09 1.11 
 

-0.03 -0.23 -0.08 -0.67 

dmq: quarterly debt-to-market, 1-, 6-, and 12-month 

dmq1 0.16 1.57 0.18 1.91 
 

0.18 1.74 0.20 2.16a 
 

0.06 0.40 0.17 1.14 

dmq6 0.14 1.37 0.11 1.16 
 

0.15 1.54 0.14 1.51 
 

0.01 0.10 0.07 0.48 

dmq12 0.14 1.42 0.09 0.99 
 

0.16 1.60 0.12 1.34 
 

0.00 -0.01 0.04 0.27 
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de: debt-to-book equity, Bhandari (1988) 

de 0.01 0.10 -0.06 -0.74 
 

0.04 0.37 -0.05 -0.68 
 

-0.03 -0.20 -0.13 -1.13 

lrev: long-term reversal, 1-, 6-, and 12-month, De Bondt and Thaler (1985) 

lrev1 -0.25 -2.41a -0.33 -3.72b  -0.23 -2.22a -0.24 -2.80b  -0.22 -1.97a -0.37 -3.18b 

lrev6 -0.23 -2.36a -0.30 -3.58b  -0.21 -2.18a -0.24 -2.98b  -0.19 -1.75 -0.34 -2.98b 

lrev12 -0.22 -2.32a -0.31 -3.87b  -0.20 -2.12a -0.24 -3.28b  -0.15 -1.39 -0.34 -3.04b 
ep: earnings-to-price ratio, Basu (1983) 

ep 0.09 0.64 0.04 0.51 
 

0.16 1.10 0.18 2.09a 
 

-0.08 -0.44 -0.08 -0.97 

epq: quarterly earnings-to-price ratio, 1-, 6-, and 12-month 

epq1 0.28 2.10a 0.27 4.09b  0.31 2.31a 0.34 3.96b  0.14 0.88 0.16 2.13a 

epq6 0.17 1.28 0.12 1.64  0.20 1.50 0.17 2.10a  0.03 0.16 0.00 -0.01 

epq12 0.15 1.12 0.10 1.42  0.17 1.30 0.14 1.71  -0.01 -0.05 -0.02 -0.24 

ocfp: operating cash flow to price ratio, Desai, Rajgopal, and Venkatachalam (2004) 

ocfp 0.11 0.86 0.09 1.32  0.14 1.15 0.17 2.29a  -0.04 -0.22 -0.05 -0.59 

ocfpq: quarterly operating cash flow-to-price ratio, 1-, 6-, and 12-month 

ocfpq1 0.23 1.72 0.24 3.55b  -0.50 -0.63 -0.47 -0.58  0.07 0.45 0.15 1.93 

ocfpq6 0.15 1.07 0.08 1.23  0.36 1.02 0.38 1.13  -0.04 -0.24 0.01 0.15 

ocfpq12 0.18 1.36 0.06 1.00  0.13 0.44 0.08 0.30  0.01 0.03 0.00 -0.01 

dp: dividend yield, Litzenberger and Ramaswany (1979) 
dp 0.09 1.73 0.09 2.53a  0.09 1.83 0.10 2.52a  0.06 0.86 0.09 2.54a 

dpq: quarterly dividend yield, 1-, 6-, and 12-month 

dpq1 0.11 1.97a 0.13 3.77b  0.11 1.84 0.11 2.94b  0.09 1.13 0.14 3.00b 

dpq6 0.10 2.05a 0.09 2.66a  0.10 1.99a 0.07 1.90  0.07 1.00 0.09 2.14a 

dpq12 0.11 2.46a 0.10 3.15b  0.11 2.40a 0.09 2.54a  0.06 0.99 0.09 2.35a 

sg: annual sales growth, Lakonishok, Shleifer, and Vishny (1994) 

sg -0.09 -1.57 -0.08 -2.09a  -0.08 -1.27 -0.03 -0.77  -0.10 -1.30 -0.09 -2.60a 

sp: sales-to-price ratio, Barbee, Mukherji, and Raines (1996) 

sp 0.15 1.84 0.12 1.93  0.17 2.11a 0.21 3.41b  0.01 0.05 0.01 0.15 

spq: quarterly sales-to-price ratio, 1-, 6-, and 12-month 

spq1 0.19 2.00a 0.25 3.89b  0.21 2.14a 0.33 4.63b  0.10 0.81 0.16 2.13a 

spq6 0.14 1.54 0.14 2.08a  0.16 1.70 0.21 2.96b  0.03 0.30 0.04 0.52 
spq12 0.15 1.59 0.12 1.84  0.16 1.75 0.19 2.64a  0.03 0.26 0.02 0.29 

em: enterprise multiple, Loughran and Wellman (2011) 

em -0.04 -0.93 -0.03 -1.23  -0.05 -1.02 -0.06 -2.01a  -0.04 -0.74 -0.01 -0.17 
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 coeff t coeff t  coeff t coeff t  coeff t coeff t 

emq: quarterly enterprise multiple, 1-, 6-, and 12-month 

emq1 -0.06 -1.63 -0.07 -3.38b  -0.06 -1.35 -0.05 -2.18a  -0.06 -1.53 -0.07 -2.87b 

emq6 -0.04 -1.36 -0.04 -3.09b  -0.04 -1.16 -0.03 -1.81  -0.03 -1.18 -0.04 -2.76a 

emq12 -0.05 -1.66 -0.05 -3.73b  -0.05 -1.44 -0.04 -2.34a  -0.05 -1.69 -0.04 -3.40b 

Panel D. Investment (19) 

ag: asset growth, Cooper, Gulen, and Schill (2008) 

ag -0.02 -0.30 -0.10 -1.82  0.00 0.03 -0.03 -0.60  -0.09 -1.18 -0.17 -4.25b 
agq: quarterly asset growth, 1-, 6-, and 12-month 

agq1 0.00 0.02 -0.05 -0.68  0.02 0.17 0.05 0.65  -0.11 -0.85 -0.12 -1.32 

agq6 -0.04 -0.40 -0.08 -1.28  -0.01 -0.15 -0.02 -0.39  -0.12 -1.01 -0.18 -2.15a 

agq12 -0.05 -0.51 -0.12 -1.94  -0.02 -0.23 -0.07 -1.29  -0.11 -0.99 -0.20 -2.60a 

sharechg: share issuance, Pontiff and Woodgate (2008) 

sharechg -0.05 -0.92 -0.01 -0.42  -0.04 -0.80 0.01 0.52  -0.09 -1.28 -0.02 -0.47 

cei: composite equity issuance, Daniel and Titman (2006) 

cei -0.27 -2.63a -0.24 -3.20b  -0.24 -2.36a -0.12 -1.78  -0.28 -2.91b -0.28 -4.22b 

cdi: composite debt issuance, Lyandres, Sun, and Zhang (2008) 

cdi -0.05 -0.72 -0.14 -2.95b  -0.01 -0.11 -0.04 -0.96  -0.13 -1.51 -0.24 -3.80b 

ivg: inventory growth, Belo and Lin (2011) 
ivg -0.10 -2.57a -0.08 -3.45b  -0.09 -2.18a -0.05 -2.35a  -0.09 -1.67 -0.10 -3.55b 

ivchg: inventory changes, Thomas and Zhang (2002) 

ivchg 0.02 0.25 -0.05 -1.20  0.03 0.52 0.01 0.13  -0.03 -0.44 -0.10 -2.13a 

acc: total accruals, Richardson, Sloan, Soliman, and Tuna (2005) 

acc -0.07 -1.06 -0.07 -1.51  -0.06 -0.94 -0.02 -0.51  -0.07 -0.69 -0.07 -1.46 

accp: percent total accruals, Hafzalla, Lundholm, and Van Winkle (2011) 

accp -0.05 -0.95 -0.05 -1.54  -0.05 -0.86 -0.03 -0.81  -0.04 -0.51 -0.05 -1.17 

lg: liabilities growth, Richardson, Sloan, Soliman, and Tuna (2005) 

lg -0.01 -0.10 -0.06 -1.95  0.00 0.07 -0.04 -1.00  0.00 -0.06 -0.08 -2.16a 

lgq: quarterly liabilities growth, 1-, 6-, and 12-month 

lgq1 -0.01 -0.15 -0.03 -0.67  -0.01 -0.18 -0.01 -0.23  -0.04 -0.33 -0.06 -0.98 

lgq6 -0.01 -0.14 -0.06 -1.47  0.00 -0.07 -0.05 -1.26  -0.03 -0.28 -0.12 -1.97a 
lgq12 -0.02 -0.32 -0.09 -2.35b  -0.02 -0.25 -0.08 -2.14a  -0.04 -0.37 -0.14 -2.49a 

bvg: book value growth, Richardson, Sloan, Soliman, and Tuna (2005) 

bvg -0.03 -0.27 -0.07 -1.11  0.01 0.06 -0.02 -0.24  -0.12 -1.54 -0.14 -3.33b 

bvgq: quarterly book value growth, 1-, 6-, and 12-month 

bvgq1 -0.04 -0.24 -0.15 -2.08a  -0.02 -0.12 -0.16 -1.79  -0.23 -1.47 -0.28 -3.10b 

bvgq6 -0.08 -0.60 -0.14 -2.06a  -0.05 -0.36 -0.16 -1.85  -0.22 -1.56 -0.28 -3.28b 

bvgq12 -0.08 -0.66 -0.14 -2.10a  -0.05 -0.38 -0.16 -1.75  -0.21 -1.52 -0.25 -3.13b 
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Panel E. Profitability (43) 

roe: return on equity, 1-, 6-, and 12-month, Hou, Xue, and Zhang (2015) 

roe1 0.11 0.54 -0.03 -0.27  0.20 0.84 0.03 0.16  -0.15 -0.73 -0.20 -1.34 

roe6 0.09 0.49 -0.07 -0.68  0.20 0.94 -0.05 -0.33  -0.17 -0.85 -0.25 -2.22a 

roe12 0.08 0.44 -0.06 -0.68  0.19 0.91 -0.07 -0.55  -0.18 -0.92 -0.22 -2.25a 

droe: 4-quarter change in return on equity, 1-, 6-, and 12-month 

droe1 0.07 0.68 0.05 0.53  0.10 0.83 0.08 0.43  0.04 0.33 0.01 0.11 
droe6 0.02 0.19 0.02 0.40  0.03 0.31 0.03 0.22  0.00 0.00 0.00 -0.05 

droe12 0.02 0.18 -0.01 -0.11  0.03 0.31 -0.04 -0.45  -0.01 -0.07 -0.01 -0.26 

roa: return on assets, 1-, 6-, and 12-month, Balakrishnan, Bartov, and Faurel (2010) 

roa1 0.14 0.80 0.10 0.89  0.22 1.10 0.29 2.23a  -0.03 -0.14 -0.06 -0.46 

roa6 0.14 0.86 0.02 0.23  0.22 1.26 0.16 1.40  -0.06 -0.36 -0.15 -1.37 

roa12 0.13 0.82 -0.01 -0.06  0.21 1.21 0.08 0.68  -0.07 -0.43 -0.17 -1.61 

droa: 4-quarter change in return on assets, 1-, 6-, and 12-month 

droa1 0.06 0.60 0.09 0.96 
 

0.09 0.78 0.12 0.69 
 

0.02 0.15 0.05 0.40 

droa6 0.04 0.41 0.08 1.59 
 

0.05 0.53 0.15 1.74 
 

0.00 -0.03 0.06 0.93 

droa12 0.03 0.35 0.05 1.16 
 

0.05 0.48 0.11 1.86 
 

-0.02 -0.15 0.05 1.26 

ct: capital turnover, Haugen and Baker (1996) 
ct 0.04 0.66 -0.03 -0.47 

 
0.07 1.07 0.07 1.54 

 
-0.01 -0.11 -0.06 -1.40 

ctq: quarterly capital turnover, 1-, 6-, and 12-month 

ctq1 0.10 1.11 0.10 1.65 
 

0.12 1.28 0.17 3.07b 
 

-0.04 -0.39 -0.02 -0.24 

ctq6 0.12 1.32 0.04 0.70 
 

0.13 1.46 0.09 1.69 
 

-0.02 -0.22 -0.08 -1.21 

ctq12 0.11 1.27 0.03 0.43 
 

0.13 1.40 0.08 1.50 
 

-0.03 -0.28 -0.10 -1.54 

gpa: gross profits-to-assets, Novy-Marx (2013) 

gpa 0.06 0.45 -0.06 -0.66  0.11 0.88 0.10 1.03  0.01 0.10 -0.16 -2.11a 

gpla: gross profits-to-lagged assets 

gpla 0.02 0.14 -0.11 -1.11 
 

0.07 0.49 0.06 0.55 
 

0.02 0.15 -0.16 -2.16a 

gplaq: quarterly gross profits-to-lagged assets, 1-, 6-, and 12-month 

gplaq1 0.14 0.80 0.10 0.90 
 

0.22 1.08 0.29 2.24a 
 

-0.03 -0.16 -0.05 -0.43 

gplaq6 0.14 0.85 0.01 0.14 
 

0.22 1.23 0.15 1.34 
 

-0.06 -0.33 -0.15 -1.33 
gplaq12 0.13 0.81 -0.02 -0.24 

 
0.21 1.18 0.06 0.49 

 
-0.07 -0.40 -0.17 -1.62 

ope: operating profits-to-book equity, Fama and French (2015) 

ope 0.02 0.16 -0.07 -1.00  0.11 0.66 0.07 0.88  -0.05 -0.31 -0.16 -2.88b 

ople: operating profits-to-lagged book equity 

ople -0.02 -0.09 -0.11 -1.30  0.08 0.37 0.05 0.51  -0.06 -0.34 -0.17 -2.85b 
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opleq: quarterly operating profits-to-lagged book equity, 1-, 6-, and 12-month 

opleq1 0.15 0.69 -0.05 -0.43  0.25 1.04 0.02 0.11  -0.12 -0.52 -0.23 -1.61 

opleq6 0.13 0.65 -0.07 -0.73  0.24 1.11 -0.02 -0.19  -0.13 -0.62 -0.23 -2.25a 

opleq12 0.12 0.62 -0.07 -0.82  0.24 1.08 -0.06 -0.50  -0.14 -0.68 -0.21 -2.30a 

opa: operating profits-to-assets, Ball, Gerakos, Linnaimma, and Nikolaev (2015) 

opa 0.05 0.43 -0.08 -0.86  0.11 0.94 0.09 0.90  0.00 0.00 -0.20 -2.53a 
opla: operating profits-to-lagged assets 

opla 0.02 0.15 -0.14 -1.33  0.08 0.56 0.04 0.42  0.01 0.08 -0.19 -2.52a 

oplaq: quarterly operating profits-to-lagged assets, 1-, 6-, and 12-month 

oplaq1 0.15 0.83 0.03 0.25  0.21 1.15 0.18 1.65  -0.03 -0.17 -0.16 -1.38 

oplaq6 0.14 0.85 -0.05 -0.52  0.21 1.23 0.04 0.34  -0.06 -0.36 -0.24 -2.25a 

oplaq12 0.13 0.81 -0.09 -0.83  0.20 1.19 -0.03 -0.28  -0.07 -0.44 -0.26 -2.50a 

sgq: quarterly sales growth, 1-, 6-, and 12-month 

sgq1 -0.01 -0.17 0.09 1.78  -0.02 -0.20 0.14 1.95  -0.03 -0.32 0.06 0.93 

sgq6 -0.04 -0.52 0.02 0.39  -0.04 -0.59 0.04 0.69  -0.07 -0.84 0.00 0.07 

sgq12 -0.04 -0.53 -0.03 -0.78  -0.04 -0.59 -0.02 -0.39  -0.08 -0.89 -0.05 -1.03 

tibi: taxable income-to-book income, Lev and Nissim (2004) 
tibi 0.08 1.27 0.02 0.64  0.10 1.45 0.04 1.29  0.02 0.31 -0.03 -0.79 

tibiq: quarterly taxable income-to-book income, 1-, 6-, and 12-month 

tibiq1 0.02 0.31 -0.03 -1.19  0.06 0.66 0.00 0.04  -0.04 -0.41 -0.05 -1.56 

tibiq6 -0.02 -0.33 -0.03 -1.09  -0.01 -0.08 -0.01 -0.47  -0.08 -0.98 -0.06 -2.29a 

tibiq12 -0.02 -0.29 -0.04 -1.79  0.00 -0.04 -0.02 -0.99  -0.07 -0.91 -0.07 -2.76a 

bl: book leverage, Fama and French (1992) 

bl 0.03 0.50 -0.04 -0.63  0.04 0.71 -0.01 -0.25  0.01 0.18 -0.09 -1.11 

blq: quarterly book leverage, 1-, 6-, and 12-month 

blq1 -0.02 -0.20 0.04 0.54  0.00 -0.02 0.11 1.08  -0.09 -0.87 0.04 0.31 

blq6 0.00 0.01 0.00 -0.01  0.01 0.19 0.06 0.67  -0.08 -0.78 -0.02 -0.16 

blq12 0.00 0.00 -0.03 -0.43  0.01 0.15 0.00 0.04  -0.08 -0.78 -0.05 -0.48 

pmg: profit margin growth, Abarbanell and Bushee (1998) 
pmg -0.01 -0.07 -0.07 -0.91  0.07 0.43 0.08 1.01  -0.06 -0.46 -0.14 -2.32a 

Panel F. Intangibles (24) 

cta: cash-to-assets, 1-, 6-, and 12-month, Palazzo (2012) 

cta1 0.15 1.67 0.02 0.19  0.16 1.73 0.05 0.67  0.16 1.10 0.00 0.02 

cta6 0.09 1.03 0.01 0.07  0.10 1.15 0.03 0.35  0.12 0.83 -0.01 -0.09 

cta12 0.07 0.86 0.00 0.01  0.08 1.00 0.00 0.04  0.11 0.78 -0.01 -0.06 
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rdm: R&D expense-to-market, Chan, Lakonishok, and Sougiannis (2001) 

rdm 0.13 2.24a 0.16 3.74b  0.13 2.15a 0.16 4.19b  0.06 0.76 0.15 2.99b 

rdmq: quarterly R&D expense-to-market, 1-, 6-, and 12-month 

rdmq1 0.22 3.38b 0.29 6.31b  0.21 3.04b 0.29 5.91b  0.18 2.24a 0.33 6.02b 

rdmq6 0.17 2.59a 0.19 4.69b  0.17 2.47a 0.20 4.11b  0.11 1.28 0.23 4.34b 

rdmq12 0.15 2.46a 0.18 4.35b  0.15 2.26a 0.18 3.64b  0.08 1.02 0.20 3.89b 
rds: R&D expense-to-sales, Chan, Lakonishok, and Sougiannis (2001) 

rds 0.09 0.92 0.10 1.35  0.02 0.16 -0.04 -0.60  0.23 1.93 0.21 2.99b 

rdsq: quarterly R&D expense-to-sales, 1-, 6-, and 12-month 

rdsq1 -0.09 -0.77 0.22 1.66  -0.18 -1.35 0.52 1.27  0.00 -0.02 0.42 2.39a 

rdsq6 -0.10 -1.09 0.27 1.97a  -0.18 -1.71 0.58 2.02a  -0.04 -0.34 0.53 2.67a 

rdsq12 -0.10 -1.04 0.27 1.93  -0.17 -1.66 0.50 2.03a  -0.04 -0.34 0.51 2.58a 

ol: operating leverage, Novy-Marx (2011) 

ol 0.04 0.66 0.05 1.66  0.04 0.59 0.08 2.64a  0.01 0.11 0.02 0.39 

olq: quarterly operating leverage, 1-, 6-, and 12-month 

olq1 0.12 1.12 0.09 1.83  0.11 1.04 0.13 2.56a  0.10 0.78 0.02 0.26 

olq6 0.13 1.31 0.06 1.22  0.13 1.22 0.09 1.95  0.11 0.89 -0.01 -0.23 
olq12 0.13 1.27 0.05 1.30  0.12 1.19 0.10 2.25a  0.10 0.85 -0.02 -0.43 

dsi: sales growth minus inventory growth, Abarbanell and Bushee (1998) 

dsi 0.07 2.25a 0.04 2.14a  0.07 2.25a 0.05 2.46a  0.05 1.15 0.04 1.90 

dgs: gross margin growth minus sales growth, Abarbanell and Bushee (1998) 

dgs 0.01 0.35 0.02 0.74  0.02 0.50 0.03 0.82  -0.03 -0.69 0.01 0.39 

age: firm age, Jiang, Lee, and Zhang (2005) 

age1 0.09 1.03 0.00 0.05  0.08 0.80 0.01 0.15  0.22 1.60 -0.01 -0.09 

age6 0.08 1.03 -0.01 -0.07  0.08 0.88 0.02 0.23  0.21 1.58 -0.02 -0.13 

age12 0.13 1.40 -0.02 -0.23  0.12 1.27 0.02 0.28  0.21 1.57 -0.02 -0.17 

Ra1: Year 1-lagged return, annual, Heston and Sadka (2008) 

Ra1 0.08 0.67 0.08 1.09  0.06 0.51 0.06 0.78  0.03 0.18 -0.06 -0.60 

Rn1: Year 1-lagged return, nonannual, Heston and Sadka (2008) 
Rn1 -0.13 -0.95 -0.36 -2.85b  -0.10 -0.78 -0.24 -2.10a  -0.33 -1.88 -0.58 -3.71b 

Ra25: Years 2-5 lagged return, annual, Heston and Sadka (2008) 

Ra25 0.18 1.90 0.12 2.80b  0.18 1.89 0.12 2.79b  0.26 1.93 0.11 2.46a 

Rn25: Years 2-5 lagged return, nonannual, Heston and Sadka (2008) 

Rn25 -0.21 -1.85 -0.17 -2.15a  -0.19 -1.67 -0.11 -1.36  -0.17 -1.03 -0.18 -1.61 
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Appendix  

A. Anomaly Variable Definitions 

I construct 231 anomaly variables in China by compiling the trading data from Wind and the 

fundamental data from CSMAR. The anomalies are categorized into six groups: trading frictions, 

momentum, value-versus-growth, investment, profitability, and intangibles. More detailed 

literature information and calculation of these anomaly variables are shown as follows.  

A.1 Trading Frictions 

A.1.1 Firm Size (size) 

Banz (1981) presents evidence of a size effect in U.S. stock returns; that is, the negative relation 

between firm size and stock returns. Fama and French (1992) confirm that firm size has a 

negative relationship with stock returns. Firm size is equal to close price (unadjusted) 

multiplying by only tradable A shares (or free float A shares) based on Wang and Xu (2004). I 

also do the robustness test with total A shares including non-tradable A shares used by Liu, 

Stambaugh, and Yuan (2019). At the end of June of each year t, I sort all stocks into deciles 

based on June-end firm size and then calculate monthly decile returns in the next 12 months from 

July of year t to June of t+1. The deciles are rebalanced in June of year t+1. The sample starts 

from 1992. 

A.1.2 Idiosyncratic Volatility (idvc) 

Based on Ali, Hwang, and Trombley (2003), I calculate idiosyncratic volatility per the CAPM, 

idvc, as the standard deviation of residuals from regressing a stock’s returns on the value-

weighted market returns (Wind A-share index returns). At the end of June of each year t, I sort all 

stocks into deciles based on idvc estimated with daily returns over the prior one year from July of 

year t-1 to June of year t. I require a minimum of 100 daily returns when estimating idvc. I then 

calculate monthly decile returns in the next 12 months from July of year t to June of year t+1. 

The deciles are rebalanced in June of year t+1. The sample starts from 1993. 
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A.1.3 Idiosyncratic Volatility per the FF 3-Factor Model (idvff1, idvff6, and idvff12) 

Ang, Hodrick, Xing, and Zhang (2006) find that there is a negative relationship between 

idiosyncratic volatility and stock returns. Following Ang, Hodrick, Xing, and Zhang (2006), 

idiosyncratic volatility relative to the Fama-French three-factor model, idvff, is calculated as the 

standard deviation of residuals from regressing a stock’s returns on the Fama-French three 

factors. At the end of each month t, I sort all stocks into deciles based on idvff estimated with 

daily returns from month t. I require a minimum of 15 daily returns. I then calculate monthly 

decile returns for the next month t+1 (idvff1), the next 6 months from month t+1 to month t+6 

(idvff6), and the next 12 months from month t+1 to month t+12 (idvff12). The deciles are 

rebalanced at the end of month t+1. When the holding period is longer than 1 month, for 

example, K months, it means that for a given decile in each month, there exist K subdeciles, each 

of which is initiated in a different month in the prior K-month period. I take the simple average 

of the subdecile returns as the monthly return. The sample starts from 1992. 

A.1.4 Idiosyncratic Volatility per the CAPM (idvc1, idvc6, and idvc12) 

I calculate idiosyncratic volatility per the CAPM, idvc, as the standard deviation of residuals 

from regressing a stock’s returns on value-weighted market returns (Wind A-share index 

returns). At the end of each month t, I sort all stocks into deciles based on idvc estimated with 

daily returns from month t. I require a minimum of 15 daily returns. I then calculate monthly 

decile returns for the next month t+1 (idvc1), the next 6 months from month t+1 to month t+6 

(idvc6), and the next 12 months from month t+1 to month t+12 (idvc12). The deciles are 

rebalanced at the end of month t+1. When the holding period is longer than one month, for 

example, K months, it means that for a given decile in each month, there exist K subdeciles, each 

of which is initiated in a different month in the prior K-month period. I take the simple average 

of the subdecile returns as the monthly return. The sample starts from 1992. 

A.1.5 Total Volatility (tv1, tv6, and tv12) 

Following Ang, Hodrick, Xing, and Zhang (2006), at the end of each month t, I sort all stocks 

into deciles based on total volatility, tv, estimated as the standard deviation of a stock’s daily 
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returns from month t. I require a minimum of 15 daily returns. I then calculate monthly decile 

returns for the next month t+1 (tv1), the next 6 months from month t+1 to month t+6 (tv6), and 

the next 12 months from month t+1 to month t+12 (tv12). The deciles are rebalanced at the end 

of month t+1. When the holding period is longer than one month, for example, K months, it 

means that for a given decile in each month, there exist K subdeciles, each of which is initiated 

in a different month in the prior K-month period. I take the simple average of the subdecile 

returns as the monthly return. The sample starts from 1992. 

A.1.6 Idiosyncratic Skewness per the FF 3-Factor Model (idsff1, idsff6, and idsff12) 

Boyer, Mitton, and Vorkink (2009) find that expected idiosyncratic skewness and returns are 

negatively correlated. Idiosyncratic skewness relative to the Fama-French 3-factor model, idsff, 

is calculated as the skewness of the residuals from regressing a stock’s returns on the Fama-

French three factors. At the end of each month t, I sort all stocks into deciles based on idsff, 

estimated with daily returns from month t. I require a minimum of 15 daily returns. I then 

calculate monthly decile returns for the next month t+1 (idsff1), the next 6 months from month 

t+1 to month t+6 (idsff6), and the next 12 months from month t+1 to month t+12 (idsff12). The 

deciles are rebalanced at the end of month t+1. When the holding period is longer than 1 month, 

for example, K months, it means that for a given decile in each month, there exist K subdeciles, 

each of which is initiated in a different month in the prior K-month period. I take the simple 

average of the subdecile returns as the monthly return. The sample starts from 1992. 

A.1.7 Idiosyncratic Skewness per the CAPM (idsc1, idsc6, and idsc12) 

I calculate idiosyncratic skewness per the CAPM, idsc, as the skewness of residuals from 

regressing a stock’s returns on value-weighted market returns (Wind A-share index returns). At 

the end of each month t, I sort all stocks into deciles based on idsc, estimated with daily returns 

from month t. I require a minimum of 15 daily returns. I then calculate monthly decile returns for 

the next month t+1 (idsc1), the next 6 months from month t+1 to month t+6 (idsc6), and the next 

12 months from month t+1 to month t+12 (idsc12). The deciles are rebalanced at the end of 

month t+1. When the holding period is longer than 1 month, for example, K months, it means 
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that for a given decile in each month, there exist K subdeciles, each of which is initiated in a 

different month in the prior K-month period. I take the simple average of the subdecile returns as 

the monthly return. The sample starts from 1992. 

A.1.8 Total Skewness (ts1, ts6, and ts12) 

Amaya, Christoffersen, Jacobs, and Vasquez (2015) find that the relation between realized 

skewness and next week’s stock returns is negative. They use intraday high-frequency returns to 

calculate realized skewness. Following Hou, Xue, and Zhang (2019), I calculate total skewness, 

ts, as the skewness of a stock’s daily returns from month t. I require a minimum of 15 daily 

returns. At the end of each month t, I sort all stocks into deciles based on ts estimated in month t 

and then calculate monthly decile returns for the next month t+1 (ts1), the next 6 months from 

month t+1 to month t+6 (ts6), and the next 12 months from month t+1 to month t+12 (ts12). The 

deciles are rebalanced at the end of month t+1. When the holding period is longer than one 

month, for example, K months, it means that for a given decile in each month, there exist K 

subdeciles, each of which is initiated in a different month in the prior K-month period. I take the 

simple average of the subdecile returns as the monthly return. The sample starts from 1992. 

A.1.9 Co-skewness (cs1, cs6, and cs12) 

Harvey and Siddique (2000) find that systematic skewness commands a risk premium. They 

suggest that the momentum effect is related to systematic skewness. The low expected return 

momentum portfolios have higher skewness than the high expected return momentum portfolios. 

Following Harvey and Siddique (2000), I calculate co-skewness, cs, as: 

𝑐𝑠 =
𝐸[𝜖𝑖,𝜖𝑚

2 ]

√𝐸[𝜖𝑖
2]𝐸[𝜖𝑚

2 ]

                                                          (A.1) 

In which 𝜖𝑖 is the residual from regressing a stock’s returns on market returns, and 𝜖𝑚  is the 

demeaned market returns.  

At the end of each month t, I sort stocks into deciles based on cs, estimated with daily stock 

returns from month t. I require a minimum of 15 daily returns. I then calculate monthly decile 

returns for the next month t+1 (cs1), the next 6 months from month t+1 to month t+6 (cs6), and 
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the next 12 months from month t+1 to month t+12 (cs12). The deciles are rebalanced at the end 

of month t+1. When the holding period is longer than one month, for example, K months, it 

means that for a given decile in each month, there exist K subdeciles, each of which is initiated 

in a different month in the prior K-month period. I take the simple average of the subdecile 

returns as the monthly return. The sample starts from 1992. 

A.1.10 Market Beta Using Monthly Returns (betam1, betam6, and betam12) 

The CAPM indicates that market beta should have a positive relationship with stock returns. 

Market beta is the sensitivity of stock returns to market returns, 𝑏𝑒𝑡𝑎𝑡 =
𝑐𝑜𝑣(𝑟𝑖,𝑟𝑚)

𝑣𝑎𝑟(𝑟𝑚)
, where 𝑟𝑚 is 

market index returns, which is value-weighted A-share stock returns across China’s A-share 

stocks. At the end of each month t, I sort stocks into deciles on their market beta, betam, which is 

estimated with monthly returns from month t-59 to month t following Fama and MacBeth 

(1973). I require a minimum of 24 monthly returns. I then calculate monthly decile returns for 

the next month t+1 (betam1), the next 6 months from month t+1 to month t+6 (betam6), and the 

next 12 months from month t+1 to month t+12 (betam12). The deciles are rebalanced at the end 

of month t+1. When the holding period is longer than one month, for example, K months, it 

means that for a given decile in each month, there exist K subdeciles, each of which is initiated 

in a different month in the prior K-month period. I take the simple average of the subdecile 

returns as the monthly return. The sample starts from 1997. 

A.1.11 Market Beta Using Daily Returns (beta1, beta6, and beta12) 

At the end of each month t, I sort stocks into deciles on their market beta, beta, which is 

estimated with daily returns from the prior 12 months from month t-11 to month t. I require a 

minimum of 50 daily returns. I then calculate monthly decile returns for the next month t+1 

(beta1), the next 6 months from month t+1 to month t+6 (beta6), and the next 12 months from 

month t+1 to month t+12 (beta12). The deciles are rebalanced at the end of month t+1. When the 

holding period is longer than one month, for example, K months, it means that for a given decile 

in each month, there exist K subdeciles, each of which is initiated in a different month in the 
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prior K-month period. I take the simple average of the subdecile returns as the monthly return. 

The sample starts from 1993. 

A.1.12 Downside Beta (dbeta1, dbeta6, and dbeta12) 

Ang, Chen, and Xing (2006) find that the downside beta can improve the positive beta-return 

relationship. Based on Ang, Chen, and Xing (2006), I calculate the downside beta, dbeta, as： 

𝛽− =
𝐶𝑜𝑣(𝑟𝑖,𝑟𝑚|𝑟𝑚<𝜇𝑚)

𝑉𝑎𝑟(𝑟𝑚|𝑟𝑚<𝜇𝑚)
                                               (A.2) 

where 𝑟𝑖  and 𝑟𝑚  are stock and market returns, respectively, and 𝜇𝑚  is the average of market 

returns.  

At the end of each month t, I sort stocks into deciles on dbeta, estimated with daily returns 

from the prior 12 months from month t-11 to month t. I only use daily observations conditional 

on 𝑟𝑚 < 𝜇𝑚 . I require a minimum of 50 daily returns. I then calculate monthly decile returns for 

the next month t+1 (dbeta1), the next 6 months from month t+1 to month t+6 (dbeta6), and the 

next 12 months from month t+1 to month t+12 (dbeta12). The deciles are rebalanced at the end 

of month t+1. When the holding period is longer than one month, for example, K months, it 

means that for a given decile in each month, there exist K subdeciles, each of which is initiated 

in a different month in the prior K-month period. I take the simple average of the subdecile 

returns as the monthly return. The sample starts from 1993. 

A.1.13 The Frazzini-Pedersen Beta (betaFP1, betaFP6, and betaFP12) 

Following Frazzini and Pedersen (2014), I estimate the market beta for stock i, 𝑏𝑒𝑡𝑎𝐹𝑃 = �̂�
�̂�𝑖

�̂�𝑚
, 

in which �̂�𝑖 and �̂�𝑚 are the estimated stock and market return volatilities, respectively, and �̂� is 

the stock and market return correlation. To estimate return volatilities, I compute the standard 

deviation of daily log returns over a one-year rolling window (with at least 120 daily returns). To 

estimate return correlations, I use overlapping three-day log returns, 𝑟𝑖,𝑡
3𝑑 = ∑ 𝑙𝑜𝑔(1 + 𝑅𝑡+𝑘

𝑖 ) ,2
𝑘=0  

over a five-year rolling window (with at least 750 daily returns). At the end of each month t, I 

sort stocks into deciles on the Frazzini-Pedersen beta, betaFP, estimated at the end of month t. I 

then calculate monthly decile returns for the next month t+1 (betaFP1), the next 6 months from 
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month t+1 to month t+6 (betaFP6), and the next 12 months from month t+1 to month t+12 

(betaFP12). The deciles are rebalanced at the end of month t+1. When the holding period is 

longer than one month, for example, K months, it means that for a given decile in each month, 

there exist K subdeciles, each of which is initiated in a different month in the prior K-month 

period. I take the simple average of the subdecile returns as the monthly return. The sample starts 

from 1997. 

A.1.14 The Dimson Beta (betaDM1, betaDM6, and betaDM12) 

Following Dimson (1979), I use the lead and lag of market returns along with the 

contemporaneous market returns, when estimating the market beta, betaDM, 

𝑟𝑖𝑑 − 𝑟𝑓𝑑 = 𝛼𝑖 + 𝛽𝑖1(𝑟𝑚𝑑−1 − 𝑟𝑓𝑑−1) + 𝛽𝑖2(𝑟𝑚𝑑 − 𝑟𝑓𝑑) + 𝛽𝑖3(𝑟𝑚𝑑+1 − 𝑟𝑓𝑑) + 𝜖𝑖𝑑   (A.3) 

in which rid is stock i’s returns on day d, rmd is value-weighted market returns on day d, and rfd is 

the risk-free rate. The Dimson beta for stock i,  𝑏𝑒𝑡𝑎𝐷𝑀 = �̂�𝑖1 + �̂�𝑖2 + �̂�𝑖3. At the end of each 

month t, I sort stocks into deciles on betaDM, estimated with the daily returns from month t. I 

require a minimum of 15 daily returns. I then calculate monthly decile returns for the next month 

t+1 (betaDM1), the next 6 months from month t+1 to month t+6 (betaDM6), and the next 12 

months from month t+1 to month t+12 (betaDM12). The deciles are rebalanced at the end of 

month t+1. When the holding period is longer than one month, for example, K months, it means 

that for a given decile in each month, there exist K subdeciles, each of which is initiated in a 

different month in the prior K-month period. I take the simple average of the subdecile returns as 

the monthly return. The sample starts from 1992. 

A.1.15 Share Turnover (turn1, turn6, and turn12) 

Following Datar, Naik, and Radcliffe (1998), I calculate a stock’s share turnover, turn, as the 

average of daily share turnover over the prior 6 months. Daily turnover is calculated as the 

trading volume on a given day divided by the number of shares outstanding on that day. In 

China, shares outstanding are free float A shares outstanding. I also do the robust test with total A 

shares. I require a minimum of 50 daily observations. At the end of each month t, I sort stocks 
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into deciles on turn over the prior 6 months from month t-5 to month t. I then calculate monthly 

decile returns for the next month t+1 (turn1), the next 6 months from month t+1 to month t+6 

(turn6), and the next 12 months from month t+1 to month t+12 (turn12). The deciles are 

rebalanced at the end of month t+1. When the holding period is longer than one month, for 

example, K months, it means that for a given decile in each month, there exist K subdeciles, each 

of which is initiated in a different month in the prior K-month period. I take the simple average 

of the subdecile returns as the monthly return. The sample starts from 1992. 

A.1.16 Variation of Share Turnover (vturn1, vturn6, and vturn12) 

Chordia, Subrahmanyam, and Anshuman (2001) show a negative cross-sectional relationship 

between stock returns and the variability of dollar trading volume and share turnover, and the 

level of dollar volume or share turnover. Following Chordia, Subrahmanyam, and Anshuman 

(2001), I measure the variation of share turnover, vturn, as the standard deviation of daily share 

turnover in the prior 6 months. Daily turnover is calculated as the trading volume on a given day 

divided by the number of shares outstanding on that day. In China, shares outstanding are free 

float A shares outstanding. I require a minimum of 50 daily observations. At the end of each 

month t, I sort stocks into deciles on vturn over the prior 6 months from month t-5 to month t. I 

then calculate monthly decile returns for the next month t+1 (vturn1), the next 6 months from 

month t+1 to month t+6 (vturn6), and the next 12 months from month t+1 to month t+12 

(vturn12). The deciles are rebalanced at the end of month t+1. When the holding period is longer 

than one month, for example, K months, it means that for a given decile in each month, there 

exist K subdeciles, each of which is initiated in a different month in the prior K-month period. I 

take the simple average of the subdecile returns as the monthly return. The sample starts from 

1992. 

A.1.17 Dollar Trading Volume (dtv1, dtv6, and dtv12) 

Following Brennan, Chordia, and Subrahmanyam (1998), I calculate a stock’s dollar trading 

volume, dtv, as the average of daily dollar trading volume over the prior 6 months. Daily dollar 

trading volume is downloaded from Wind. It is calculated as the close price in RMB multiplying 
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by the trading volume on that day. I require a minimum of 50 daily observations. At the end of 

each month t, I sort stocks into deciles based on dtv over the prior six months from month t-5 to 

month t. I then calculate monthly decile returns for the next month t+1 (dtv1), the next 6 months 

from month t+1 to month t+6 (dtv6), and the next 12 months from month t+1 to month t+12 

(dtv12). The deciles are rebalanced at the end of month t+1. When the holding period is longer 

than one month, for example, K months, it means that for a given decile in each month, there 

exist K subdeciles, each of which is initiated in a different month in the prior K-month period. I 

take the simple average of the subdecile returns as the monthly return. The sample starts from 

1992. 

A.1.18 Variation of Dollar Trading Volume (vdtv1, vdtv6, and vdtv12) 

Following Chordia, Subrahmanyam, and Anshuman (2001), I measure the variation of share 

turnover, vdtv, as the standard deviation of daily share turnover in the prior 6 months. Daily 

dollar trading volume is downloaded from Wind. It is calculated as the close price in RMB 

multiplying by the trading volume on that day. I require a minimum of 50 daily observations. At 

the end of each month t, I sort stocks into deciles on vdtv over the prior six months from month t-

5 to month t. I then calculate monthly decile returns for the next month t+1 (vdtv1), the next 6 

months from month t+1 to month t+6 (vdtv6), and the next 12 months from month t+1 to month 

t+12 (vdtv12). The deciles are rebalanced at the end of month t+1. When the holding period is 

longer than one month, for example, K months, it means that for a given decile in each month, 

there exist K subdeciles, each of which is initiated in a different month in the prior K-month 

period. I take the simple average of the subdecile returns as the monthly return. The sample starts 

from 1992. 

A.1.19 Amihud Illiquidity (Absolute Return-to-Volume) (Ami1, Ami6, and Ami12) 

Amihud (2002) shows that expected market illiquidity positively affects ex ante stock excess 

returns. Following Amihud (2002), I calculate the measure of Amihud illiquidity, Ami, as the 

average of the ratio of the absolute stock returns to its dollar trading volume over the prior one 

year. I require a minimum of 100 daily observations. Daily dollar trading volume is downloaded 
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from Wind. It is calculated as the close price in RMB multiplying by the trading volume on that 

day. At the end of each month t, I sort stocks into deciles based on Ami over the prior 12 months 

from month t-11 to month t. I then calculate monthly decile returns for the next month t+1 

(Ami1), the next 6 months from month t+1 to month t+6 (Ami6), and the next 12 months from 

month t+1 to month t+12 (Ami12). The deciles are rebalanced at the end of month t+1. When the 

holding period is longer than one month, for example, K months, it means that for a given decile 

in each month, there exist K subdeciles, each of which is initiated in a different month in the 

prior K-month period. I take the simple average of the subdecile returns as the monthly return. 

The sample starts from 1993. 

A.1.20 Turnover-adjusted Number of Zero Daily Volume (Lm1-1, Lm1-6, Lm1-12, Lm6-1, 

Lm6-6, Lm6-12, Lm12-1, Lm12-6, and Lm12-12) 

Liu (2006) documents that turnover-adjusted number of zero daily volume, Lm, has a positive 

relationship with stock returns. Following Liu (2006), the standardized turnover adjusted number 

of zero daily trading volume over the prior x month, Lm, is calculated as follows, 

Lmx= [Number of zero volumes prior x months+

1

x-month turnover

Deflator
]

21x

NoTD
         (A.4) 

where turovert is the sum of daily turnover over the prior x months (x=1, 6 and 12). Daily share 

turnover is calculated as the number of shares traded on a given day divided by the number of 

shares outstanding on that day. In China, shares outstanding are replaced by free float A shares. 

NoTD is the total number of trading days over the prior x-months. I set the deflator to 

max {
1

x−month Turnover
} + 1, in which the maximization is taken across all sample stocks each 

month. The choice of the deflator ensures that (1/(x-month turnover))/Deflator is between zero 

and one for all stocks. I require a minimum of 15 daily turnover observations when estimating 

Lm1, 50 for Lm6, and 100 for Lm12. 

At the end of each month t, I sort stocks into deciles on Lmx (x=1,6 and 12) and then 

calculate monthly decile returns for the next month t+1 (Lmx1), the next 6 months from month 

t+1 to month t+6 (Lmx6), and the next 12 months from month t+1 to month t+12 (Lmx12). The 
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deciles are rebalanced at the end of month t+1. When the holding period is longer than one 

month, for example, K months, it means that for a given decile in each month, there exist K 

subdeciles, each of which is initiated in a different month in the prior K-month period. I take the 

simple average of the subdecile returns as the monthly return. The sample starts from 1993. 

A.1.21 Maximum Daily Return (mdr1, mdr6, and mdr12) 

Bali, Cakici, and Whitelaw (2011) report that portfolio-level analysis and firm-level cross-

sectional regressions indicate a negative and significant relation between the maximum daily 

return over the past one month and expected stock returns. Because of the daily 10% price limit 

rule after 1996 in China, I define the maximum daily return, mdr, as the average of the 5 highest 

daily returns of the given stock in a given month following Bali, Brown, Murray, and Tang 

(2017). At the end of each month t, I sort stocks into deciles based on mdr in month t. I require a 

minimum of 15 daily returns. I then calculate monthly decile returns for the next month t+1 

(mdr1), the next 6 months from month t+1 to month t+6 (mdr6), and the next 12 months from 

month t+1 to month t+12 (mdr12). The deciles are rebalanced at the end of month t+1. When the 

holding period is longer than one month, for example, K months, it means that for a given decile 

in each month, there exist K subdeciles, each of which is initiated in a different month in the 

prior K-month period. I take the simple average of the subdecile returns as the monthly return. 

The sample starts from 1992. 

A.1.22 Short-Term Reversal (srev) 

Jegadeesh (1990) finds that the monthly return in the previous month is negatively related to 

monthly stock returns in the next month. At the end of each month t, I sort stocks into deciles on 

short-term reversal, srev, based on the return in month t. I require that a stock must have a valid 

price at the end of month t-1 and a valid return for month t. I then calculate monthly decile 

returns for the next month t+1. The deciles are rebalanced at the end of month t+1. The sample 

starts from 1992. 

A.1.23 Share Price (pr1, pr6, and pr12) 



 

80 
 

Following Miller and Scholes (1982), at the end of month t, I sort stocks into deciles based on 

share price, pr, observed at the end of month t. Share price is adjusted for splitting and delisting. 

I then calculate monthly decile returns for the next month t+1 (pr1), the next 6 months from 

month t+1 to month t+6 (pr6), and the next 12 months from month t+1 to month t+12 (pr12). 

The deciles are rebalanced at the end of month t+1. When the holding period is longer than one 

month, for example, K months, it means that for a given decile in each month, there exist K 

subdeciles, each of which is initiated in a different month in the prior K-month period. I take the 

simple average of the subdecile returns as the monthly return. The sample starts from 1992. 

A.2 Momentum 

A.2.1 Prior 11-month Momentum (m11-1, m11-6, and m11-12) 

Following Jegadeesh and Titman (1993), the 11-month momentum, m11, in month t is the 11-

month cumulative of daily returns from month t-11 to month t-1. At the end of month t, I sort 

stocks into deciles based on m11, estimated with the prior 11-month returns from month t-11 to 

month t-1. Skipping month t, I then calculate monthly decile returns for the next month t+1 

(m11-1), the next 6 months from month t+1 to month t+6 (m11-6), and the next 12 months from 

month t+1 to month t+12 (m11-12). The deciles are rebalanced at the end of month t+1. When 

the holding period is longer than one month, for example, K months, it means that for a given 

decile in each month, there exist K subdeciles, each of which is initiated in a different month in 

the prior K-month period. I take the simple average of the subdecile returns as the monthly 

return. The sample starts from 1993. 

A.2.2 Prior 9-month Momentum (m9-1, m9-6, and m9-12) 

Following Jegadeesh and Titman (1993), the 9-month momentum, m9, in month t is the 9-month 

cumulative of daily returns from month t-9 to month t-1. At the end of month t, I sort stocks into 

deciles based on m9, estimated with the prior 9-month returns from month t-9 to month t-1. 

Skipping month t, I then calculate monthly decile returns for the next month t+1 (m9-1), the next 

6 months from month t+1 to month t+6 (m9-6), and the next 12 months from month t+1 to month 
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t+12 (m9-12). The deciles are rebalanced at the end of month t+1. When the holding period is 

longer than one month, for example, K months, it means that for a given decile in each month, 

there exist K subdeciles, each of which is initiated in a different month in the prior K-month 

period. I take the simple average of the subdecile returns as the monthly return. The sample starts 

from 1993. 

A.2.3 Prior 6-month Momentum (m6-1, m6-6, and m6-12) 

Following Jegadeesh and Titman (1993), the 6-month momentum, m6, in month t is the 6-month 

cumulative daily returns from month t-6 to month t-1. At the end of month t, I sort stocks into 

deciles based on m6, estimated with the prior 6-month returns from month t-6 to month t-1. 

Skipping month t, I then calculate monthly decile returns for the next month t+1 (m6-1), the next 

6 months from month t+1 to month t+6 (m6-6), and the next 12 months from month t+1 to month 

t+12 (m6-12). The deciles are rebalanced at the end of month t+1. When the holding period is 

longer than one month, for example, K months, it means that for a given decile in each month, 

there exist K subdeciles, each of which is initiated in a different month in the prior K-month 

period. I take the simple average of the subdecile returns as the monthly return. The sample starts 

from 1992. 

A.2.4 Prior 3-month Momentum (m3-1, m3-6, and m3-12) 

Following Jegadeesh and Titman (1993), the 3-month momentum, m3, in month t is the 3-month 

cumulative daily returns from month t-3 to month t-1. At the end of month t, I sort stocks into 

deciles based on m3, estimated with the prior 3-month returns from month t-3 to month t-1. 

Skipping month t, I then calculate monthly decile returns for the next month t+1 (m3-1), the next 

6 months from month t+1 to month t+6 (m3-6), and the next 12 months from month t+1 to month 

t+12 (m3-12). The deciles are rebalanced at the end of month t+1. When the holding period is 

longer than one month, for example, K months, it means that for a given decile in each month, 

there exist K subdeciles, each of which is initiated in a different month in the prior K-month 

period. I take the simple average of the subdecile returns as the monthly return. The sample starts 

from 1992. 
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A.2.5 Prior 24-month Momentum (m24-1, m24-6, and m24-12) 

Following Jegadeesh and Titman (1993), the 24-month momentum, m24, in month t is the 24-

month cumulative daily returns from month t-35 to month t-12. At the end of month t, I sort 

stocks into deciles based on m24, estimated with the prior 24-month returns from month t-35 to 

month t-12. Skipping one year from month t-11 to month t, I then calculate monthly decile 

returns for the next month t+1 (m24-1), the next 6 months from month t+1 to month t+6 (m24-6), 

and the next 12 months from month t+1 to month t+12 (m24-12). The deciles are rebalanced at 

the end of month t+1. When the holding period is longer than one month, for example, K 

months, it means that for a given decile in each month, there exist K subdeciles, each of which is 

initiated in a different month in the prior K-month period. I take the simple average of the 

subdecile returns as the monthly return. The sample starts from 1995. 

A.2.6 Momentum Change (mchg1, mchg6, and mchg12) 

Following Gettleman and Marks (2006), momentum change, mchg, in month t is calculated as 

cumulative daily returns from month t-6 to month t-1 minus cumulative daily returns from month 

t-12 to month t-7. At the end of month t, I sort stocks into deciles based on mchg. Skipping 

month t, I then calculate monthly decile returns for the next month t+1 (mchg1), the next 6 

months from month t+1 to month t+6 (mchg6), and the next 12 months from month t+1 to month 

t+12 (mchg12). The deciles are rebalanced at the end of month t+1. When the holding period is 

longer than one month, for example, K months, it means that for a given decile in each month, 

there exist K subdeciles, each of which is initiated in a different month in the prior K-month 

period. I take the simple average of the subdecile returns as the monthly return. The sample starts 

from 1993. 

A.2.7 11-month Residual Momentum (im11-1, im11-6, and im11-12) 

Blitz, Huij, and Martens (2011) find that residual momentum earns risk-adjusted profits that are 

about twice as large as those associated with total return momentum. According to Blitz, Huij, 

and Martens (2011), the 11-month residual momentum, im11, is the 11-month cumulative 

residuals of regressing stock returns on the Fama-French three factors over the prior 36 months 
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from month t-35 to month t. To reduce the estimation noisiness, I require returns to be available 

for all prior 36 months. At the end of month, I sort stocks into deciles based on im11 from month 

t-11 to month t-1 scaled by their standard deviation over the same period. Skipping month t, I 

then calculate monthly decile returns for the next month t+1 (im11-1), the next 6 months from 

month t+1 to month t+6 (im11-6), and the next 12 months from month t+1 to month t+12 (im11-

12). The deciles are rebalanced at the end of month t+1. When the holding period is longer than 

one month, for example, K months, it means that for a given decile in each month, there exist K 

subdeciles, each of which is initiated in a different month in the prior K-month period. I take the 

simple average of the subdecile returns as the monthly return. The sample starts from 1995. 

A.2.8 6-month Residual Momentum (im6-1, im6-6, and im6-12) 

According to Blitz, Huij, and Martens (2011), the 6-month residual momentum, im6, is the 6-

month cumulative residuals of regressing stock returns on the Fama-French three factors over the 

prior 36 months from month t-35 to month t. To reduce the estimation noisiness, I require returns 

to be available for all prior 36 months. At the end of each month t, I sort stocks into deciles based 

on im6 from month t-6 to month t-1 scaled by their standard deviation over the same period. 

Skipping month t, I then calculate monthly decile returns for the next month t+1 (im6-1), the next 

6 months from month t+1 to month t+6 (im6-6), and the next 12 months from month t+1 to 

month t+12 (im6-12). The deciles are rebalanced at the end of month t+1. When the holding 

period is longer than one month, for example, K months, it means that for a given decile in each 

month, there exist K subdeciles, each of which is initiated in a different month in the prior K-

month period. I take the simple average of the subdecile returns as the monthly return. The 

sample starts from 1995. 

A.2.9 52-Week High (52w1, 52w6, and 52w12) 

George and Hwang (2004) show that firms with stock prices nearest to their 52-week highs earn 

higher factor-adjusted returns on average than firms whose stock prices are farthest from their 

52-week highs. At the end of each month t, I sort stocks into deciles based on 52-week high, 

52w, which is the ratio of its split-adjusted price per share at the end of month t to its highest 
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(daily) split-adjusted price per share during the prior one-year period from month t-11 to month t. 

I then calculate monthly deciles for the next month t+1 (52w1), the next 6 months from month 

t+1 to month t+6 (52w6), and the next 12 months from month t+1 to month t+12 (52w12). The 

deciles are rebalanced at the end of month t+1. When the holding period is longer than one 

month, for example, K months, it means that for a given decile in each month, there exist K 

subdeciles, each of which is initiated in a different month in the prior K-month period. I take the 

simple average of the subdecile returns as the monthly return. The sample starts from 1993. 

A.2.10 Standardized Unexpected Earnings (sue1, sue6, and sue12) 

Following Foster, Olsen, and Shevlin (1984), standardized unexpected earnings, sue, in quarter t 

are calculated as the annual change in split-adjusted quarterly earnings per share (net income/free 

float A shares, net income is from CSMAR income statement item “B002000000”) in quarter t 

from its value in quarter t-4 divided by the standard deviation of its change in quarterly earnings 

over the prior 8 quarters (at least 6 quarters are required) from quarter t-7 to quarter t. At the end 

of each month t, I sort stocks into decile portfolios based on the most recent past sue. I then 

calculate monthly deciles for the next month t+1 (sue1), the next 6 months from month t+1 to 

month t+6 (sue6), and the next 12 months from month t+1 to month t+12 (sue12). The deciles 

are rebalanced at the end of month t+1. When the holding period is longer than one month, for 

example, K months, it means that for a given decile in each month, there exist K subdeciles, each 

of which is initiated in a different month in the prior K-month period. I take the simple average 

of the subdecile returns as the monthly return. The sample starts from 2003. 

A.2.11 Revenue Surprise (rs1, rs6, and rs12) 

Following Jegadeesh and Livnat (2006), the revenue surprise, rs, in quarter t is calculated as the 

annual change in revenue (total revenue, CSMAR income statement item “B001100000”) in 

quarter t from its value in quarter t-4 divided by the standard deviation of its change in quarterly 

revenue over the prior eight quarters (at least 6 quarters are required) from quarter t-7 to quarter 

t. At the end of each month t, I sort stocks into decile portfolios based on the most recent past rs. 

I then calculate monthly deciles for the next month t+1 (rs1), the next 6 months from month t+1 
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to month t+6 (rs6), and the next 12 months from month t+1 to month t+12 (rs12). The deciles are 

rebalanced at the end of month t+1. When the holding period is longer than one month, for 

example, K months, it means that for a given decile in each month, there exist K subdeciles, each 

of which is initiated in a different month in the prior K-month period. I take the simple average 

of the subdecile returns as the monthly return. The sample starts from 2003. 

A.2.12 Tax Expense Surprise (tes1, tes6, and tes12) 

Thomas and Zhang (2011) find that seasonally differenced quarterly tax expense, a proxy for tax 

expense surprise, is related positively to future returns. According to Thomas and Zhang (2011), 

the tax expense surprise, tes, is equal to the annual percent change in total taxes (CSMAR 

income statement item “B002100000”) from quarter t-4 to quarter t. At the end of each month t, I 

sort stocks into decile portfolios based on the most recent past tes. I then calculate monthly 

deciles for the next month t+1 (tes1), the next 6 months from month t+1 to month t+6 (tes6), and 

the next 12 months from month t+1 to month t+12 (tes12). The deciles are rebalanced at the end 

of month t+1. When the holding period is longer than one month, for example, K months, it 

means that for a given decile in each month, there exist K subdeciles, each of which is initiated 

in a different month in the prior K-month period. I take the simple average of the subdecile 

returns as the monthly return. The sample starts from 2003. 

A.3 Value-versus-Growth 

A.3.1 Book-to-Market Equity (bm) 

Basu (1983) finds the book-to-market effect; the book-to-market ratio has a positive relation with 

stock returns. Fama and French (1992) confirm that the book-to-market ratio is positively related 

to stock returns. Following Fama and French (1992), the book-to-market equity ratio is measured 

as the book value of equity, plus balance sheet deferred taxes if available, minus the book value 

of preferred stock divided by fiscal-year-end market capitalization based on only tradable A 

shares (It is also used for other ratios below). I do the robust test using total A shares. In China’s 

market, I calculate book-to-market equity, bm, as the ratio of total shareholders’ equity to market 
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capitalization. At the end of June of year t, I sort stocks into decile portfolios based on bm, which 

is total shareholders’ equity (CSMAR balance sheet item “A003000000”) for the fiscal year 

ending in calendar year t-1 divided by market equity at the end of December in year t-1. I then 

calculate monthly decile returns for the next 12 months from July of year t to June of year t+1. 

The deciles are rebalanced in June of year t+1. The sample starts from 1993. 

A.3.2 Book-to-June-end Market Equity (bmj) 

Following Asness and Frazzini (2013), at the end of June of each year t, I sort stocks into decile 

portfolios based on the book-to-June-end market equity ratio, bmj, which is measured as total 

shareholders’ equity (CSMAR balance sheet item “A003000000”) for the fiscal year ending in 

calendar year t-1 divided by the market equity at the end of June in year t. I then calculate 

monthly decile returns for the next 12 months from July of year t to June of year t+1. The deciles 

are rebalanced in June of year t+1. The sample starts from 1993. 

A.3.3 Quarterly Book-to-June-end Market Equity (bmq1, bmq6, and bmq12) 

At the end of each month t, I sort stocks into decile portfolios based on the quarterly book-to-

market equity ratio, bmq, which is total shareholders’ equity (CSMAR balance sheet item 

“A003000000”) for the latest fiscal quarter ending at least four months ago divided by the 

market equity at the end of month t. I then calculate monthly decile returns for the next month 

t+1 (bmq1), the next 6 months from month t+1 to month t+6 (bmq6), and the next 12 months 

from month t+1 to month t+12 (bmq12). The deciles are rebalanced at the end of month t+1. 

When the holding period is longer than one month, for example, K months, it means that for a 

given decile in each month, there exist K subdeciles, each of which is initiated in a different 

month in the prior K-month period. I take the simple average of the subdecile returns as the 

monthly return. The sample starts from 1993. 

A.3.4 Assets-to-Market Equity (am) 

As specified in Fama and French (1992), the assets-to-market ratio is equal to total assets divided 

by market capitalization. In China’s market, I calculate the assets-to-market equity ratio, am, as 
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the ratio of total assets to market capitalization. At the end of June of year t, I sort stocks into 

decile portfolios based on am, which is total assets (CSMAR balance sheet item “A001000000”) 

for the fiscal year ending in calendar year t-1 divided by the market equity at the end of 

December in year t-1. I then calculate monthly decile returns for the next 12 months from July of 

year t to June of year t+1. The deciles are rebalanced in June of year t+1. The sample starts from 

1993. 

A.3.5 Quarterly Assets-to-Market Equity (amq1, amq6, and amq12) 

At the end of each month t, I sort stocks into decile portfolios based on the quarterly assets-to-

market equity ratio, amq, which is total assets (CSMAR balance sheet item “A001000000”) for 

the latest fiscal quarter ending at least four months ago divided by the market equity at the end of 

month t. I then calculate monthly decile returns for the next month t+1 (amq1), the next 6 months 

from month t+1 to month t+6 (amq6), and the next 12 months from month t+1 to month t+12 

(amq12). The deciles are rebalanced at the end of month t+1. When the holding period is longer 

than one month, for example, K months, it means that for a given decile in each month, there 

exist K subdeciles, each of which is initiated in a different month in the prior K-month period. I 

take the simple average of the subdecile returns as the monthly return. The sample starts from 

1993. 

A.3.6 Debt-to-Market Equity (dm) 

According to Bhandari (1988), at the end of June of year t, I sort stocks into decile portfolios 

based on the debt-to-market equity ratio, dm, which is total liabilities (CSMAR balance sheet 

item “A002000000”) for the fiscal year ending in calendar year t-1 divided by the market equity 

at the end of December in year t-1. I then calculate monthly decile returns for the next 12 months 

from July of year t to June of year t+1. The deciles are rebalanced in June of year t+1. The 

sample starts from 1993. 

A.3.7 Quarterly Debt-to-Market Equity (dmq1, dmq6, and dmq12) 

At the end of each month t, I sort stocks into decile portfolios based on the quarterly debt-to-
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market equity ratio, dmq, which is total liabilities (CSMAR balance sheet item “A002000000”) 

for the latest fiscal quarter ending at least four months ago divided by the market equity at the 

end of month t. I then calculate monthly decile returns for the next month t+1 (dmq1), the next 6 

months from month t+1 to month t+6 (dmq6), and the next 12 months from month t+1 to month 

t+12 (dmq12). The deciles are rebalanced at the end of month t+1. When the holding period is 

longer than one month, for example, K months, it means that for a given decile in each month, 

there exist K subdeciles, each of which is initiated in a different month in the prior K-month 

period. I take the simple average of the subdecile returns as the monthly return. The sample starts 

from 1993. 

A.3.8 Debt-to-Book Equity (de) 

Bhandari (1988) find that expected common stock returns are positively related to the ratio of 

debt (noncommon equity liabilities) to equity. The debt-to-equity ratio, de, is calculated as total 

liabilities divided by total shareholders’ equity. At the end of June of year t, I sort stocks into 

decile portfolios based on de, which is estimated as total liabilities (CSMAR balance sheet item 

“A002000000”) divided by total shareholder’s equity (CSMAR balance sheet item 

“A003000000”) for the fiscal year ending in calendar year t-1. I then calculate monthly decile 

returns for the next 12 months from July of year t to June of year t+1. The deciles are rebalanced 

in June of year t+1. The sample starts from 1993. 

A.3.9 Long-Term Reversal (lrev1, lrev6, and lrev12) 

According to De Bondt and Thaler (1985), the long-term reversal, lrev, in month t is calculated 

as the cumulative daily returns from month t-59 to month t-12. At the end of each month t, I sort 

stocks into deciles based on lrev. Skipping one year from month t-11 to month t, I then calculate 

monthly decile returns for the next month t+1 (lrev1), the next 6 months from month t+1 to 

month t+6 (lrev6), and the next 12 months from month t+1 to month t+12 (lrev12). The deciles 

are rebalanced at the end of month t+1. When the holding period is longer than one month, for 

example, K months, it means that for a given decile in each month, there exist K subdeciles, each 

of which is initiated in a different month in the prior K-month period. I take the simple average 
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of the subdecile returns as the monthly return. The sample starts from 1997. 

A.3.10 Earnings-to-Price Ratio (ep)  

Basu (1977) finds that the P/E ratio is negatively related to stock returns at short legs. 

Lakonishok, Shleifer, and Vishny (1994) find that the earnings-to-price ratio (E/P) has a positive 

relation to stock returns. Following Basu (1977), the earnings-to-price ratio, ep, is calculated as 

income before extraordinary items divided by market equity. At the end of June of year t, I sort 

stocks into decile portfolios based on ep, which is net profit (net income, CSMAR income 

statement item “B002000000”) for the fiscal year ending in calendar year t-1 divided by the 

market equity at the end of December in year t-1. I then calculate monthly decile returns for the 

next 12 months from July of year t to June of year t+1. The deciles are rebalanced in June of year 

t+1. The sample starts from 1993. 

A.3.11 Quarterly Earnings-to-Price Ratio (epq1, epq6, and epq12) 

At the end of each month t, I sort stocks into decile portfolios based on the quarterly earnings-to-

price ratio, epq, which is net income (CSMAR income statement item “B002000000”) for the 

latest fiscal quarter ending at least four months ago divided by the market capitalization at the 

end of month t. I then calculate monthly decile returns for the next month t+1 (epq1), the next 6 

months from month t+1 to month t+6 (epq6), and the next 12 months from month t+1 to month 

t+12 (epq12). The deciles are rebalanced at the end of month t+1. When the holding period is 

longer than one month, for example, K months, it means that for a given decile in each month, 

there exist K subdeciles, each of which is initiated in a different month in the prior K-month 

period. I take the simple average of the subdecile returns as the monthly return. The sample starts 

from 2002. 

A.3.12 Operating Cash Flow to Price Ratio (ocfp) 

Desai, Rajgopal, and Venkatachalam (2004) show that value (glamour) stocks, characterized by 

low (high) past sales growth, high (low) book-to-market (B/M), high (low) earnings-to-price 

(E/P), and high (low) cash flow-to-price (C/P), are known to earn positive (negative) future 
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abnormal returns. Following Desai, Rajgopal, and Venkatachalam (2004), the operating cash 

flow to price ratio, ocfp, is equal to operating cash flow divided by market capitalization. At the 

end of June of year t, I sort stocks into decile portfolios based on ocfp, which is operating cash 

flow (CSMAR cash flow statement item “C001000000”) for the fiscal year ending in calendar 

year t-1 divided by the market equity at the end of December in year t-1. I then calculate monthly 

decile returns for the next 12 months from July of year t to June of year t+1. The deciles are 

rebalanced in June of year t+1. The sample starts from 1998. 

A.3.13 Quarterly Operating Cash Flow to Price Ratio (ocfpq1, ocfpq6, and ocfpq12) 

At the end of each month t, I sort stocks into decile portfolios based on the quarterly operating 

cash flow to price ratio, ocfpq, which is operating cash flow (CSMAR cash flow statement item 

“C001000000”) for the latest fiscal quarter ending at least four months ago divided by the market 

capitalization at the end of month t. I then calculate monthly decile returns for the next month 

t+1 (ocfpq1), the next 6 months from month t+1 to month t+6 (ocfpq6), and the next 12 months 

from month t+1 to month t+12 (ocfpq12). The deciles are rebalanced at the end of month t+1. 

When the holding period is longer than one month, for example, K months, it means that for a 

given decile in each month, there exist K subdeciles, each of which is initiated in a different 

month in the prior K-month period. I take the simple average of the subdecile returns as the 

monthly return. The sample starts from 2003. 

A.3.14 Dividend Yield (dp) 

According to Litzenberger and Ramaswamy (1979), at the end of June of each year t, I sort 

stocks into decile portfolios based on dividend yield or dividend to price ratio, dp, which is total 

dividends paid out (CSMAR balance sheet item “A002115000”) for the fiscal year ending in 

calendar year t-1 divided by the market equity at the end of December in year t-1. I exclude the 

stocks with zero dividend. I then calculate monthly deciles for the next 12 months from July of 

year t to June of year t+1. The deciles are rebalanced in June of year t+1. The sample starts from 

1993. 
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A.3.15 Quarterly Dividend Yield (dpq) 

At the end of each month t, I sort stocks into decile portfolios based on quarterly dividend yield, 

dpq, which is total dividends paid out (CSMAR balance sheet item “A002115000”) for the latest 

fiscal quarter ending at least four months ago divided by the market capitalization at the end of 

month t. I then calculate monthly decile returns for the next month t+1 (dpq1), the next 6 months 

from month t+1 to month t+6 (dpq6), and the next 12 months from month t+1 to month t+12 

(dpq12). The deciles are rebalanced at the end of month t+1. When the holding period is longer 

than one month, for example, K months, it means that for a given decile in each month, there 

exist K subdeciles, each of which is initiated in a different month in the prior K-month period. I 

take the simple average of the subdecile returns as the monthly return. The sample starts from 

1993. 

A.3.16 Annual Sales Growth (sg) 

Lakonishok, Shleifer, and Vishny (1994) find growth in sales has a negative relation to stock 

returns. At the end of June of year t, I sort stocks into decile portfolios based on sales growth, sg, 

which is the annual growth in sales (operating revenue, CSMAR income statement item 

“B001101000”) from the fiscal year ending in calendar year t-2 to the sales for the fiscal year 

ending in calendar year t-1. Firms with non-positive sales are excluded in the sample. I then 

calculate monthly decile returns for the next 12 months from July of year t to June of year t+1. 

The deciles are rebalanced in June of year t+1. The sample starts from 1993. 

A.3.17 Sales-to-Price Ratio (sp)  

Barbee, Jr., and Raines (1996) find that the sales-to-price ratio has a positive relationship with 

stock returns. At the end of June of year t, I sort stocks into decile portfolios based on the sales to 

price ratio, sp, estimated as operating revenue (CSMAR income statement item “B001101000”) 

for the fiscal year ending in calendar year t-1 divided by the market equity at the end of 

December in year t-1. I then calculate monthly decile returns for the next 12 months from July of 

year t to June of year t+1. The deciles are rebalanced in June of year t+1. The sample starts from 

1993. 



 

92 
 

A.3.18 Quarterly Sales-to-Price Ratio (spq1, spq6, and spq12)  

At the end of each month t, I sort stocks into decile portfolios based on the quarterly sales-to-

price ratio, spq, which is quarterly operating revenue (CSMAR income statement item 

“B001101000”) for the latest fiscal quarter ending at least four months ago divided by the market 

capitalization at the end of month t. I then calculate monthly deciles for the next month t+1 

(spq1), the next 6 months from month t+1 to month t+6 (spq6), and the next 12 months from 

month t+1 to month t+12 (spq12). The deciles are rebalanced at the end of month t+1. When the 

holding period is longer than one month, for example, K months, it means that for a given decile 

in each month, there exist K subdeciles, each of which is initiated in a different month in the 

prior K-month period. I take the simple average of the subdecile returns as the monthly return. 

The sample starts from 2002. 

A.3.19 Enterprise Multiple (em) 

Following Loughran and Wellman (2011), the enterprise multiple, em, is estimated as enterprise 

value divided by operating income before depreciation (CSMAR income statement item 

“B001101000”). Enterprise value is estimated as market equity plus total debt (CSMAR balance 

sheet item “A002000000”) plus the book value of preferred stocks minus cash and short-term 

investments (CSMAR balance sheet “A001101000”). The book value of preferred stocks is not 

available in China’s balance sheet. I assume it is equal to 0. At the end of June of year t, I sort 

stocks into decile portfolios based on em, for the fiscal year ending in calendar year t-1. Firms 

with negative enterprise value or operating income before depreciation are excluded in the 

sample. I then calculate monthly deciles for the next 12 months from July of year t to June of 

year t+1. The deciles are rebalanced in June of year t+1. The sample starts from 1993. 

A.3.20 Quarterly Enterprise Multiple (emq1, emq6, and emq12) 

The enterprise multiple is estimated as enterprise value divided by operating income before 

depreciation (CSMAR income statement item “B001101000”). Enterprise value is market equity 

plus total debt (CSMAR balance sheet item “A002000000”) plus the book value of preferred 

stocks minus cash and short-term investments (CSMA balance sheet “A001101000”). At the end 
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of each month t, I sort stocks into decile portfolios based on quarterly enterprise multiple, emq, 

for the latest fiscal quarter ending at least four months ago. Market equity is measured at the end 

of month t. I then calculate monthly deciles for the next month t+1 (emq1), the next 6 months 

from month t+1 to month t+6 (emq6), and the next 12 months from month t+1 to month t+12 

(emq12). The deciles are rebalanced at the end of month t+1. When the holding period is longer 

than one month, for example, K months, it means that for a given decile in each month, there 

exist K subdeciles, each of which is initiated in a different month in the prior K-month period. I 

take the simple average of the subdecile returns as the monthly return. The sample starts from 

2002. 

A.4 Investment 

A.4.1 Asset Growth (ag) 

Cooper, Gulen, and Schill (2008) find companies that grow their total asset more earn lower 

subsequent returns. At the end of June of year t, I sort stocks into decile portfolios based on asset 

growth, ag, which is the growth in total assets (CSMAR balance sheet item “A001000000”) from 

the fiscal year ending in calendar year t-2 to the fiscal year ending in calendar year t-1. I then 

calculate monthly deciles for the next 12 months from July of year t to June of year t+1. The 

deciles are rebalanced in June of year t+1. The sample starts from 1993. 

A.4.2 Quarterly Asset Growth (agq1, agq6, and agq12) 

Quarterly asset growth, agq, is measured as quarterly total assets (CSMAR balance sheet item 

“A001000000”) divided by four-quarter-lagged total assets minus one. At the end of each month 

t, I sort stocks into decile portfolios based on agq for the latest fiscal quarter ending at least four 

months ago. I then calculate monthly deciles for the next month t+1 (agq1), the next 6 months 

from month t+1 to month t+6 (agq6), and the next 12 months from month t+1 to month t+12 

(agq12). The deciles are rebalanced at the end of month t+1. When the holding period is longer 

than one month, for example, K months, it means that for a given decile in each month, there 

exist K subdeciles, each of which is initiated in a different month in the prior K-month period. I 
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take the simple average of the subdecile returns as the monthly return. The sample starts from 

1993. 

A.4.3 Share Issuance (sharechg) 

Pontiff and Woodgate (2008) show that post-1970, share issuance exhibits a strong and negative 

cross-sectional ability to predict stock returns. I calculate share change in China as the annual 

percentage change in total A shares, including non-tradable shares. The number of shares 

outstanding adjusted for splits and other events are: 

AdjustedSharet=SharesOutstanding
t
/TotalFactort                  (A.5) 

At the end of June of each year t, net stock issues, sharechg, is measured as the natural logarithm 

of the ratio of split-adjusted total A shares at the fiscal year ending in calendar year t-1 to split-

adjusted total A shares at the fiscal year ending in calendar year t-2. Split-adjusted total A shares 

are calculated as total A shares multiplying by the adjustment factor. At the end of June of year t, 

I sort stocks into decile portfolios based on sharechg. I then calculate monthly deciles for the 

next 12 months from July of year t to June of year t+1. The deciles are rebalanced in June of year 

t+1. The sample starts from 1992. 

A.4.4 Composite Equity Issuance (cei) 

Following Daniel and Titman (2006), at the end of June of year t, I sort stocks into deciles based 

on composite equity issuance, cei, which is measured as the log growth rate in market equity not 

attributing to stock returns from year t-5 to year t, 𝑐𝑒𝑖 = log (
MEt

𝑀𝐸𝑡−5
) − 𝑟(𝑡 − 5, 𝑡), where 𝑟(𝑡 −

5, 𝑡) is the cumulative log stock returns from the last trading day of June in year t-5 to the last 

trading day of June in year t, and ME is the market equity on the last trading day of June in year 

t. I then calculate monthly decile returns for the next 12 months from July of year t to June of 

year t+1. The deciles are rebalanced in June of year t+1. The sample starts from 1997. 

A.4.5 Composite Debt Issuance (cdi) 

Following Lyandres, Sun, and Zhang (2007), at the end of June of each year t, I sort stocks into 

deciles based on composite debt issuance, cdi, which is measured as the log growth rate of total 
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liabilities (CSMAR balance sheet item “A002000000”) from the fiscal year ending in calendar 

year t-6 to the fiscal year ending in year t-1. I then calculate monthly deciles for the next 12 

months from July of year t to June of year t+1. The deciles are rebalanced in June of year t+1. 

The sample starts from 1998. 

A.4.6 Inventory Growth (ivg) 

Following Belo and Lin (2011), at the end of June of each year t, I sort stocks into deciles based 

on inventory growth, ivg, which is the annual growth rate in inventory (CSMAR balance sheet 

item “A001123000”) from the fiscal year ending in year t-2 to the fiscal year ending in year t-1. I 

then calculate monthly deciles for the next 12 months from July of year t to June of year t+1. The 

deciles are rebalanced in June of year t+1. The sample starts from 1993. 

A.4.7 Inventory Change (ivchg) 

Following Thomas and Zhang (2002), inventory change, ivchg, is the annual change in inventory 

divided by average total assets. At the end of June of each year t, I sort stocks into deciles based 

on ivchg, which is the annual change in inventory (CSMAR balance sheet item “A001123000”) 

from the fiscal year ending in year t-2 to the fiscal year ending in year t-1 scaled by average total 

assets. I then calculate monthly deciles for the next 12 months from July of year t to June of year 

t+1. The deciles are rebalanced in June of year t+1. The sample starts from 1994. 

A.4.8 Total Accruals (acc) 

Accounting accruals are the noncash component of earnings. Sloan (1996) shows that firms with 

high accruals earn abnormal lower returns on average than firms with low accruals. Following 

Richardson, Sloan, Soliman, and Tuna (2005), total accruals, acc, at the end of June of each year 

t are measured as total profit (CSMAR income statement “B001000000”) for the fiscal year 

ending in calendar year t-1 minus operating cash flow (CSMAR cash flow statement item 

“C001000000”) for the fiscal year ending in calendar year t-1, and then scaled by the average of 

total assets (CSMAR balance sheet item “A001000000”) from the fiscal year t-2 to the fiscal 

year t-1. At the end of June of each year t, I sort stocks into deciles based on acc and then 
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calculate monthly deciles for the next 12 months from July of year t to June of year t+1. The 

deciles are rebalanced in June of year t+1. The sample starts from 1998. 

A.4.9 Percent Total Accruals (accp) 

Following Hafzalla, Lundholm, and Van Winkle (2011), percent total accruals, accp, at the end 

of June of each year t are measured as annual income before extraordinary items (total profit, 

CSMAR income statement “B001000000”) for the fiscal year ending in calendar year t-1 minus 

the operating cash flow (CSMAR cash flow statement item “C001000000”) for the fiscal year 

ending in calendar year t-1, and then scaled by the absolute value of annual income before 

extraordinary items (net income, CSMAR income statement item “B002000000”) for the fiscal 

year ending in calendar year t-1. If annual income before extraordinary items is zero, then it is 

set to be 0.01 in the denominator. At the end of June of each year t, I sort stocks into deciles 

based on accp and then calculate monthly deciles for the next 12 months from July of year t to 

June of year t+1. The deciles are rebalanced in June of year t+1. The sample starts from 1998. 

A.4.10 Liabilities Growth (lg) 

Richardson, Sloan, Soliman, and Tuna (2005) find that stock returns have a negative relation 

with changes in financial liabilities. At the end of June of year t, I sort stocks into decile 

portfolios based on liabilities growth, lg, which is the growth in total liabilities (CSMAR balance 

sheet item “A002000000”) from the fiscal year ending in calendar year t-2 to the fiscal year 

ending in calendar year t-1. I then calculate monthly deciles for the next 12 months from July of 

year t to June of year t+1. The deciles are rebalanced in June of year t+1. The sample starts from 

1993. 

A.4.11 Quarterly Liabilities Growth (lgq1, lgq6, and lgq12) 

The quarterly liabilities growth, lgq, is measured as total liabilities (CSMAR balance sheet item 

“A002000000”) divided by four-quarter-lagged total liabilities minus one. At the end of each 

month t, I sort stocks into decile portfolios based on lgq for the latest fiscal quarter ending at 

least four months ago. I then calculate monthly decile returns for the next month t+1 (lgq1), the 
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next 6 months from month t+1 to month t+6 (lgq6), and the next 12 months from month t+1 to 

month t+12 (lgq12). The deciles are rebalanced at the end of month t+1. When the holding 

period is longer than one month, for example, K months, it means that for a given decile in each 

month, there exist K subdeciles, each of which is initiated in a different month in the prior K-

month period. I take the simple average of the subdecile returns as the monthly return. The 

sample starts from 1993. 

A.4.12 Book Value Growth (bvg) 

Flowing Richardson, Sloan, Soliman, and Tuna (2005), the book value growth, bvg, is equal to 

annual percent change in book value of equity. At the end of June of year t, I sort stocks into 

decile portfolios based on bvg, which is the growth in total shareholders’ equity (CSMAR 

balance sheet item “A003000000”) from the fiscal year ending in calendar t-2 to the fiscal year 

ending in calendar in t-1. I then calculate monthly deciles for the next 12 months from July of 

year t to June of year t+1. The deciles are rebalanced in June of year t+1. The sample starts from 

1993. 

A.4.13 Quarterly Book Value Growth (bvgq1, bvgq6, and bvgq12) 

Quarterly book value growth, bvgq, is measured as quarterly total shareholders’ equity (CSMAR 

balance sheet item “A003000000”) divided by four-quarter-lagged total shareholders’ equity 

minus one. At the end of each month t, I sort stocks into decile portfolios based on bvgq for the 

latest fiscal quarter ending at least four months ago. I then calculate monthly decile returns for 

the next month t+1 (bvgq1), the next 6 months from month t+1 to month t+6 (bvgq6), and the 

next 12 months from month t+1 to month t+12 (bvgq12). The deciles are rebalanced at the end of 

month t+1. When the holding period is longer than one month, for example, K months, it means 

that for a given decile in each month, there exist K subdeciles, each of which is initiated in a 

different month in the prior K-month period. I take the simple average of the subdecile returns as 

the monthly return. The sample starts from 1993. 
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A.5 Profitability 

A.5.1 Return on Equity (roe1, roe6, and roe12) 

According to Hou, Xue, and Zhang (2015), return on equity, roe, is equal to earnings before 

extraordinary items divided by lagged common shareholders’ equity. At the end of each month t, 

I sort stocks into decile portfolios based on roe, which is estimated as the quarterly net income 

(CSMAR income statement item “B002000000”) for the latest fiscal quarter ending at least four 

months ago divided by one-quarter lagged book value of equity (total shareholders’ equity, 

CSMAR balance sheet item “A003000000”) for the latest fiscal quarter ending at least four 

months ago. I then calculate monthly deciles for the next month t+1 (roe1), the next 6 months 

from month t+1 to month t+6 (roe6), and the next 12 months from month t+1 to month t+12 

(roe12). The deciles are rebalanced at the end of month t+1. When the holding period is longer 

than one month, for example, K months, it means that for a given decile in each month, there 

exist K subdeciles, each of which is initiated in a different month in the prior K-month period. I 

take the simple average of the subdecile returns as the monthly return. The sample starts from 

2002. 

A.5.2 Changes in Return on Equity (droe1, droe6, and droe12) 

Change in return on equity, droe, is estimated as roe (in A.5.1) minus its value from four quarters 

ago. At the end of each month t, I sort stocks into decile portfolios based on the most recent past 

droe for the latest fiscal quarter ending at least four months ago. I then calculate monthly deciles 

for the next month t+1 (droe1), the next 6 months from month t+1 to month t+6 (droe6), and the 

next 12 months from month t+1 to month t+12 (droe12). The deciles are rebalanced at the end of 

month t+1. When the holding period is longer than one month, for example, K months, it means 

that for a given decile in each month, there exist K subdeciles, each of which is initiated in a 

different month in the prior K-month period. I take the simple average of the subdecile returns as 

the monthly return. The sample starts from 2003. 

A.5.3 Return on Assets (roa1, roa6, and roa12) 

According to Balakrishnan, Bartov, and Faurel (2010), return on assets, roa, is equal to income 
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before extraordinary items divided by one-quarter lagged total assets. At the end of each month t, 

I sort stocks into decile portfolios based on roa, which is quarterly net income (CSMAR income 

statement item “B002000000”) for the latest fiscal quarter ending at least four months ago 

divided by one-quarter lagged total assets (CSMAR balance sheet item “A001000000”). I then 

calculate monthly deciles for the next month t+1 (roa1), the next 6 months from month t+1 to 

month t+6 (roa6), and the next 12 months from month t+1 to month t+12 (roa12). The deciles 

are rebalanced at the end of month t+1. When the holding period is longer than one month, for 

example, K months, it means that for a given decile in each month, there exist K subdeciles, each 

of which is initiated in a different month in the prior K-month period. I take the simple average 

of the subdecile returns as the monthly return. The sample starts from 2002. 

A.5.4 Changes in Return on Assets (droa1, droa6, and droa12) 

Change in return on assets, droa, is roa (in A.5.3) minus its value from four quarters ago. At the 

end of each month t, I sort stocks into decile portfolios based on the most recent past droa for the 

latest fiscal quarter ending at least four months ago. I then calculate monthly deciles for the next 

month t+1 (droa1), the next 6 months from month t+1 to month t+6 (droa6), and the next 12 

months from month t+1 to month t+12 (droa12). The deciles are rebalanced at the end of month 

t+1. When the holding period is longer than one month, for example, K months, it means that for 

a given decile in each month, there exist K subdeciles, each of which is initiated in a different 

month in the prior K-month period. I take the simple average of the subdecile returns as the 

monthly return. The sample starts from 2003. 

A.5.5 Capital Turnover (ct) 

According to Haugen and Baker (1996), at the end of June of each year t, I sort stocks into 

deciles based on capital turnover, ct, which is measured as sales (operating revenue, CSMAR 

income statement item “B001101000”) for the fiscal year ending in calendar year t-1 divided by 

one-year lagged total assets (CSMAR balance sheet item “A001000000”) for the fiscal year 

ending in year t-2. I then calculate monthly decile returns for the next 12 months from July of 

year t to June of year t+1. The deciles are rebalanced in June of year t+1. The sample starts from 
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1997. 

A.5.6 Quarterly Capital Turnover (ctq1, ctq6, and ctq12) 

Quarterly capital turnover, ctq, is quarterly sales (operating revenue, CSMAR income statement 

item “B001101000”) for the latest fiscal quarter ending at least four months ago divided by one-

quarter-lagged total assets (CSMAR balance sheet item “A001000000”). At the end of each 

month t, I sort stocks into decile portfolios based on the most recent past ctq for the latest fiscal 

quarter ending at least four months ago. I then calculate monthly decile returns for the next 

month t+1 (ctq1), the next 6 months from month t+1 to month t+6 (ctq6), and the next 12 months 

from month t+1 to month t+12 (ctq12). The deciles are rebalanced at the end of month t+1. 

When the holding period is longer than one month, for example, K months, it means that for a 

given decile in each month, there exist K subdeciles, each of which is initiated in a different 

month in the prior K-month period. I take the simple average of the subdecile returns as the 

monthly return. The sample starts from 2002. 

A.5.7 Gross Profits to Assets (gpa) 

Novy-Marx (2013) discovers that sorting on gross profit-to-assets creates abnormal benchmark-

adjusted returns, with more profitable firms having higher returns than less profitable ones. 

Following Novy-Marx (2013), I measure gross-profits-to-assets, gpa, as total revenue minus cost 

of goods sold (gross profit, CSMAR income statement item “B001000000”) divided by total 

assets (CSMAR balance sheet item “A001000000”). At the end of June of each year t, I sort 

stocks into deciles based on gpa for the fiscal year ending in calendar year t-1. I then calculate 

monthly deciles for the next 12 months from July of year t to June of year t+1. The deciles are 

rebalanced in June of year t+1. The sample starts from 1993. 

A.5.8 Gross Profits to Lagged Assets (gpla) 

The gross-profits-to-lagged-assets ratio, gpla, is calculated as total revenue minus cost of goods 

sold (gross profit, CSMAR income statement item “B001000000”) divided by one-year-lagged 

total assets (CSMAR balance sheet item “A001000000”). At the end of June of each year t, I sort 
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stocks into deciles based on gpla for the fiscal year ending in calendar year t-1. I then calculate 

monthly deciles for the next 12 months from July of year t to June of year t+1. The deciles are 

rebalanced in June of year t+1. The sample starts from 1997. 

A.5.9 Quarterly Gross Profits to Lagged Assets (gplaq1, gplaq6, and gplaq12) 

The quarterly gross profits to lagged assets ratio, gplaq, is estimated as quarterly total revenue 

minus cost of goods sold (operating profits, CSMAR income statement item “B001300000”) for 

the fiscal quarter ending at least four months ago divided by one-quarter-lagged total assets 

(CSMAR balance sheet item “A001000000”). At the end of each month t, I sort stocks into 

decile portfolios based on the most recent past gplaq for the fiscal quarter ending at least four 

months ago. I then calculate monthly deciles for the next month t+1 (gplaq1), the next 6 months 

from month t+1 to month t+6 (gplaq6), and the next 12 months from month t+1 to month t+12 

(gplaq12). The deciles are rebalanced at the end of month t+1. When the holding period is longer 

than one month, for example, K months, it means that for a given decile in each month, there 

exist K subdeciles, each of which is initiated in a different month in the prior K-month period. I 

take the simple average of the subdecile returns as the monthly return. The sample starts from 

2002. 

A.5.10 Operating Profits to Equity (ope) 

Following Fama and French (2015), I measure the operating profits to equity ratio, ope, as total 

revenue minus cost of goods sold minus selling, general, and administrative expense and minus 

interest expense (operating profits, CSMAR income statement item “B001300000”), scaled by 

book equity (total shareholders’ equity, CSMAR balance sheet item “A003000000”). At the end 

of June of each year t, I sort stocks into deciles based on ope for the fiscal year ending in 

calendar year t-1. I then calculate monthly deciles for the next 12 months from July of year t to 

June of year t+1. The deciles are rebalanced in June of year t+1. The sample starts from 1993. 

A.5.11 Operating Profits to Lagged Equity (ople) 

Operating profitability to lagged equity, ople, is estimated as total revenue minus cost of goods 
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sold minus selling, general, and administrative expense and minus interest expense (operating 

profit, CSMAR income statement item “B001300000”), scaled by one-year-lagged book equity 

(total shareholders’ equity, CSMAR balance sheet item “A003000000”). At the end of June of 

each year t, I sort stocks into deciles based on ople for the fiscal year ending in calendar year t-1. 

I then calculate monthly deciles for the next 12 months from July of year t to June of year t+1. 

The deciles are rebalanced in June of year t+1. The sample starts from 1997. 

A.5.12 Quarterly Operating Profits to Lagged Equity (opleq1, opleq6, and opleq12) 

Quarterly operating profits to lagged equity, opleq, is quarterly operating profits (CSMAR 

income statement item “B001300000”) divided by one-quarter-lagged book equity (total 

shareholders’ equity, CSMAR balance sheet item “A003000000”). At the end of each month t, I 

sort stocks into decile portfolios based on the most recent past opleq for the fiscal quarter ending 

at least four months ago. I then calculate monthly deciles for the next month t+1 (opleq1), the 

next 6 months from month t+1 to month t+6 (opleq6), and the 12 months from month t+1 to 

month t+12 (opleq12). The deciles are rebalanced at the end of month t+1. When the holding 

period is longer than one month, for example, K months, it means that for a given decile in each 

month, there exist K subdeciles, each of which is initiated in a different month in the prior K-

month period. I take the simple average of the subdecile returns as the monthly return. The 

sample starts from 2002. 

A.5.13 Operating Profits to Assets (opa) 

Following Ball, Gerakos, Linnaimma, and Nikolaev (2015), I measure the operating profits to 

total assets ratio, opa, as total revenue minus cost of goods sold minus selling, general, and 

administrative expense and minus interest expense (operating profits, CSMAR income statement 

item “B001300000”), scaled by total assets (CSMAR balance sheet item “A001000000”). At the 

end of June of each year t, I sort stocks into deciles based on opa for the fiscal year ending in 

calendar year t-1. I then calculate monthly deciles for the next 12 months from July of year t to 

June of year t+1. The deciles are rebalanced in June of year t+1. The sample starts from 1993. 
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A.5.14 Operating Profits to Lagged Assets (opla) 

The operating profits to lagged equity ratio, opla, is calculated as total revenue minus cost of 

goods sold minus selling, general, and administrative expense and minus interest expense 

(operating profits, CSMAR income statement item “B001300000”), scaled by one-year-lagged 

total assets (CSMAR balance sheet item “A001000000”). At the end of June of each year t, I sort 

stocks into deciles based on opla for the fiscal year ending in calendar year t-1. I then calculate 

monthly deciles for the next 12 months from July of year t to June of year t+1. The deciles are 

rebalanced in June of year t+1. The sample starts from 1997. 

A.5.15 Quarterly Operating Profits to Lagged Assets (oplaq1, oplaq6, and oplaq12) 

The quarterly operating profits to lagged assets ratio, oplaq, is quarterly operating profits 

(CSMAR income statement item “B001300000”) divided by one-quarter-lagged total assets 

(CSMAR balance sheet item “A001000000”). At the end of each month t, I sort stocks into 

decile portfolios based on the most recent past oplaq for the fiscal quarter ending at least four 

months ago. I then calculate monthly deciles for the next month t+1 (oplaq1), the next 6 months 

from month t+1 to month t+6 (oplaq6), and the next 12 months from month t+1 to month t+12 

(oplaq12). The deciles are rebalanced at the end of month t+1. When the holding period is longer 

than one month, for example, K months, it means that for a given decile in each month, there 

exist K subdeciles, each of which is initiated in a different month in the prior K-month period. I 

take the simple average of the subdecile returns as the monthly return. The sample starts from 

2002. 

A.5.16 Quarterly Sales Growth (sgq1, sgq6, and sgq12) 

The quarterly sales growth, sgq, is quarterly sales (operating revenue, CSMAR income statement 

item “B001101000”) divided by its value four quarters ago. At the end of each month t, I sort 

stocks into deciles based on most recent past sgq for the fiscal quarter ending at least four 

months ago. I then calculate monthly deciles for the next month t+1 (sgq1), the next 6 months 

from month t+1 to month t+6 (sgq6), and the next 12 months from month t+1 to month t+12 

(sgq12). The deciles are rebalanced at the end of month t+1. When the holding period is longer 
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than one month, for example, K months, it means that for a given decile in each month, there 

exist K subdeciles, each of which is initiated in a different month in the prior K-month period. I 

take the simple average of the subdecile returns as the monthly return. The sample starts from 

2003. 

A.5.17 Taxable Income to Book Income (tibi) 

Following Lev and Nissim (2004), the taxable income to book income ratio, tibi, is measured as 

pretax income (CSMAR income statement “B001000000”) divided by net income (CSMAR 

income statement item “B002000000”). At the end of June of each year t, I sort stocks into 

deciles based on tibi for the fiscal year ending in calendar year t-1. I then calculate monthly 

deciles for the next 12 months from July of year t to June of year t+1. The deciles are rebalanced 

in June of year t+1. The sample starts from 1993. 

A.5.18 Quarterly Taxable Income to book Income (tibiq1, tibiq6, and tibiq12) 

At the end of each month t, I sort stocks into deciles based on the quarterly taxable income to 

book income ratio tibiq, which is measured as quarterly pretax income (CSMAR income 

statement “B001000000”) divided by net income (CSMAR income statement item 

“B002000000”) from the fiscal quarter ending at least four months ago. I then calculate monthly 

deciles for the next month t+1 (tibiq1), the next 6 months from month t+1 to month t+6 (tibiq6), 

and the next 12 months from month t+1 to month t+12 (tibiq12). The deciles are rebalanced at 

the end of month t+1. When the holding period is longer than one month, for example, K 

months, it means that for a given decile in each month, there exist K subdeciles, each of which is 

initiated in a different month in the prior K-month period. I take the simple average of the 

subdecile returns as the monthly return. The sample starts from 2002. 

A.5.19 Book Leverage (bl) 

According to Fama and French (1992), the book leverage, bl, is measured as total assets 

(CSMAR balance sheet item “A001000000”) divided by book equity (total shareholders’ equity, 

CSMAR balance sheet item “A003000000”). At the end of June of each year t, I sort stocks into 
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deciles based on bl for the fiscal year ending in calendar year t-1. I then calculate monthly decile 

returns for the next 12 months from July of year t to June of year t+1. The deciles are rebalanced 

in June of year t+1. The sample starts from 1993. 

A.5.20 Quarterly Book Leverage (blq1, blq6, and blq12) 

At the end of each month t, I sort stocks into deciles based on the quarterly book leverage, blq, 

which is measured as total assets (CSMAR balance sheet item “A001000000”) divided by book 

equity (total shareholders’ equity, CSMAR balance sheet item “A003000000”) for the fiscal 

quarter ending at least four months ago. I then calculate monthly deciles for the next month t+1 

(blq1), the next 6 months from month t+1 to month t+6 (blq6), and the next 12 months from 

month t+1 to month t+12 (blq12). The deciles are rebalanced at the end of month t+1. When the 

holding period is longer than one month, for example, K months, it means that for a given decile 

in each month, there exist K subdeciles, each of which is initiated in a different month in the 

prior K-month period. I take the simple average of the subdecile returns as the monthly return. 

The sample starts from 1993. 

A.5.21 Profit Margin Growth (pmg) 

According to Abarbanell and Bushee (1998), the gross profit margin, pmg, is the difference 

between net sales and cost of goods sold (operating profits, CSMAR income statement item 

“B001300000”) divided by net sales (CSMAR income statement item “B001101000”). At the 

end of June of each year t, I sort stocks into deciles based on pmg, which is estimated as the 

annual percent change in profit margin from year t-2 to year t-1. I then calculate the monthly 

decile returns in the next one year from July of year t to June of year t+1. The deciles are 

rebalanced in June of year t+1. The sample starts from 1993. 

A.6 Intangibles 

A.6.1 Cash to Assets (cta1, cta6, and cta12) 

Palazzo (2012) implies a positive relation between expected equity returns and cash holdings 

(cash-to-assets). Following Palazzo (2012), the cash-to-assets ratio, cta, is measured as cash and 
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cash equivalents (CSMAR balance sheet item “A001101000”) divided by total assets (CSMAR 

balance sheet item “A001000000”). At the end of each month t, I sort stocks into deciles based 

on cta from the fiscal quarter ending at least four months ago. I then calculate monthly decile 

returns for the next month t+1 (cta1), the next 6 months from month t+1 to month t+6 (cta6), and 

the next 12 months from month t+1 to month t+12 (cta12). The deciles are rebalanced at the end 

of month t+1. When the holding period is longer than one month, for example, K months, it 

means that for a given decile in each month, there exist K subdeciles, each of which is initiated 

in a different month in the prior K-month period. I take the simple average of the subdecile 

returns as the monthly return. The sample starts from 1993. 

A.6.2 R&D Expense to Market Equity (rdm) 

I follow Chan, Lakonishok, and Sougiannis (2011) to calculate R&D expense to market equity. 

Since R&D expense is not available in the financial statement in China, I use management fee as 

a proxy for R&D expense following Chen, Kim, Yao, and Yu (2010). At the end of June of each 

year t, I sort stocks into deciles based on the R&D expense-to-market ratio, rdm, which is 

management fee (CSMAR income statement item “B001210000”) for the fiscal year ending in 

calendar year t-1 divided by the market equity at the end of December of year t-1. I then 

calculate month decile returns in the next one year from July of year t to June of year t+1. The 

deciles are rebalanced in June of year t+1. The sample starts from 1993. 

A.6.3 Quarterly R&D Expense to Market Equity (rdmq1, rdmq6, and rdmq12) 

At the end of each month t, I sort stocks into deciles based on the quarterly R&D expense to 

market ratio, rdmq, which is measured as quarterly R&D expense (management fee, CSMAR 

income statement item “B001210000”) for the fiscal quarter ending at least four months ago 

divided by the market equity at the end of month t. I only keep firms with positive R&D expense. 

I then calculate monthly deciles for the next month t+1 (rdmq1), the next 6 months from month 

t+1 to month t+6 (rdmq6), and the next 12 months from month t+1 to month t+12 (rdmq12). The 

deciles are rebalanced at the end of month t+1. When the holding period is longer than one 

month, for example, K months, it means that for a given decile in each month, there exist K 
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subdeciles, each of which is initiated in a different month in the prior K-month period. I take the 

simple average of the subdecile returns as the monthly return. The sample starts from 2002. 

A.6.4 R&D Expense to Sales Ratio (rds) 

Following Chan, Lakonishok, and Sougiannis (2011), at the end of June of each year t, I sort 

stocks into deciles based on the R&D expense-to-sales ratio, rds, which is R&D expense 

(management fee, CSMAR income statement item “B001210000”) for the fiscal year ending in 

calendar year t-1 divided by sales (operating revenue, CSMAR income statement item 

“B001101000”) for the fiscal year ending in calendar year t-1. I then calculate month decile 

returns in the next one year from July of year t to June of year t+1. The deciles are rebalanced in 

June of year t+1. The sample starts from 1993. 

A.6.5 Quarterly R&D Expense to Sales (rdsq1, rdsq6, and rdsq12) 

At the end of each month t, I sort stocks into deciles based on the quarterly R&D expense to 

sales ratio, rdsq, which is measured as quarterly R&D expense (management fee, CSMAR 

income statement item “B001210000”) divided by quarterly sales (operating revenue, CSMAR 

income statement item “B001101000”) for the fiscal quarter ending at least four months ago. I 

only keep firms with positive R&D expense. I then calculate monthly deciles for the next month 

t+1 (rdsq1), the next 6 months from month t+1 to month t+6 (rdsq6), and the next 12 months 

from month t+1 to month t+12 (rdsq12). The deciles are rebalanced at the end of month t+1. 

When the holding period is longer than one month, for example, K months, it means that for a 

given decile in each month, there exist K subdeciles, each of which is initiated in a different 

month in the prior K-month period. I take the simple average of the subdecile returns as the 

monthly return. The sample starts from 2002. 

A.6.6 Operating Leverage (ol) 

Following Novy-Marx (2011), the operating leverage, ol, is estimated as operating costs 

(CSMAR income statement item “B001200000”) scaled by total assets (CSMAR balance sheet 

item “A001000000”). At the end of June of each year t, I sort stocks into deciles based on ol for 
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the fiscal year ending in calendar year t-1. I then calculate monthly decile returns in the next one 

year from July of year t to June of year t+1. The deciles are rebalanced in June of year t+1. The 

sample starts from 1993. 

A.6.7 Quarterly Operating Leverage (olq1, olq6, and olq12) 

At the end of each month t, I sort stocks into deciles based on the quarterly operating leverage, 

olq, which is quarterly operating costs (CSMAR income statement item “B001200000”) divided 

by total assets (CSMAR balance sheet item “A001000000”) for the fiscal quarter ending at least 

four months ago. I then calculate monthly decile returns for the next month t+1 (olq1), the next 6 

months from month t+1 to month t+6 (olq6), and the next 12 months from month t+1 to month 

t+12 (olq12). The deciles are rebalanced at the end of month t+1. When the holding period is 

longer than one month, for example, K months, it means that for a given decile in each month, 

there exist K subdeciles, each of which is initiated in a different month in the prior K-month 

period. I take the simple average of the subdecile returns as the monthly return. The sample starts 

from 2002. 

A.6.8 Sales Growth minus Inventory Growth (dsi) 

According to Abarbanell and Bushee (1998), annual percent change in sales minus annual 

percentage change in inventory, dsi, in year t is the difference between annual percent change in 

sales (operating revenue, CSMAR income statement item “B001101000”) from year t-1 to year t 

and annual percent change in net inventory (CSMAR balance sheet item “A001123000”) from 

year t-1 to year t. At the end of June of each year t, I sort stocks into deciles based on dsi for the 

fiscal year ending in calendar year t-1. I then calculate monthly decile returns for the next one 

year from July of year t to June of year t+1. The deciles are rebalanced in June of year t+1. The 

sample starts from 1993. 

A.6.9 Gross Margin Growth minus Sales Growth (dgs) 

Following Abarbanell and Bushee (1998), I define gross margin growth minus sales growth, dgs, 

in year t as the difference between annual percent change in sales minus cost of goods sales 
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(operating profit, CSMAR income statement item “B001300000”) from year t-1 to year t and 

annual percent change in sales (operating revenue, CSMAR income statement item 

“B001101000”) from year t-1 to year t. At the end of June of each year t, I sort stocks into 

deciles based on dgs for the fiscal year ending in calendar year t-1. I then calculate monthly 

decile returns for the next one year from July of year t to June of year t+1. The deciles are 

rebalanced in June of year t+1. The sample starts from 1993. 

A.6.10 Firm Age (age1, age6, and age12) 

Jiang, Lee, and Zhang (2005) find that young firms earn lower returns than old firms. Following 

Jiang, Lee, and Zhang (2005), firm age, age, is the number of months between the portfolio 

formation date and the firms’ IPO date. At the end of each month t, I sort stocks into deciles 

based on age and then calculate monthly decile returns in the next month t+1 (age1), the next 6 

months from month t+1 to month t+6 (age6), and the next 12 months from month t+1 to month 

t+12 (age12). The deciles are rebalanced at the end of month t+1. When the holding period is 

longer than one month, for example, K months, it means that for a given decile in each month, 

there exist K subdeciles, each of which is initiated in a different month in the prior K-month 

period. I take the simple average of the subdecile returns as the monthly return. The sample starts 

from 1992. 

A.6.11 Seasonality (Ra1, Rn1, Ra25, and Rn25) 

Following Heston and Sadka (2008), at the end of each month t, I sort stocks into deciles based 

on various measures of past performance. It includes returns in month t-11(Ra1), average returns 

from month t-10 to month t (Rn1), average returns across month t-23, t-35, t-47, and t-59 (Ra25), 

and average returns from month t-59 to month t-12 except for returns in month t-23, t-35, t-47, 

and t-59 (Rn25). I then calculate monthly decile returns in the next month t+1, and the deciles are 

rebalanced at the end of month t+1. The sample of Ra1, Rn1, and Rn25 starts from 1993. The 

sample of Ra25 starts from 1997. 

Note, because of  data availability in China, some anomalies are not constructed in China 

but listed by Hou, Xue, and Zhang (2019) in the U.S. 
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B. Anomalies from 1995 to 2017 

This table provides the High-Low return spread (H-L), which is the difference between the 10th portfolio and the 1st 

portfolio returns for anomalies constructed based on trading data from trading frictions and momentum. The 

portfolio sort is among all A-share stocks from January 1995 to December 2017. The spreads are value-weighted 

monthly returns in percentages. It also provides the Newey-West t-statistics for the High-Low return spreads. The 

symbols of these anomalies are reported in Table 2, and the definitions of these anomalies are described in Appendix 

A. 

 

Panel A. Trading Frictions 

Significant Anomalies (11)  
size idvc1 betaDM1 tv6 dtv1 dtv6 dtv12 vdtv1 vdtv6 

H-L -1.25 -0.77 0.66 -0.71 -1.07 -0.92 -0.90 -1.24 -0.99 

t -2.31 -2.17 2.15 -2.25 -2.06 -2.25 -2.41 -2.51 -2.45  
vdtv12 Lm1-1 

       

H-L -0.92 1.18 
       

t -2.48 3.38 
       

Insignificant Anomalies (60)  
idvc idvff1 idvff6 idvff12 idvc6 idvc12 tv1 tv12 idsff1 

H-L -0.54 -0.56 -0.36 -0.23 -0.40 -0.22 -0.73 -0.46 -0.39 

t -1.39 -1.61 -1.30 -0.90 -1.42 -0.87 -1.91 -1.58 -1.69  
idsff6 idsff12 idsc1 idsc6 idsc12 ts1 ts6 ts12 cs1 

H-L -0.16 -0.03 -0.14 -0.21 -0.09 -0.33 -0.25 -0.11 -0.55 

t -1.07 -0.28 -0.44 -1.74 -0.91 -1.11 -1.79 -1.02 -1.66  
cs6 cs12 betam1 betam6 betam12 beta1 beta6 beta12 dbeta1 

H-L -0.21 -0.29 -0.29 -0.24 -0.16 -0.72 -0.62 -0.47 -0.38 

t -1.23 -1.95 -0.85 -0.76 -0.52 -1.66 -1.61 -1.29 -0.90  
dbeta6 dbeta12 betaFP1 betaFP6 betaFP12 betaDM6 betaDM12 turn1 turn6 

H-L -0.38 -0.22 -0.46 -0.25 -0.15 0.01 0.00 -0.71 -0.41 

t -1.08 -0.69 -1.20 -0.73 -0.48 0.06 -0.03 -1.68 -1.03  
turn12 vturn1 vturn6 vturn12 Ami1 Ami6 Ami12 Lm1-6 Lm1-12 

H-L -0.16 -0.67 -0.43 -0.20 0.70 0.63 0.65 0.51 0.27 

t -0.42 -1.68 -1.13 -0.55 1.51 1.43 1.52 1.82 1.04  
Lm6-1 Lm6-6 Lm6-12 Lm12-1 Lm12-6 Lm12-12 mdr1 mdr6 mdr12 

H-L 0.47 0.40 0.27 0.29 0.23 0.17 -0.46 -0.49 -0.30 
t 1.33 1.32 1.08 0.83 0.74 0.61 -1.21 -1.79 -1.23  

srev1 srev6 srev12 pr1 pr6 pr12 
   

H-L -0.50 -0.05 0.02 -0.46 -0.41 -0.41 
   

t -1.14 -0.23 0.22 -1.26 -1.15 -1.16 
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Panel B. Momentum     
Significant Anomalies (5) 

   

 
m24-1 m24-6 m24-12 mchg6 im6-6 

    

H-L -1.13 -0.73 -0.71 0.61 0.50 
    

t -2.41 -1.96 -2.13 2.45 2.18 
    

    
Insignificant Anomalies (31) 

   

 
m11-1 m11-6 m11-12 m9-1 m9-6 m9-12 m6-1 m6-6 m6-12 

H-L -0.04 -0.11 -0.32 0.05 0.07 -0.27 -0.02 0.30 -0.12 

t -0.08 -0.29 -0.86 0.13 0.18 -0.81 -0.04 0.93 -0.43  
m3-1 m3-6 m3-12 mchg1 mchg12 im11-1 im11-6 im11-12 im6-1 

H-L 0.23 0.29 0.06 0.00 0.23 0.26 0.08 0.05 0.29 

t 0.56 1.12 0.34 -0.01 1.48 0.87 0.26 0.23 0.98  
im6-12 52w1 52w6 52w12 sue1 sue6 sue12 rs1 rs6 

H-L 0.30 0.37 0.48 0.27 0.46 0.33 0.02 0.39 0.42 

t 1.49 0.72 1.32 0.89 1.80 1.72 0.12 1.82 1.93  
rs12 tes1 tes6 tes12 

     

H-L 0.10 0.44 0.24 0.21 
     

t 0.51 1.93 1.48 1.53 
     

 

 


