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ABSTRACT 

Although short selling in China has been legalized for nearly ten years, its impact on corporate governance 

of listed companies remains unclear due to the existence of short-sale constraints. This paper examines 

the pre-deterrence effect of short selling on earnings quality after relaxing short-sale constraints based on 

a sample of A-share firms in China. We further explore the effect of different property rights and 

shareholding structure. Our results provide evidence that mitigation of short-sale restrictions has positive 

external effect on corporate governance. However, the effect of short selling on earnings quality varies 

for companies with different nature of property rights and shareholding structure.  

 

Keywords: Short-sale Refinancing; Short selling; Earnings Quality; Propensity Score Matching 

 

  



2 

 

 

 

INTRODUCTION 

In the US, public companies can borrow stocks from institutional shareholders directly and then sell them 

to individual investors. However, this was not allowed in China. If listed companies wanted to borrow 

stocks, they had to borrow from China Securities Finance Corporation (hereafter called CSF). CSF can 

borrow stocks from institutional shareholders, index funds, insurance companies, and social security funds. 

CSF does not operate securities trading, but help listed companies to finance and borrow stocks, playing 

the role of a "middleman". The process by which CSF borrow stocks from institutional shareholders then 

lend them to listed companies is short-sale refinancing; while the process by which listed companies lend 

fund or securities to individual investors is securities margin trading. Securities margin trading includes 

short sale and long sale.  

 

The main difference between short sale and long sale is that investors have diverse opinion on the direction 

of price change in the future. Specifically, short sale means that investors borrow stocks from a listed 

company and sell them when price goes high. If price falls in the future, stocks will be bought at a low 

price then return the stocks. Conversely, long sale means that investor borrow money from a listed 

company to buy stocks. When the price of stocks rises in the future, they will sell the stocks and return 

the money to listed company. However, whether short sale and long sale, a certain margin must be paid 

by investors to reduce the risk borne by listed companies.  

 

On March 31, 2010, China Securities Regulatory Commission adopted the policy that allows securities 

margin trading, which effectively ended the traditional single-lateral market in the past 20 years. This 

change marks the legalization of short-selling transactions in China's securities market. Short selling, as 

an important securities lending mechanism, is considered an integral part of the capital market. After five 

expansions of qualified stock range, the total qualified firms in both Shanghai Stock Exchange (SSE) and 

Shenzhen Stock Exchange (SZSE) had increased from the initial 90 to 950 firms. By December 2014, the 

total balance of securities margin trading had broken through the trillion mark. 

 

Regulators and the professional community greatly concern the impact of short selling on corporate 
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governance. It is also an empirical question in academic research. The development of securities margin 

trading in China provides a unique setting for studies on the impact of short selling. Prior studies document 

two distinct perspectives. One stream of research argues that short selling reduces market volatility and 

increase market effectiveness [21]. For example, Li et al [25] find that the relaxation of short-sale 

restrictions can suppress excessively high stock prices and increase pricing efficiency. Chen and Liu [7] 

document that the operation of securities margin trading reduces earnings management, hence exerts 

positive impact on earnings quality. Other studies show that the effect of securities margin trading on 

stock pricing efficiency is not obvious [45]. For example, Liao and Yang [26] argue that the influence of 

short selling on the market is still uncertain and is constrained by factors such as the type of short sellers, 

the operating strategies of investors and the transparency of information.  

 

The mixed findings in prior studies may be caused by the imbalance transaction between long sale and 

short sale. Compared with long sale, both trading volume and the amount of transaction of short selling 

are significantly smaller in scale. Moreover, the development of short sales lags far behind margin trading 

[18]. The actual volume of short-selling is still quite limited, and there is a big gap in mature capital 

markets [19]. In this case, margin financing and securities lending are considered as an observation 

variable for short selling. Therefore, it is inaccurate to attribute the entire economic consequences of 

securities margin trading to short selling mechanism. To this end, other observational variables are 

required in research on the impact of short selling mechanism.  

 

In order to alleviate the supply-side constraints of short selling, CSF implemented more rules on short-

sale refinancing beginning on February 28, 2013. In the first phase, 90 pilot stocks are qualified for short-

sale refinancing, including 40 stocks of SZSE and 50 stocks of SSE (hereafter called short-sale refinancing 

stocks as qualified stocks or eligible A-share). After three expansions, the number of short-sale refinancing 

stocks are basically the same as the number of securities margin trading. Short-sale refinancing mechanism 

mitigates the problem of insufficient securities in the process of securities lending. Figures 1 and 2 show 

the evolution of the short-sale refinancing in China. 
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Figure 1 

The number of stocks for short-sale refinancing and securities lending 

 

As shown in Figure 1, short-selling tractions have been carried out earlier. After six expansions of 

qualified stocks for short sale, there are 950 stocks available for securities margin trading. In contrast, 

short-sale refinancing regulation was launched late. Moreover, qualified stocks were selected from the 

stocks which had already become the target of securities margin trading. There were four expansions of 

qualified stocks. Until May 6, 2015, the number of eligible A-share had reached to 893, accounting for 

94% of the 950 stocks that were available for securities margin trading.  
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Figure 2 

Lending volume for short-sale refinancing 

 

Figure 2 shows the evolution in the turnover of qualified stocks during the period from February 28, 2013 

to December 31, 2017. The vertical axis represents the turnover of qualified stocks, and the horizontal 

axis represents time. From the adoption of short-sale refinancing until the middle of 2015, the overall 

transaction volume show an increasing trend. Moreover, in the initial year of implementation, the trading 

volume was not very large. As the result, the first batch of qualified stocks were blue-chip stocks mostly 

to control risks. The performance and price of these stocks were relatively stable so that the opportunities 

and space for short selling were not large. Therefore, investors did not have large demands for securities 

lending, which had led to a lack of demand for short-sale refinancing.  

 

The fastest growth rate of turnover occurred from mid-2014 to mid-2015. The main reason was that the 

stock market was gradually showing a bull market from the beginning of 2015, and aggressive investors 

continue to be bullish, while conservative investors think that prices are already at a high level. In a short 

period of time, stock prices fell and then carried out a bearish operation, which increase the demand for 

securities lending, resulting in insufficient supply of share from security firms and then security companies 

conducted a large number of short-sale refinancing transactions to meet investors’ demand.  

 

At the end of June 2015, China began to implement financial deleveraging. Stock price had changed from 

a sustained high-speed rise to a down limit. Although there should be a bearish market, under such huge 

fluctuations, many funds were stuck in the securities market. Investors who still had a small number of 

free funds would not risk conducting short-selling operations. As a result, the demand for securities 

lending was reduced. Moreover, the securities that were thrown out in the early stage made the supply 

side sufficient. Therefore, the demand for short-sale refinancing business shrank sharply in the next six 

months and stopped going down until the second half of 2016. With further advancement of the securities 

margin trading, the trading volume of short-sale refinancing showed a slight steady growth simultaneously. 
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Figure 3 

The proportion of the trading volume of short-sale refinancing accounted for the volume of securities 

margin trading 

 

Figure 3 shows the fluctuation in volume of short-sale refinancing from February 28, 2013 to December 

31, 2016. It presents a steady upward trend in term of the proportion of short-sale refinancing volume 

being divided by the short-selling volume. After excluding the impact of individual stock prices, the 

contribution of short selling mechanism to expanding the supply side is very intuitive. Therefore, we 

believe that short-sale refinancing plays an important role for short selling mechanism in China. 

 

The implementation of short-sale refinancing promotes short selling in China. On the one hand, it 

alleviates the short-selling constraints over the Chinese capital market from the supply side, which can be 

regarded as an exogenous event for the research of short-selling restriction [33]. On the other hand, from 

the characteristics of short-sale refinancing, the front end of the transaction is related to people's daily life 

through the social security funds and insurance companies. The back end of the transaction is related to 

the relaxation of short-selling constraints. Therefore, it is a significant quasi-natural experiment for short 

selling. 

 

We examine the pre-deterrent effect of short-selling constraints using an event study approach. With 
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earnings quality as an entry point, which is considered a comprehensive measure of corporate governance, 

we construct our treatment and control groups by propensity score matching method and use an earnings 

response coefficient model to assess the pre-deterrent effect of short-selling constraint mitigation on 

earnings quality. We further examine the differences in the effects under different property rights and 

ownership structure.  

 

We believe this study contributes to the literature in several important aspects. (1) We employ qualified 

stocks as the research object, avoiding the endogeneity between the short-selling constraint and stock price 

fluctuation. (2) We construct our control group with propensity score matching method, which filter out 

the noise caused by long sale of margin trading, so that we can better measure the effect of short selling 

on governance. (3) Combining the deterrent effect of short selling with internal corporate governance, we 

examine the differences in the deterrent effect on different internal governance. 

 

The rest of the paper is organized as follows: we cover literature review and hypothesis development in 

Section 2. We describe our research ideas and research design in Section 3. Section 4 reports our empirical 

results and analysis. We provide robustness tests in Section 5 and conclude with our summary and policy 

suggestion in Section 6. 

 

 

LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT  

Short Selling and Earnings Quality Research 

Short selling can increase market quality and improve the function of price discovery [5] [6] [11] [37]. At 

the micro level, the effects are reflected in the elevation of corporate governance, which decrease the 

probability of corporate information disclosure violations and improve earnings quality [7] [31]. Earnings 

quality is the focus of corporate governance research [46] [49]. Previous studies have found that short sale 

is closely related to earnings announcement. Investors prefer to go short before earnings announcement 

release so that stock return is lower than expected in general [9]. In addition, some investors buy or sell 
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within a very short time after the announcement; especially when earnings announced is negative, short 

sellers would quickly increase short positions [3]. 

 

Short selling is a market mechanism that discriminates against low-quality earnings. Desai et al [13] find 

that companies with higher accruals before financial restatement are more likely to be short-sold. 

Furthermore, companies with severely short-sold have worse performance and higher delisting rates. For 

example, Park [34] finds that the higher degree of real earnings management, the higher proportion of 

stocks to be short-sold. At the same time, small companies with poor information environment that reduce 

previously reported income are targeted heavily by short sellers [14]. Second, short selling is also a market 

mechanism for companies to improve their earnings quality. Massa et al [31] argue that short selling 

mechanism play an external role in supervising management's behavior and reduce the extent of earnings 

management, as short sellers actively explore companies with financial misconduct and pass the 

information to external stakeholders [23]. 

 

There are two different views regarding the effect of short selling in China. One stream of studies argues 

that short selling reduces earnings manipulation and improve quality of information disclosure [7] [24]. 

Others believe that since there is no clear positive impact of short selling, it cannot restrain earnings 

manipulation consistently and there is still a long way to go to promote external governance through short 

selling mechanism [41] [44]. Extant literature studies the influence of short selling mainly based on 

securities margin trading, which could be the main reason for the inconsistency of findings and results. 

 

The impact of Short-sale Refinancing on Governance 

In general, most economically developed countries tend to adopt highly market-based and decentralized 

credit model. However, short-sale refinancing mechanism is new and unique to China’s stock market. 

Prior studies in short-sale refinancing focus on three different views. One positive view argues that the 

implementation of short-sale refinancing significantly enhances market effectiveness [39]. For example, 

Su and Ni [38] use the implement of short-sale refinancing as a sign of relaxation of short-selling 

constraints. They use daily average abnormal return (AAR) and cumulative abnormal return (CAR) and 
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find that eligible A-shares are lower than non-eligible A-shares significantly. This indicates that the 

implementation of short-sale refinancing has promoted market pricing efficiency. The second view argues 

that short-sale refinancing has no positive impact on China's securities market. For example, Ma [30] 

calculate AAR and CAR for the 90 stocks in pilot program and found that short-sale refinancing has 

negative effect on China. The third view holds a wait-and-see attitude and believe that everything has two 

sides including short-sale refinancing mechanism. The good side or bad side depends on the stability of 

the market environment. Wei et al [43] conduct further research in conjunction with stock market crash in 

China. They find that short-sale refinancing can weaken the volatility when the stock market is stable and 

increase the volatility when the stock market fluctuates wildly. 

 

Although all research objects of short-sale refinancing are not the same, the focus is still on short-selling 

mechanism. Previous literature mainly concentrates on the macro capital market, but there is little 

empirical evidence on corporate governance at the micro level. 

 

Brief comment 

Short-selling mechanism was adopted late in China. Most relevant domestic studies use the 

implementation of securities margin trading as the beginning of short selling. In addition, there is a serious 

imbalance between the volume of long sale and short sale. Therefore, the effect of short selling may be 

overshadowed by the effect of margin trading. Zhang et al [49] find that margin financing increases 

financial restatement, and financial restatement is generally considered as an indication of low earnings 

quality. 

 

The regulation change to adopt short-sale refinancing mechanism has provided a clean sample for an 

experiment of short selling. Prior studies on the effect of the short-sale refinancing on corporate 

governance are still limited. The main reason is that the policy needs time to be spread out. Various parties 

in the trading market need time to understand and adapt it. At the initial stage of implementation, it is 

inevitable that the trading mechanism appears to be imperfect and exist some speculative or malicious 

transactions. as trading rules gradually being improved, the advantages of the trading mechanism can be 
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reflected obviously. Up to now, short-sale refinancing has been implemented in China for five years and 

meet the requirements for observation period of a policy implementation and empirical research. 

Compared with foreign developed securities markets, the short-selling volume in China is relatively small. 

Therefore, the governance effect of short selling may be mainly reflected in the pre-deterrent effect. 

Accordingly, we examine the effect of short-selling pre-deterrence on earnings quality and further explore 

the differences between pre-deterrence effects and distinct governance environments. 

 

Hypothetical development 

Under short-selling constraints，investors with heterogeneous beliefs are difficult to arbitrage through 

short sale. In that case, pessimistic investors choose to leave. As the result, market prices will only reflect 

the perspective of optimistic investors [32]. From firms’ perspective, short selling is a transmission and 

governance mechanism based on negative information from external securities markets. Short sellers serve 

as the role of information brokers, and short position is a risk signal released to the market [36]. Short 

selling mechanism provides a channel for the diffusion of negative information, which in turn affects the 

efficiency of stocks and bonds pricing. Therefore, rational insiders will respond to this, and firms may 

change their resource allocation strategy. Consequently, short selling may restrict manager’s behavior and 

improve corporate governance functions. Higher level of earnings management is often associated with 

poorer internal governance [12] [48]; while short selling improves corporate governance by mitigating 

agency conflicts and inhibits managers' earnings manipulation behavior [31]. Stock market is able to 

reflect earnings quality of listed companies [28]. Short sellers can identify “problem companies” with low 

earnings quality. Therefore, the more transactions of short selling, the stronger constrain to earnings 

management [20] [47].  

 

With short-selling constraints lifted, the efficiency of price discovery will increase [5]. The relaxation of 

short-selling restriction promotes the release of negative information and highlights the value of negative 

news. Therefore, even if short selling does not really happen, the pressure for short sale may force manager 

to consider the unfavorable consequence and its negative impact on stock price. Short sellers have strong 

information mining capabilities, as a result, companies with weak internal governance will lessen risk 
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behaviors due to potential short-selling threats [18] [33]. According to the distribution characteristics of 

investors' heterogeneous beliefs, alleviating short-selling constraints may increase the opportunity cost of 

earnings manipulation. After short-able stocks are upgraded to qualified stocks, there is an exogenous 

increase in the securities available for lending. Short-selling constraint stemming from the supply side will 

decrease inevitably [38]. Hence, our first hypothesis is stated as follows: 

 

Hypothesis 1: Relieving short-selling constraints enhances the pre-deterrent effect of short selling and 

increases corporate earnings quality. 

 

The external governance effect of short selling is closely related to corporate monitoring conditions [16]. 

Moreover, effective corporate governance is associated with higher quality financial disclosure [22]. As 

mentioned earlier, alleviating short-selling restrictions may improve corporate governance and earnings 

quality. However, from the perspective of firms’ internal governance structure, the nature of property 

rights and shareholding structure are crucial factors influencing corporate governance [1]. The nature of 

property rights determines the motives for earnings manipulation. The equilibrium of the shareholding 

structure determines the strength of external supervision and influences the feasibility and extent of 

earnings manipulation. For state-owned companies, managers are more likely to sacrifice company's 

benefit due to excessive incentives for political interests [4]. In addition, state-owned companies are more 

closely related to local governments, and the incentives for managers are weaker. Earnings quality of such 

companies is generally low [40]. At the same time, state-owned companies are more likely to get into 

problems with owner phantom and manager dislocation, which cause insufficient internal constraints  

and increase the possibility of manipulating the earnings [51]. Hence, our second hypothesis is stated as 

follows: 

 

Hypothesis 2: Compared with non-state-owned companies, the pre-deterrence effect of short selling on 

the earnings quality is more profound for state-owned companies. 

 

The more balanced the shareholding structure, the stronger the restriction of stakeholders, and the less 

prone to earnings manipulation and higher earnings quality [29] [50]. Excessive ownership concentration 
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increases the ability of major shareholders to seek private benefits, and leads to an increase in earnings 

management and decrease in earnings quality[15] [35]. The relaxation of short-selling restrictions helps 

to curb the earnings manipulation of major shareholders [17]. Hence, our third hypothesis is stated as 

followed: 

 

Hypothesis 3：Compared with companies with balanced shareholding structure, the pre-deterrence effect 

of short selling on earnings quality is stronger for companies with unbalanced equity structure. 

 

 

RESEARCH DESIGN AND METHODOLGY  

Data source and sample selection 

We select our sample of qualified stocks from the CSF website for the period from 2014 to 2016 as our 

treatment group, since China started short-sale refinancing mechanism on February 28, 2013 [10]. Our 

initial sample consists of 893 eligible A-shares from the list of qualified stocks. Other data comes from 

the Chinese Securities Market and Accounting Research (CSMAR) and RESSET database. 

 

We select our sample based on the following criteria: (1) We exclude companies with ST (Special 

Treatment) and PT (Particular Transfer) to avoid the impact of outliers on the statistical results. (2) We 

exclude listed companies in the financial industry. (3) We exclude samples with missing data during the 

experimental period. 

 

Our final sample includes 2,127 observations of A-shares, of which 775 qualified stocks with 2,079 

observations. We obtain our control sample from the non-eligible A-shares during the experimental period, 

totaling 1,352 stocks with 3,057 observations. We winsorize the continuous variables at the1% level. 
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Research ideas and model construction 

The implementation of short-sale refinancing in China can be treated as a quasi-natural experiment. Under 

the condition of short-selling restriction being released, we examine the pre-deterrence effects of short 

selling on earnings quality. The regulation change in China provides a unique setting for short-selling 

research. Furthermore, this is a rare opportunity to test the pre-deterrence effect, because short-selling 

volume account for a small proportion of the total trading volume of securities margin trading. For 

companies with weak governance, the improvement in earnings quality may be more pronounced under 

the deterrence of short sale. 

 

We divide our total sample into a treatment group and a control group. The eligible A-shares are in our 

treatment group and the non-eligible A-shares in control group. We apply propensity scores matching 

method (PSM) to identify the treatment and control groups with similar characteristic. This is mainly 

based on the following two considerations. Firstly, due to the risk of stock price fluctuations, qualified 

stocks are selected according to the “Short-sale Refinancing Business Rules of China Securities and 

Finance Corporation (Trial)” rather than selected randomly. As a result, majority of eligible A-shares are 

large blue-chip stocks. Compared with non-eligible A-shares (control group), the large blue-chip stocks 

have large market value and more potential supervisors. Therefore, if the treatment and control groups are 

tested directly, it is impossible to separate the endogeneity caused by the sample selection bias from the 

effect of short-sale refinancing. There are two potential explanation for the impact of short selling on 

earnings quality. One is that the company's qualification of short-sale refinancing is only a representation. 

The real reason may be due to the difference in the heterogeneity of the company that causes the 

fluctuation of earnings quality. The other is that after excluding the difference in company heterogeneity, 

short selling can affect company's earnings quality. Furthermore, the same company cannot be selected 

and unselected simultaneously, so it is impossible to assess the influence of the system based on the same 

group. That is why we construct a control group for comparison. In this way, we can minimize the 

interference caused by self-selection of qualified stocks, and better measure the impact of short-sale 

refinancing system.  
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Secondly, due to the small number of stocks in the pilot program, our sample size and the characteristic 

of the treatment and control groups are very different. Therefore, the effects of treatment may be diluted 

by the control group. The propensity score matching method can solve this issue and ensure the accuracy 

and reliability of the research results. 

 

We employ earnings response coefficient as a proxy for earnings quality. Following Wang and Tong [40], 

we use debt-to-asset ratio, corporate size, beta coefficient and book-to-market ratio as control variables 

for certain characteristics [2]. We also control for year and industry fixed effect in the model. Model (1) 

is the base model for the earnings response coefficient without considering short-selling factors. 

RETURNi,t=α0 +α1 EARNi,t-1+Σ Controli,t-1+Σ Year+ Σ Industry+ εi,t            (1) 

In Model (1), RETURN is the market return of listed companies. EARN is unit earnings. α1 is the earnings 

response coefficient, which is used as a proxy for earnings quality. The larger the absolute value of α, the 

higher the quality of earnings. If α1 is significantly positive, the earnings quality is improved prominently. 

 

Based on model 1, we add an interaction term between TREAT and EARN to test the impact of the 

relaxation of short-sale constraint, as shown in model (2). 

  RETURNi,t=β
0 

+β
1 

EARNi,t-1+β
2 

TREATi,t+β
3 

TREATi,t*EARNi,t-1 

     + Σ Controli,t-1+Σ Year +Σ Industry+εi,t                          (2) 

Model (2) is our main test model in this paper. Firstly, we utilized the full sample to test the first hypothesis. 

Then, the property rights and the equilibrium of shareholding structure are regressed as two adjustment 

variables to test the second and third hypothesis respectively. 

 

In the second model, TREAT is a dummy variable representing the treatment and control group to 

distinguish whether it is affected by the short-selling constraint mitigation. β3 is the coefficient of 

interaction that represents the earnings response coefficient. A significant and positive coefficient on 

β3 indicates that the treatment has a larger earnings response coefficient than the control group, which 

proves that the relaxation of short-selling constraint can prompt the earnings quality of listed companies. 

Other variables are defined and explained in Table 1. 
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Table 1 

Variable Definitions 

Category Variable code Explanation 

Dependent 

variable 
RETURN Market return, Pi,t /Pi,t-1, Pi,t is the closing price of the end of April 

Independen

t variable 

EARN EPSi,t /P i,t-1, earning per share (EPS) 

TREAT 
Dummy variable with eligible A-shares marked as 1，non-eligible A-

shares marked as 0 

Controlled 

variable 

LEV Leverage 

SIZE Natural logarithm of total assets 

BETA 
Beta coefficient, reflecting the price fluctuations of individual stocks 

relative to the entire stock market 

BM Book-to-market, as proxy for corporate growth ability 

ROA Return on asset, as proxy for corporate profitability 

YEAR Annual dummy variable 

IND 

Industry dummy variable. According to industry classification standard 
of the China Securities Regulatory Commission, manufacturing 
industry is classified by the second level, and other industries are 
classified by the first level 

Moderator 

variable 

SOE 
The nature of property rights, with state holding companies are marked 

as 1, and 0 otherwise 

BANLEVEL 

The equilibrium of the shareholding structure. The total shareholding 
ratio of the second to tenth largest shareholders divided by the 
shareholding ratio of the largest shareholder. If the equilibrium of the 
shareholding structure is higher than the average in its industry, it 
means balanced. Otherwise, not balanced 
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EMPIRICAL RESULTS AND ANALYSIS 

Descriptive statistics and analysis 

Descriptive statistics of main variables in the model are reported in Table 2, the overall situation of the 

sample before the propensity score-match. The average market return of treatment is slightly smaller than 

the control group, and the standard deviation is larger than the control group. It shows that market return 

of control group is better and more stable than treatment. This is inconsistent with what we anticipate that 

treatment is more unstable due to the deterrent of short selling. The reason may be that the impact of the 

security market crash in 2015 lead to more substantial fluctuations in qualified stocks. The non-eligible 

A-shares appear to be more stable because it cannot be shorted by investors. In addition, the EARN of 

treatment is between -0.4114 to 0.3686, and control group is between -1.0784 to 0.6433. Compared with 

the control group, the EARN distribution of treatment is more clustered because the treatment is selected 

by the same rule (“Short-sale Refinancing Business Rules of China Securities and Finance Corporation 

(Trial)”). Combined with the corporate size (SIZE), beta coefficient (BETA) and growth ability (BM), 

both indicate that stocks of treatment are larger, less risk and more stable. This is consistent with the fact 

that most of the qualified stocks are blue-chip stocks. 

 

Table 2  

Descriptive statistics 

Variable 

code 
TREAT RETURN EARN SIZE LEV BETA ROA BM 

Number 
Treatment 2,079 2,079 2,079 2,079 2,079 2,079 2,079 

Control 3,057 3,057 3,057 3,057 3,057 3,057 3,057 

Mean 
Treatment 1.3008 0.0281 10.0344 0.4908 1.0456 0.0509 0.5666 

Control 1.3155 0.0143 9.4711 0.4550 1.0234 0.0389 0.5009 

Standard 

deviation 

Treatment 0.8848 0.0539 0.5805 0.2027 0.2417 0.0516 0.2655 

Control 0.8456 0.0557 0.4408 0.2200 0.2472 0.1111 0.2516 

Minimum 
Treatment 0.1610 -0.4114 8.4709 0.0156 0.1662 -0.4705 0.0317 

Control 0.1732 -1.0784 6.7651 0.0080 -0.0742 -1.1203 0.0010 

Maximum 
Treatment 8.4900 0.3686 12.3812 1.2796 1.9900 0.3428 1.4303 

Control 7.6877 0.6433 11.4203 1.6499 5.8761 5.1195 1.4158 
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In order to avoid the possibility of multiple collinear ties between variables, Table 3 lists the correlation 

test of the variables involved in the earnings responding coefficient model. The lower triangle is the 

Pearson test and the upper triangle is the Spearman test. Table 3 shows that market return is significantly 

related to the unit earnings of main explanatory variables, and there is no serious collinearity between the 

main variable and other variables. 

 

Table 3 

Correlation test 

 RETURN EARN TREAT LEV SIZE BETA BM ROA 

RETURN 
1.000  0.298*** -0.025*  0.065*** -0.054*** 0.036*** 0.254*** -0.043*** 

  (0.000) (0.073) (0.000) (0.000) (0.010) (0.000) (0.002) 

EARN 
0.143*** 1.000  0.161*** 0.007  0.336*** 0.011  0.243*** 0.483*** 

(0.000)   (0.000) (0.617) (0.000) (0.412) (0.000) (0.000) 

TREAT 
-0.008  0.122*** 1.000  0.092*** 0.482*** 0.046*** 0.118*** 0.099*** 

(0.847) (0.000)   (0.000) (0.000) (0.001) (0.000) (0.000) 

LEV 
0.100*** -0.043*** 0.082*** 1.000  0.498*** -0.038*** 0.501*** -0.308*** 

(0.000) (0.002) (0.000)   (0.000) (0.006) (0.000) (0.000) 

SIZE 
-0.005  0.210*** 0.482*** 0.447*** 1.000  0.002  0.650*** 0.015  

(0.698) (0.000) (0.000) (0.000)   (0.873) (0.000) (0.282) 

BETA 
0.031** 0.016  0.044*** -0.039*** 0.030** 1.000  -0.050*** -0.075*** 

(0.028) (0.260) (0.001) (0.006) 0.033    (0.000) (0.000) 

BM 
0.304*** 0.122*** 0.124*** 0.474*** 0.661*** -0.017  1.000  -0.212*** 

(0.000) (0.000) (0.000) (0.000) (0.000) (0.221)   0.000  

ROA 
-0.020  0.178*** 0.064*** -0.181*** 0.007  -0.066*** -0.095*** 1.000  

(0.152) (0.000) (0.000) (0.000) (0.605) (0.000) (0.000)   

The significance levels are indicated as follows:  

** and *** indicate significance at the 5% and 1% level, respectively. 

 

Propensity score matching and the control group 

The purpose of using PSM is to control the influence of the company's heterogeneity difference. Therefore, 

in the process of calculating propensity score (PS), we use several important heterogeneity characteristics 
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as the independent variables for calculating PS. Xi is a high dimensional vector because the independent 

variable Xi includes multiple variables. Matching the high-dimensional vector makes it difficult to find a 

similar vector. If the function f(Xj) is used to compress the high-dimensional vector into a one-dimensional 

vector, then matching according to the one-dimensional f(Xj) greatly increases the probability of 

successful matching and reduce the sample loss. In this study, we use this method of calculating PS to 

reduce the dimension of vector. The advantage of this method is that f(Xj) not only a one-dimensional 

vector, but also with a value range between [0,1]. 

 

We record companies’ propensity score as p(Xi) and can prove p(Xi) = p (Di| Xi) [8]. X is a factor of 

corporate heterogeneity. We use logistic regression to calculate p(Xi). Di indicates whether i company is 

qualified. Di=1 indicates it is a qualified company, otherwise, is 0. The Di=1 or 0 is determined by the 

random assignment of software, rather than grouping according to the list published by CSF. Sample self-

selection bias is reduced by PSM. Then, we match the Di=1 group with Di=0 group according to p(Xi). 

 

Following Liu Eping and Liu Chun [27] on the choice of controlled variables, we use corporate size (SIZE), 

beta coefficient (BETA), growth ability (BM), and industry (IND) as constituent factors of the propensity 

score. Next, we compute propensity scores using logistic regression and performed a 1:1 repeatable match 

based on the nearest neighbor matching principle. Figure 4 shows the probability distribution of the 

propensity score of eligible and non-eligible A-shares. 
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Figure 4 

The pre- and post-propensity score of qualified and unqualified stocks 

 

As shown in Figure 4, there is a large difference in propensity score between the eligible and non-eligible 

stocks before the propensity score match. Through the nearest neighbor matching, the common area of 

density distribution curve of qualified and unqualified stocks increased significantly, indicating that our 

treatment and control groups have tiny differences in characteristic. After propensity score matching, the 

differences in characteristics decrease, indicating that the match is valid. 

 

Table 4 

Balanced test of propensity score matching 

Variable 

code 
Period 

Mean  Bias 

(%) 

Reduce 

bias (%) 

t-test 

Treatment Control  t p>t  

SIZE Before 0.5850 -0.3978 109.3000   39.4700 0.0000 

  After 0.5435 0.5066 4.1000 96.2000 1.3100 0.1910 

BETA Before 0.0480 -0.0449 9.7000   3.4400 0.0010 

  After 0.0454 0.0291 1.7000 82.5000 0.5500 0.5820 

BM Before 0.1462 -0.1044 25.3000   8.9500 0.0000 

  After 0.1286 0.0475 8.2000 67.6000 2.6300 0.0080 

IND Before 24.3010 23.3560 8.5000   3.0300 0.0020 

  After 24.3210 24.5080 -1.7000 80.1000 -0.5400 0.5890 

 

To ensure that there is no statistically significant difference between the treatment and control group, we 

perform a balance test with propensity score-matched sample by the nearest neighbor matching. As shown 

in Table 4, most of the characters have a certain degree of bias before matching, and the maximum 

proportion of bias is more than 100%. After the propensity score matching process, the difference of 

characteristic decreases obviously or even no significant difference, and the bias is reduced to less than 

10%. This indicates that the propensity score matching method greatly reduces the difference between the 

treatment and control group and the comparability of the two groups is improved significantly. To estimate 
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the stability of the matching results, we employ the radius matching method and the kernel matching 

method to re-estimate the impact of short-sale refinancing on the market return. The results are shown in 

Table 5. 

Table 5 

Average Treatment Effect on the Treated (ATT) 

Matching method Variable Treatment Control ATT Std. Dev. T-test 

Nearest neighbor 

matching 
RETURN -0.0294 -0.3025 0.2731 0.0525 5.1900 

Radius matching RETURN -0.0294 -0.3234 0.2940 0.0490 6.0000 

Kernel matching RETURN -0.0294 -0.3227 0.2933 0.0454 6.4700 

 

ATT is the average treatment effect on the treated, which represents the effect of short-sale refinancing 

system on the qualified stocks. After applying the nearest neighbor matching, the impact of the system on 

the market return of qualified stocks is -0.0293 and the impact to unqualified stocks is -0.3025, indicating 

that the relaxation of short-selling constraint reduced the corporate market return. In addition, ATT 

demonstrates that, after excluding other factors affecting the market return, the mitigation of short-selling 

constraint causes the market return of qualified stocks 0.2731 higher than unqualified stocks. It suggests 

that under the pre-deterrence of short selling, the qualified stocks turn to be more cautious during the 

operation. Consequently, the earnings quality has been improved, reducing the space available for short. 

The negative impact on market return is not as serious as non-eligible A-shares. The above experiment is 

repeated by using two different matching principles of radius matching and kernel matching. The results 

are consistent with the previous studies. Our results are robust to different matching methods. 

 

Analysis and discussion 

Our test for Hypothesis 1 is essentially to verify whether there is a significant difference in the earnings 

quality between the experiment group and the control group, before and after short sale constraint is lifted. 

Hypothesis 2 considers the nature of property rights. We use group adjustment variable, which is a 

categorical variable, and the interaction term between the independent unit variable and the short-selling 

dummy variable. We use grouping regression method to test the adjustment effect based on property rights. 

Our group adjustment variable of nature is divided into two groups: state-owned listed companies and 
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non-state-owned listed companies. For Hypothesis 3, we divide our sample into two groups: equilibrium 

and unbalance according to the equilibrium degree of ownership structure. The group adjustment variable 

of equilibrium degree is also a categorical variable. The subsequent regression method is the same as the 

regression method of the group property adjustment variable of property rights. Each of the above 

regressions simultaneously controls for fixed effect of year and industry factors. The specific regression 

results are shown in Table 6. 

 

Table 6 

The effect of the relaxation of short-selling constraints on earnings quality 

 

 

(1) Whether to control the 

effect of short sale 

(2) The nature of  

property rights 

(3) The equilibrium of the 

shareholding structure 

Variable 

code 

Not control 

short sale 

Control 

short sale 

State 

holding 

Non-state 

holding 
Balanced Unbalanced 

EARN 
0.1125*** 

(0.0000) 

0.0638*** 

(0.0000) 

0.0194 

(0.2740) 

0.1424*** 

(0.0000) 

0.0600 

(0.1080) 

0.0661*** 

(0.0000) 

TREAT   
0.0232 

(0.2860) 

-0.0405 

(0.1640) 

0.0767** 

(0.0230) 

0.0559 

(0.3400) 

0.0200 

(0.3980) 

TREAT* 

EARN 
  

2.2846*** 

(0.0000) 

2.5336*** 

(0.0000) 

1.7537** 

(0.0210) 

2.0580* 

(0.0570) 

2.2881*** 

(0.0000) 

LEV 
0.0466*** 

(0.0000) 

0.0508*** 

(0.0000) 

0.0110 

(0.4500) 

0.0881*** 

(0.0000) 

0.0725*** 

(0.0060) 

0.0465*** 

(0.0000) 

SIZE 
-0.1566*** 

(0.0000) 

-0.1972*** 

(0.0000) 

-0.1010*** 

(0.0000) 

-0.3223*** 

(0.0000) 

-0.2558*** 

(0.0000) 

-0.1889*** 

(0.0000) 

BETA 
-0.0166** 

(0.0650) 

-0.0177** 

(0.0490) 

-0.0414*** 

(0.0010) 

-0.0130 

(0.3090) 

-0.0215 

(0.3390) 

-0.0181* 

(0.0650) 

BM 
0.2000*** 

(0.0000) 

0.2170*** 

(0.0000) 

0.1767*** 

(0.0000) 

0.2623*** 

(0.0000) 

0.2799*** 

(0.0000) 

0.2051*** 

(0.0000) 

ROA 
-0.0939*** 

(0.0000) 

-0.0922*** 

(0.0000) 

-0.1545*** 

(0.0000) 

-0.0400 

(0.1120) 

-0.0058 

(0.8920) 

-0.1112*** 

(0.0000) 

YEAR control control control control control control 

IND control control control control control control 

F 188.4200 183.7300 123.9800 82.2900 31.1000 160.1500 

R2 0.6626 0.6655 0.7215 0.6271 0.6693 0.6681 

Adj-R2 0.6591 0.6619 0.7157 0.6195 0.6478 0.6639 

Obs 5042 5042 2395 2647 852 4190 

The significance levels are indicated as follows: ** and *** indicate significance at the 5% and 1% level, respectively. 
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As shown in group (1) of Table 6, the earnings response coefficient β1 is 0.1125 without considering the 

short sale. After adding the interaction term, the earnings response coefficient β3 is 2.2846 at the 1% level 

of significance, which indicates that the relaxation of short-selling constraint has a significantly 

improvement in earnings quality. Hypothesis 1 is supported. 

 

To verify Hypothesis 2, we consider the nature of property rights as a moderator variable in this regression. 

As shown in group (2) in Table 6, the earnings response coefficient of the state-holding group is 2.5336 

at the 1% level of significance and the earnings response coefficient of the non-state group is 1.7537 at 

the 5% level of significance. The above results conclude that both the degree of improvement and the 

degree of significance reflect that the state-owned holding companies are affected by the pre-deterrent of 

short selling. Hypothesis 2 is supported. 

 

Hypothesis 3 is to verify the impact of the equilibrium of shareholding structure on the corporate 

governance of short sale. The results are reported in group (3) in Table 6. In case of unbalanced 

shareholding structure, the average of earnings response coefficient of treatment is 0.2301 higher than that 

control group with a significant difference at the 1% level. Consistent with our Hypothesis 3, the 

governance effect of short selling mechanism on earnings manipulation is more obvious in a subsample 

of unbalanced shareholding structure.  

 

 ROBUSTNESS TESTS 

In order to test the robustness of our empirical results, we adopt the method of variable substitution and 

expansion of the window period as follows.  

 

Alternative test 

Following the model of Wang Yonghai and Shi Qingmei [42], we replace the static data with dynamic 

data as the proxy for RETURN. As shown in Equation 3. 
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                                    RETURNi,t=
Pi,t-Pi,t-1

Pi,t-1
                             (3) 

Pi,t is the adjusted closing price at the end of April of year t. Pi,t-1is the adjusted closing price at the end 

of April of year t-1. 

 

Similarly, we replace the static data with dynamic data as the proxy for EARN. As shown in Equation 4. 

EARN=
EPSi,t-EPSi,t-1

Pi,t-1
                              (4) 

EPSi,t is the earning per share at the end of year t. EPSi,t-1is the earning per share at the end of year t-1. 

We only replace the RETURN and EARN variables of Model 3 and regressed again. The model form and 

other variables are not changed. The results are shown in Table 7. 

 

After the relevant variables of short selling (TREAT*EARN) are added, the earnings response coefficient 

is significantly improved as well. Under the different property rights, the deterrence of the short-selling 

restraint on the state-owned holding company is more significant, and the degree of influence is greater. 

In addition, short selling shows significant governance effects on the corporate with unbalanced ownership 

structure only, indicating that the previous conclusions are stable. 
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Table 7  

The effect of the relaxation of short-sale refinancing to earnings quality 

 (1) Whether to control 

the effect of short sale 

(2) The nature of  

property rights 

(3) The equilibrium of the 

shareholding structure 

Variable 

code 

Not control 

short sale 

Control 

short sale 

State 

holding 

Non-state 

holding 
Balanced Unbalanced 

EARN 
0.1072*** 

(0.0000) 

0.0751*** 

(0.0000) 

-0.0860** 

(0.0320) 

0.0835 

(0.1330) 

0.0277 

(0.4740) 

0.0827*** 

(0.0000) 

TREAT   
0.0338* 

(0.0990) 

-0.0094 

(0.8610) 

0.0595 

(0.1490) 

0.1072** 

(0.0490) 

0.0620*** 

(0.0040) 

TREAT* 

EARN 
  

1.5753*** 

(0.0000) 

5.1941*** 

(0.0000) 

3.2155*** 

(0.0100) 

2.1119 

(0.1310) 

2.0013*** 

(0.0010) 

LEV 
0.0335*** 

(0.0000) 

0.0402*** 

(0.0000) 

-0.0397** 

(0.0110) 

0.0362** 

(0.0300) 

0.0752*** 

(0.0030) 

0.0281** 

(0.0110) 

SIZE 
-0.1348*** 

(0.0000) 

-0.1725*** 

(0.0000) 

-0.0460*** 

(0.0060) 

-0.2238*** 

(0.0000) 

-0.2585*** 

(0.0000) 

-0.1450*** 

(0.0000) 

BETA 
-0.0180** 

(0.0410) 

-0.0186** 

(0.0370) 

-0.0560*** 

(0.0000) 

-0.0013 

(0.9170) 

-0.0311 

(0.1690) 

-0.0184* 

(0.0600) 

BM 
0.2109*** 

(0.0000) 

0.2210*** 

(0.0000) 

0.2359*** 

(0.0000) 

0.2881*** 

(0.0000) 

0.2858*** 

(0.0000) 

0.2128*** 

(0.0000) 

ROA 
-0.0176 

(0.3230) 

-0.0439** 

(0.0160) 

-0.0735*** 

(0.0100) 

0.0533** 

(0.0350) 

0.0446 

(0.3040) 

-0.0325* 

(0.0990) 

YEAR control control control control control control 

IND control control control control control control 

F 190.3500 185.7900 131.8900 93.1400 30.9300 161.3600 

R2 0.6607 0.6638 0.7297 0.6517 0.6645 0.6655 

Adj-R2 0.6572 0.6602 0.7242 0.6447 0.6430 0.6613 

Obs 5136 5136 2444 2692 865 4271 

The significance levels are indicated as follows: ** and *** indicate significance at the 5% and 1% level, respectively. 

 

Expanding the window period  

We increase the observations for 2017 to lengthen the experimental window period. The above 

conclusions are test again using Model 1 and Model 2. The results are shown in Table 8. Table 8 shows 

that after adding the data of listed companies in 2017, the overall R-square of the model has been improved. 

The results are consistent with the main results and more significant with two moderator variables, which 
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proves the robustness of our main results. In addition, after adding the observation for 2017, the abnormal 

effects caused by the 2015 stock market crash can be diluted, so that the experimental results can better 

reflect the current situation. 

 

Table 8  

The deterrence of short selling on earnings quality with different window periods 

 (1) Whether to control 

the effect of short sale 

(2) The nature of  

property rights 

(3) The equilibrium of the 

shareholding structure 

Variable 

code 

Not control 

short sale 

Control 

short sale 

State 

holding 

Non-state 

holding 
Balanced Unbalanced 

EARN1 
0.0764*** 

(0.0000) 

0.04091*** 

(0.0000) 

0.0122 

(0.3050) 

0.0879*** 

(0.0000) 

0.0406* 

(0.0950) 

0.0419*** 

(0.0000) 

TREAT   
-0.0047 

(0.7470) 

-0.0391** 

(0.0450) 

0.0321 

(0.1480) 

0.0138 

(0.7240) 

-0.0054 

(0.7280) 

TREAT* 

EARN1 
  

1.7219*** 

(0.0000) 

2.3744*** 

(0.0000) 

1.0722** 

(0.0330) 

1.6319** 

(0.0270) 

1.7277*** 

(0.0000) 

F 553.8200 537.6500 326.0700 253.3200 89.1900 452.1600 

R2 0.8066 0.8078 0.8385 0.7863 0.8068 0.8096 

Adj-R2 0.8052 0.8063 0.8360 0.7832 0.7977 0.8078 

Obs 7091 7091 3318 3773 1186 5905 

The significance levels are indicated as follows: ** and *** indicate significance at the 5% and 1% level, 

respectively. 

 

CONCLUSION AND SUGGESTION 

This paper investigates short-sale refinancing system that was implemented in China on February 28, 2013 

to study the deterrence effect of short-selling on corporate earnings quality. We use propensity score 

matching method to select our control group sample and use earnings response coefficient to measure 

earnings quality. We find evidence that short selling mechanism works as a channel for negative news, 

and bad news brings constraints to listed companies and their managers. The constraint comes from the 

potential for short sale, rather than actual short-sale transactions. Hence, this explains that short selling 

has significant pre-deterrent effect, and the pre-deterrence effect has significant impact on corporate 

governance and earnings quality. 
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Based on the empirical results of this study, we come to the following conclusions: (1) The pre-deterrent 

effect of the short selling mechanism weakens management’s motivation to manipulate earnings. 

Although the excess returns can be obtained by manipulating earnings information, the opportunity cost 

of being shorted afterwards is higher than excess returns. As eligible A-shares are increasing continuously, 

the invisible deterrent keeps expanding and strengthening. (2) Under the deterrence of short selling, 

earnings quality of state-owned holding companies is further improved. The inherent short selling 

mechanism of qualified stocks exerts pressure from the external security market and makes up for the lack 

of internal governance of state-owned companies, forcing them to optimize and improve internally. The 

strengthening of internal supervision and the threats of external short selling have jointly promoted the 

improvement of earnings quality. (3) The deterrence of short selling on improving earnings quality is more 

significant for companies with unbalanced shareholding structure. Our study proves that short selling as a 

securities market mechanism serves the function of fetching up for internal governance defects. 

 

This paper confirms the role of short-selling as external market mechanism at the micro level, which has 

practical significance for securities market investors, corporate governance and policy-making 

departments. Based on our empirical results in this study, we come up to the following recommendations: 

(1) Since short selling mechanisms have positive governance effect, it is crucial to expand and improve 

short-sale refinancing system and further relax short-selling constraints, to encourage social insurance 

funds, public offering of the fund, trust fund, and other institutions to participate in short-sale refinancing 

business to facilitate these transactions. (2) Enterprises with state-owned holding and unbalanced 

shareholding structure should be the key targets for expansion of eligible A-shares. By increasing the 

deterrence of short selling, external governance method puts pressure on companies to improve their 

governance efficiency and optimize their internal governance structure. 
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