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Abstract

Short selling mechanism was introduced in Chinese market since March 31, 2010 and has devel-
oped for five years. The relationship between margin trading and pricing efficiency is worth stud-
ying. In this paper, we focus on the expansion event of underlying stocks happened on September
16, 2013. By using event study method and panel data results, and taking the underlying stocks
and other stocks before and after being allowed to the margin trading as the research objects, we
reach the following conclusions: First, short-selling constraint makes stocks overvalued and hind-
ers the response speed to messages; second, after introducing the margin trading, especially we
are well into short-sale era, not only does the degree of overestimation of underlying stocks de-
crease, the response speed of stocks to messages improves a lot. Meanwhile we find that there ex-
ists a link between pricing efficiency and exchanges, turnover rate, circulation value.
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1. Introduction

Margin trading, also known as credit transactions, refers to the securities market participants deliver collateral,
including a certain proportion of cash or cash equivalents such as securities, to the securities companies quali-
fied for margin trading to finance and purchase securities or borrow securities and sell out. Developed countries
such as Britain, the United States, and France, were allowed for margin trading in the securities market as early
as the 18th century. Compared with the developed securities market, the China Securities Regulatory Commis-
sion announced the formal start of the pilot margin trading relatively late on October 5, 2008. The first batches
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of underlying stocks were only 90. In the process of the development of more than 5 years, margin trading mar-
ket has experienced five big events expanding the scope of the underlying stocks. According to the Wind data-
base, as of June 17, 2015, underlying stocks had increased to 893; margin balance in Shanghai and Shenzhen
had reached to 2 trillion yuan; on that day financing purchases were 162.9 billion yuan, which accounted for
10.61% of the total turnover in A-share stock market.

The margin trading provides investors with new trade channels and investment philosophy, and the securities
business has broken short-selling constraints. It is worthwhile to learn about the relationship between margin
trading and pricing efficiency. Does the margin trading improve the pricing efficiency of underlying stocks as
expected? This paper will use this natural experiment—the expansion event of underlying stocks, by methods of
event study and panel data to analyze the influence of the margin trading on the underlying stocks pricing effi-
ciency.

2. Literature Review

Western scholars had made much research on this topic and their studies were mainly based on two theoretical
models: overvaluation hypothesis and rational expectation model, which actually analyzed the relationship be-
tween margin trading and pricing efficiency from completely different perspectives. The former focused on
price adjustment or excess returns, and the latter emphasized response speed.

Miller (1977) [1] famously theorized the overvaluation hypothesis. When security market was under short-
sale constraint, that was to say, investors were not allowed to trade stocks by selling short, bearish investors
could not do any operation to reflect pessimistic expectations or negative information on stock prices. Mean-
while, optimistic investors were very easy to push up prices, resulting in the deviation from its intrinsic value.
Lack of appropriate data to test the hypothesis, apart from researching effects on securities market, 2009 and
before previous study focused on the recognition and evaluation of the short-selling constraint. The U.S. sub-
prime crises in 2008 brought about the global financial crisis. The United States, Canada, France, Belgium and
other countries had taken short-selling restrictions to protect the interests of investors. Short-selling restriction
policies provided scholars with a good opportunity and wealth of data. The SEC had halted short sales on 19 fi-
nancial institutions on July 15, 2008, and this restriction was lifted on August 12, 2008. Boulton & Braga (2010)
[2] took these 19 financial institutions and other 17 companies which were not affected by the event as study
subjects, using event study and comparative method to research the influence of short-selling constraint on stock
prices. The empirical study showed that, after July 15, 2008, excess returns of 19 restricted short-selling institu-
tions were significantly higher than other 17 companies whose short selling were allowed. However, the results
worked in reverse when the injunction was lifted after August 12, 2008. The results of other scholars’ research, such
as Alex & Steven (2011) [3], using empirical study or other methods, proved that overvaluation hypothesis was true.
Stock prices are overvalued by short-selling restrictions, which show that excess yields are greater than zero.

As the representative theory to study the speed of stock price reaction to information, rational expectation
model was set up by Diamond and Verrecchia in 1987 [4]. Based on the assumption of efficient markets and ra-
tional investors, this theory explained that short-selling restrictions not only slowed down the stock prices reac-
tion to open information especially bad news, also slowed down the prices reaction to inside information. Lack
of direct measure and sample data, early empirical studies about the relationship between short-selling restric-
tions and share price reaction speed had focused on short selling tools being introduced on the market, such as
futures and options, etc. Some stocks on the NASDAQ and New York Stock Exchange had been suspended from
selling short on May 2, 2005. With this opportunity, Diether and Lee (2009) [5] discovered that short-selling re-
strictions reduced the speed of stock price reactions to information. Chen and Rhee (2010) [6] analyzed the un-
derlying stocks on Hong Kong securities market from 2001 to 2004 and finally found that, whether the volume,
options trading, company scale was controlled or not, no matter the market rose or declined, short selling could
significantly speed up the reaction of stock price.

Domestic research are mainly concentrated in the topics that how the margin trading affect the volatility and
liquidity of the stock market, relatively a few research on pricing efficiency. Based on the exchange data about
250 days before and after March 31, 2010 that margin trading was introduced to the market, Hongwei Xu and
Xin Chen (2012) [7] employed the difference-in-differences model to study the change of returns distribution and
effect on pricing efficiency. Zhisheng Li and Chen Chen (2015) [8] studied stocks data in A-share stock market from
April 2009 to December 2013, and found that margin trading significantly improved the pricing efficiency. Mean-
while, results indicated that there was a positive correlation between share liquidity and pricing efficiency.

O,



Y. F. Wei, P. H. Li

At the beginning of margin trading being introduced to the market, securities financing mechanism was not
available and trading philosophy that participants harbored was immaturity. However, the data domestic scho-
lars used to study the margin trading and pricing efficiency were mostly from this period, and thus the results
could be a distortion of reality. Based on the data collected after February 28, 2013, when securities financing
mechanism was introduced to the market and we were well into short-sale era, results of this paper will be of
great practical significance and reference value.

3. Research Design
3.1. Research Hypothesis

Through the relevant research literature at home and abroad, this paper put forward the following hypotheses:
Hypothesis 1: Short-selling constraints overvalue stock prices. After stocks become margin targets, the extent
to overestimate will decrease, that is, excess returns are significantly less than zero.
Hypothesis 2: Short-selling constraints hinder the reaction speed of stock prices to information. After stocks
become margin targets, the reaction of stock prices to information significantly speed up.

3.2. Empirical Models

By event study method, this paper takes the excess return as main index to verify the hypothesis 1. An event
study attempts to measure the valuation effects of an event, such as a merger or earnings announcement, by ex-
amining the response of the stock price around the announcement of the event. The excess return can be esti-
mated by market model. For each stock i, market model assumes that returns are given by:

Ry =a +BR + 4. 1)

In this model, Ry, is the return on the stock i at t, Ry is the return on the market portfolio at t. According to a
series of data collected in the estimation period, we can get the estimate parameters. With the market model, es-
timate parameters and a set of data obtained in the event window, we can estimate the expected returns in the
event window.

ARit = Rit - Rit = Rit - éii _BiRmt )

t
CAR, = i AR, 3
t=t
In model (2), ARy, is called the abnormal return, which assumes that the unexplained part is due to some “ab-
normal” event that is not captured by the model. If CAR of underlying stocks we calculate, which mean the cu-
mulative abnormal returns, are obviously less than zero, we can verify hypothesis 1. Meanwhile, make a robust-
ness test to the non-target stocks: if the CAR we get based on non-target stocks are not obviously less than zero,
we prove hypothesis 1 further.
We introduce D1 and D2, which are called the price lag indicators, to express the reaction speed of stock
prices to information. If the related information is not reflected on the prices timely and fully, they will be ab-
sorbed gradually to form a price lag reaction. We get D1 and D2 in the following way:

N
Ry =2 +bR, + z by Rm(t—n) + Hy- (4)
n=1

Model (4) expresses the extended market model. Choose the proper lag length (after calculating the related
data, we select three in this paper), run regressions on general and extended MM respectively, and finally obtain
the fitting optimization indexes R?and R'?. With the following formulas, we can get D1 and D2.

R}!Z
DI, =1-—7 )
N
S
D2, =" (6)
EN
n=1
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The smaller the value of D1 is, the lower degree of dependence on historical information. The value of D2
once we get is small indicates that lag parameters comprise a small proportion in all parameters and as in the
above case, meaning prices reaction to information is faster.

Assuming D1 and D2 as the explained variable respectively, we set up the plural linear regression model (7).

D, =a; + f xEVENT, + 4, xCV, + &, (M

Specify EVENT as the dummy variable. If the evaluation objects are underlying stocks, EVENT equals 1, oth-
erwise, it is 0. CV represent a series of control variables, including exchange (dummy variable; if Shanghai, ex-
change is 1; if Shenzhen, it is 0), turnover, price earning and circulation value.

Firstly, take underlying and non-target stocks as dummy variables to estimate parameters. If 4 is negative, the
empirical result shows that prices reaction speed of underlying stocks to information is faster than that of non-
target stocks. Then take underlying stocks before and after margin trading event as dummy variables (before
being the underlying stock, event is 0; introduced to the margin trading, event is 1) to run the regression model.
If S is negative, result means that once stocks become margin targets, the reaction of stock prices to information
significantly speed up.

4. Empirical Analysis
4.1. Data Sources and Processing Method

We were well into the short-sale era on February 28, 2013, when securities financing policy was introduced to
the market. This paper chooses 206 stocks being allowed to margin trading on September 16, 2013 as research
objects, 205 stocks added to target list on September 22, 2014 as reference objects and uses the data of sample
period (February 28 from 2013 to 2014) to study the topic. All sample data are collected or calculated from
Wind database.

To verify hypothesis 1, we choose February 16, 2013 as the event date, within 10 days of the date as event
window, and from February 28, 2013 to August 30, 2013 as the estimation window. We get 73 underlying
stocks and 105 non-target stocks from all sample data after selecting in accordance with the relevant principles:
daily trading data must be continuous; the fitting effect is perfect when run a regression to the estimation win-
dow. By adding “average price earnings must be positive” to the basic principles, we finally obtain 71 underly-
ing stocks and 84 non-target stocks to test hypothesis two.

4.2. Descriptive Statistics of Variables

Price lag indicators D1 and D2 fluctuate substantially during the sample period, whose standard deviation is
27.19% and 19.21% respectively. The maximum values of both are close to 1, but the minimum values are dif-
ferent between the two. Meanwhile, it is essential to introduce control variables like turnover, circulation value
and price earning to the empirical model, because of high volatility the data show (see in the Table 1).

4.3. Test for Margin Trading and Price Adjustment

According to the data we have processed above, we run models and formulas described in part 3 with Stata soft-
ware package. Abnormal returns and cumulative abnormal returns are shown in Table 2, as well as one-sided t-test
related to every series of returns.

Table 1. Descriptive statistics of variables.

Variables Sample size Mean Median Standard deviation Maximum Minimum
D1 1860 0.324817 0.238831 0.271896 0.999995 0.000258

D2 1860 0.487683 0.47103 0.192052 0.996933 0.023329
Turnover 1860 0.409997 0.310902 0.37208 2.828708 0.005541
Ln (value) 1860 3.843667 3.827282 0.642987 7.073001 1.985425
Ln (pe) 1860 3.634291 3.579455 0.787819 7.511933 1.772254
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Table 2. (Based on MM) test for returns of underlying stocks.

Interval Sample size Mean Median Standard deviation Maximum Minimum

CAR (-10, 10) 73 -0.05066"" -0.08141 0.18608 0.96189 —0.35062
(—2.32618)

CAR (-10, 0) 73 -0.02881" —0.05052 0.14153 0.84176 —0.23199
(—1.73904)

CAR (0, 10) 73 -0.02298" -0.04231 0.09772 0.26583 -0.21404
(—2.00937)

CAR (-1, 0) 73 0.00654 0.00266 0.03978 0.18947 -0.07201
(1.40532)

CAR (0, 1) 73 —0.03004™" —0.03493 0.04179 0.16635 -0.11775
(—6.14227)

AR (0) 73 -0.00113 —0.00644 0.02469 0.09132 —0.05499
(—0.38983)

“Significant at 10% level; “Significant at 5% level; ~Significant at 1% level.

First day after stocks being allowed to margin trading, mean value of the cumulative abnormal returns is
—3.004% and one-sided t-test value is —2.32618 which indicates the result is significant at 1% level. Within 10
days of event date, mean value of the CAR is —5.066% and t value is —2.32618 that mean effect is serious at 5%
level but not 1% level. Results are similar before and after 10 days of the event date, showing that t value of
both is near —2.0, significant at 5% level the same as the above case. Therefore, we verify the hypothesis 1.
Short-selling constraints overvalue stock prices. After stocks become margin targets, the extent to overestimate
will decrease, that is, excess returns are significantly less than zero. In order to enhance the credible ability of
the results, we make a robustness test to the returns of non-target stocks. As expected, CAR calculated based on
non-target stocks is not obviously less than zero.

4.4. Test for Margin Trading and Price Reaction to Information

The specific form of the model, whether fixed effect or random effect, can be determined by Housman Test. No
matter the research object groups are underlying and non-target stocks or stocks before and after event, the tests
prove that the random effect model is superior to the fixed effect model.

Take regression test on Panel 1, which is composed of a series of data about underlying and non-target stocks,
and then get the variable coefficients and p values. Whether the explained variable is D1 or D2, coefficient of
dummy variable is negative and significant at 1% level, which means the value of price lag indicator when event
is 1 is smaller than that of when event is 0. In other words, price of underlying stocks reaction to information is
faster than that of non-target stocks.

In the meantime, coefficient of exchange is negative when explained variable is D1 or D2, and significant at
10% level. That is, pricing efficiency of stocks trading in Shanghai is higher than those of trading in Shenzhen.
In addition, coefficient of turnover and In (value) is significant at 1% level, showing that the higher the turnover
and the greater the circulation value, the lower the price reaction to information.

Maybe prices of underlying stocks response to the information rapidly before them being allowed to margin
trading. In order to rule out such a possibility, we analyze data of stocks before and after event (Panel 2), check-
ing conclusions obtained from Panel 1 at the same time. Coefficient of event is negative and significant at 1%
level, as shown in the Table 3, which indicates that after stocks become margin targets, the reaction of stock
prices to information significantly speed up. The signs of coefficients like exchange, turnover and In (value) are
identical to the results from Panel 1, once again confirming the negative correlation between price reaction to

information and turnover or circulation value.
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Table 3. Regression results based on price lag indicators.

Underlying stocks vs non-target stocks Before event vs after event
Variables Panel 1 Panel 2
D1 D2 D1 D2
Intercept —0.837851 0.1945248 —0.1199753 0.1806921
0.034 0.001 0.166 0.004
Event —0.0195958 —0.012192 —0.0124266 —0.010976
<0.0001 <0.0001 <0.0001 <0.0001
Exchange —0.0626081 —0.0454082 —0.0725479 —0.0497728
0.0002 0.001 <0.0001 0.001
Turnover 0.1811965 0.1170467 0.1689897 0.0992068
<0.0001 <0.0001 <0.0001 <0.0001
Ln(value) 0.0695514 0.0490091 0.0886585 0.0590698
<0.0001 <0.0001 <0.0001 <0.0001
Ln(pe) 0.0346074 0.027257 0.0181375 0.0167098
0.006 0.002 0.151 0.073
R? 0.1575 0.1982 01754 0.1473
Observations 930 930 852 852
Groups 155 155 71 71

5. Conclusions

By using event study method and panel data results, this paper shows the influence of margin trading on pricing
efficiency. Firstly, we described how margin trading works on overvaluing. According to overvaluation hypo-
thesis, stocks without short selling tend to reflect optimistic sentiment of investors and thus the prices will be
overvalued. Compared the excess returns of underlying stocks and other stocks before and after margin trading,
we proved overvaluation hypothesis and the extent to overestimate would decrease with short selling. Secondly,
we introduced price lag indicators to illustrate the changing in information content of price. With regression re-
sults based on panel data, we found that short-selling constraints hinder the reaction speed of stock prices to in-
formation.

Results that this paper has achieved provide overvaluation hypothesis and rational expectation model with
proofs from emerging market. Margin trading not only perfects exchange mechanism, but also improves the
pricing efficiency of underlying stocks. Due to the conditions that the efficiency of our securities market is low
and prices fluctuate wildly, it is increasingly important to expand the size of underlying stocks, reduce transac-
tion costs and barriers to entry, and thus perform the price discovery function to an extreme.
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