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Abstract—Behavior biases affect investors’ financial decisions
in many ways such as herding behavior, which is the tendency for
individuals to mimic the actions of a larger group. The purpose
of the paper is to examine whether the herding causes volatility
using daily data in Shanghai composite index. The results
confirm that herding behavior makes a great influence on stock
price volatility and a stable stock market based on the GARCH
model in the periods of financial crisis of 2008 to 2010. The
evidence indicates the effect is associated with market conditions,
investors’ expectation, regulated market, and stock market co-
integration.
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l. INTRODUCTION

Herding behavior of investors can be defined as the
tendency of the investors to imitate the actions of other market
participants, thus ignoring their own information and beliefs.
(Filip et al., 2015) [7]. Herding is often used to describe the
correlation resulting from interactions between investors.
(Chiang and Zheng, 2010) [4].

At present, many studies investigated the existence of
herding effects or focus on the impacts of analysts and firms’
characteristics (Zhou and Lai, 2009; Tan et al., 2008) [15] [12].
In different situations, the level of herding behavior is different,
such as different market conditions (Yao et al., 2014) [13],
different industries (Camara, 2017) [2]. In addition, herding
behavior can be either rational or irrational (Guo and Wu, 2004)
[8]. Participants’ herd mentality affects the rate of fluctuations
in stock prices, thereby inducing irrational behavior. This
behavior has affected the stability of the entire China’s stock
market. Therefore, it is of great theoretical and practical
significance to explore the influence of herding behavior on
stock market volatility.

This paper explores the relationship between investors’
herding behavior and stock market volatility, focusing on
whether there is a herding behavior in China’s stock market,
and whether herding behavior will affect stock market
volatility. Apart from that, this paper analyzed the important
influence of stock investors’ herding behavior on financial
activities, and thus understands the rules of the stock market.
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The paper is organized as follows: Section 2 focuses on a
review of previous studies. Section 3 illustrates the method and
data. Empirical analysis is shown in Section 4, and Section 5
offers conclusions.

Il.  LITERATURE REVIEW

For the method of measuring herding behavior, previous
studies have made contributions. Christie and Huang (CH)
(1995) first proposed to use the rate of dispersion as an
indicator [5]. They used CSSD (Cross-Sectional Standard
Deviation) to test the herding behavior and found that investors
usually give up their inherent behaviors and fluctuate with the
market volatility. Chang, Chen and Khorana (CCK) (2000)
improved the CH model by using the cross-sectional absolute
deviation (CSAD) of market yield to measure the herding
behavior [3]. Hwang and Salmon (2001) proposed a model
based on the cross-sectional dispersion of asset sensitivity in a
given market condition [9]. The study showed that when the
market is in a relatively stable period, it has a more pronounced
herding behavior than the market is in a period of large
fluctuations.

Shah et al. (2017) sorted firms into small and large groups
based on median market capitalization, results indicate that
large firms show herding behavior in extreme market
movements [11]. Zheng et al. (2017) indicates that industry
herding is more pronounced in down markets and low trading
volume markets for most markets [14]. Herding behavior is
also more pronounced under conditions of declining markets
(Yao et al., 2014) [13]. In addition, Camara (2017) examined
herding behavior in capital structure of firms for four major US
industries: Manufacturing, construction, wholesale and services
[2]. The conclusion showed that in the bear market, the herding
behavior exists in the service industry. In the bull market, the
herding exists in the manufacturing industry. Hwang and
Salmon (2008) found that when the market was relatively
stable, the herding behavior was more serious than when the
market was in a crisis, and it was found that investors in the
crisis were more inclined to look for fundamental values rather
than blindly following the market [10].
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Il.  METHOD

This study uses statistical analysis of data, the software
including R, Eviews 8.0. We explore the impact of herding
behavior on stock market volatility.

A. Stationary test

This study used the Augmented Dickey Fuller (ADF)
method to verify the existence of unit roots in the time series.
The test is based on the AR (m) model, and the regression
model formula is:

AY, = ay+ 1+ BY o + 27 GAY,  + & @)

WhereY, represents the predicted variable; Y, :Y, =Y, -Y,
indicating the first-order difference; ¢ is the intercept term;
V. B, 6, represents the decision coefficient; t represents the

time trend term; &, indicated as a residual term and in line

with white noise. The M in the formula indicates the most
appropriate number of lag periods, which can make the residual
term approximate white noise. When Y, is not stationary{, that

is, it has a unit root, then A3 =0; and when Y, is stationarity,
that is, does not have a unit root, then g #0. Therefore, the
null hypothesis can be set as:

H,: 3 =0 (The sequence has a unit root, which is a
time series with no stationarity)

H,: 4, =0 (The sequence has no unit root, which is a
time series with stationarity)

If the result of the ADF test is that the null hypothesis is not
rejected, it means that the sequence has a unit root. In this case,
the sequence is differentiated, and then the differential
sequence is subjected to ADF test until the test sequence rejects
the null hypothesis.

B. ARCH test

The ARCH model takes into account the fact that the
conditional variability will change according to the change of
time, and the conditional variance will be affected by the
square of the residual term in the previous period. The ARCH
(9) model, is defined as follows:

Y, =X [+¢
Y|, - N(XB,07) )
ol=a,+ X, &,
&=Y,—Xp
|0, ~N(©0,67)>0,¢,>0,i=123..q 3

Where: Y, is the time series data of the ARCH process; 1,

is the collection of all available information when it reaches the
t—1period; X, s a linear combination of endogenous and

exogenous variables that can be obtained in @ ; o}
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represents the conditional variation of Y,, which is affected by
the period ( residual term; « , S : the unknown parameter
vector of the ARCH process; ( is the order of the ARCH
process.

In the literature of the ARCH model, the formula (2) is

often referred to as the average equation, and the formula (3) is
called the variation function.

Therefore, if X, in the average equation represents ARMA

in a single time series, the X, backward term in the equation is

M, the backward term of MA is N, and the heterogeneous
variation is ARCH (q). At this point, the average equation and
the ARCH variance equation can be combined to represent
ARMA (m, n)-ARCH (q). The formula is:

Yo =B+ 20 e + 2L g 4)
oy =a + Z?:laigil
C. GARCH test

Bollerslev (1986) extended the ARCH model to the
GARCH model M. The number of parameters of the GARCH
model is more compact than that of the ARCH model, making
the structure of the backward term more flexible. According to
the GARCH-M model developed by Engle et al. (1987) [f, the
formula used is:

Y, = X,8+07CSAD, +¢, )

And add dummy variables to measure the behavior of stock
returns and volatility during the financial crisis. The model for
this study is set to:

£|Q4~N(©O,57)
R= 2215, Rai +,LIO',2 +CSAD, +¢,
ol =a, + X, a8l + X0, Biol +CSAD, 6)
p=>0,q>0 (7

o, >0,0,20,i=12,...,q
,b’j >0,j=12,..,p

Y, is the time series data of the GARCH process; @ | is
the set of available information collected to t—1; 47 is the
conditional variation of Y,, which is subject to the period q

residual term and Influence of the period p conditional
variation; & , u. €.y, ¢, p are expressed as unknown

parameter vectors of the GARCH process; p and g are the
orders of the GARCH process; D, is the crisis dummy variable,

when D, =0, it indicates that the period t is a non-crisis event;
when D, =1, itindicates that the period t is a crisis event.
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IV. EMPIRICAL ANALYSIS

This study used the yields of Shanghai Composite Index of
these three events: the Subprime lending crisis from January
1st, 2008 to February 12th, 2008, the Lehman Brothers crisis
from September 19th, 2008 to November 20th, 2008, the
European sovereign debt crisis from June 9th, 2008 to April
16th, 2010 to analyze the data.
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A. Data analysis result

1) Basic statistic test
Through Eviews 8.0, the basic statistics of three financial
events are calculated. The results are shown in Table 1.

TABLE I. BASE QUANTITY TEST
Subprime lending Lehman Brothers European sovereign debt
crisis crisis crisis
Rm CSAD Rm CSAD Rm CSAD
Mean -0.005 0.020 0.002 0.029 -0.005 0.013
Median 0.002 0.009 -0.007 0.025 -0.004 0.011
Maximum 0.081 0.081 0.095 0.095 0.035 0.051
Minimum -0.072 0.001 -0.06 0.002 -0.051 0.000
Std.Dev. 0.030 0.024 0.037 0.022 0.018 0.013
Skewness -0.033 1.609 0.518 1.176 -0.423 1.358
Kurtosis 5.002 4.209 2.977 3.849 3.775 4.359
Jarque-Bera 4.179 12.314™ 1.788 10.416™ 2.084 14.596™"
N 25 25 40 40 38 38

2) Stationary test result
In this study, the ADF test method was used to check
whether the yield of Shanghai composite index during the three

financial events was stationary. The results are shown in Table
2. The results show that the data rejects the null hypothesis,
does not have a unit root, and has stationarity.

TABLE Il STATIONARY TEST
Subprime lending crisis Lehman Brothers crisis European sovereign debt crisis
-3.788™" -3.627" -3.633™"
-3.831 -3.670™" -3.646™"
-3.809™" -3.621™" -3.662™"

Note: *, ** and *** represent statistical significance at the 10%, 5% and 1% levels, respectively.

3) Test result of Ljung-Box Q-statistics

TABLE IlI.

The results calculated by Eviews8.0 are shown in Table 3.
The compensation sequence has a first-order autocorrelation.

Q-STATISTIC TEST

Subprime lending crisis

Lehman Brothers crisis

European sovereign debt crisis

Panel A: Ljung-Box Q-tests

LB Q(1) 0.191 0.049 0.339
LB Q(2) 0.292 0.208 4.360
LB Q(3) 0.353 0.595 5.859
LB Q(6) 5.286 4.233 12.936™
LB Q(9) 10.16 5.065 17.196™
LB Q(12) 12.571 7.238 20.066"
Panel B: Ljung-Box Q?-tests

LB Q¥(1) 0.055 0.079 0.046
LB Q%(2) 0.111 0.427 0.054
LB Q%(3) 0.124 0.52 0.222
LB Q¥(6) 2.453 3.165 1.318
LB Q¥(9) 5.885 6.029 3.252
LBQ?(12) 6.863 8.688 10.985

Note: LB Q() represnts Ljung-Box Q-tests for autocorrelation by

including various lags in the test statistic.

4) AIC test result

Configure the most suitable ARMA model with Eviews 8.0.
The results are shown in Table 4.
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TABLE IV. AIC TEST RESULTS
Subprime lending Lehman Brothers European sovereign debt

crisis Crisis crisis
GARCH (1.1) -5.042 -4.408 -5.956
GARCH (1.2) -5.064 -4.059 -6.297
GARCH (2.1) -5.202 -4.393 -6.363
GARCH (2.2) -4.980 -4.317 -5.939

5) LM test The LM test can determine whether the reward sequence
has a second-order autocorrelation. The results are as follows:
TABLE V. ARCH-LM TEST RESULTS

Part A: Subprime lending crisis
F-statistic 0.044
R? 0.047
Part B: Lehman Brothers crisis
F-statistic 0.069
R? 0.072
Part C: European sovereign debt crisis
F-statistic 0.051
R? 0.054

It can be observed from the above table that the ARCH-LM
test result of the Subprime lending crisis is not significant, and
there is no ARCH effect. The ARCH-LM test results of the
Lehman Brothers crisiss were not significant and there was no
ARCH effect. The results of the ARCH-LM test for the
European sovereign debt crisis were not significant and there
was no ARCH effect.

TABLE VI.

6) ARCH test result
Regression test equation of ARCH model:

CSAD, :ozo+,81|Rm|+ﬂ’2(Rm)2+é:t (8)

ARCH TEST RESULTS

Subprime lending crisis

Lehman Brothers crisis

European sovereign debt crisis

a 0.016 (1.483)
B -2.236 (-2.095)*"
B, 24.626 (1.825)™
R? 0.119

0.009 (0.675)
-1.222 (-1.511)
21.409 (0.675)

-0.003 (-0.726)
0.566 (0.929)
-27.020 (-2.168)

0.188 0.258

Note: *, ** and *** represent statistical significance at the 10%, 5% and 1% levels, respectively.
This study uses the regression test equation of the ARCH

model to check whether the Shanghai Composite Index has an

ARCH effect. The results are as shown in the above table.

In the Subprime leading crisis and the Lehman Brothers
crisis, the herding behavior in the stock market is not obvious,
mainly due to the company’s own reasons, there will be a
suspension of trading on certain trading days. If there are major
issues such as restructuring, it may be suspended for a longer
time. Therefore, after processing, the amount of valid data
during the event is finally obtained, and the verification result
is that the herding behavior is not obvious in the event.

In the European sovereign debt crisis, there was a herding
behavior in the stock market, and herding behavior was
significant.

7) GARCH results analysis

Based on the Shanghai composite index yields of the three
financial events, the GARCH model checks the stock market
returns during these three events to explore the extent to which

crisis affect the herding behavior and stock market volatility.
This study uses the GARCH (1,1) test, and the results are
shown in Table 7:

The regression test equation of the GARCH model:
Ry =00+ AR, |+ B,CSAD, +¢,

2 P2 t 2 *
Oy =Qn + 0y X:lgt-ﬁ'ﬂmz jzlat— i +/3702 CSADt

©)
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TABLE VILI.
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GARCH RESULTS ANALYSIS

Subprime lending

Lehman Brothers European sovereign debt

crisis crisis crisis
Mean Coefficient Coefficient Coefficient
a, 0.011 (2.712) 0.001 (0.469) -0.000 (-0.076)
B, 2.194 (2.802) 1.024 (1.430)" 0.344 (0.607)
B, -24.613 (-2.519) ™" -21.128 (-1.427) " -27.067 (-1.11)
Variance
o -0.000 (-0.320) -0.000 (-0.366) -0.000 (-0.806)
P -0.061 (-0.673) 0.052 (0.354) -0.054 (-1.116)
F 0.305 (0.583) 0.075 (0.248) 0.360 (1.038)
Fro 0.015 (1.921)™ 0.028 (1.529)" 0.009 (1.768)™"
ARCH-LM 0.043 (0.837) 0.069 (0.794) 0.051 (0.822)

Note: *, ** and *** represent statistical significance at the 10%, 5% and 1% levels, respectively.
In the remuneration part, all of the expected risk coefficient
o, are significantly positively correlated, indicating that stock

returns and volatility are significantly positively correlated, and
all of the dummy variable o, are significantly negatively

correlated, indicating stock market remuneration have
significant negative correlation with the Subprime leading
crisis, Lehman Brothers Crisis and European sovereign debt
crisis, respectively. In the volatility part, the dummy variable
S, have significant positive correlation, indicating that the

volatility of the stock market have significant correlation with
the remuneration of the Subprime lending crisis, Lehman

Brothers Crisis and European sovereign debt crisis respectively.

All of the ARCH-LM test results are non-dominant, indicating
that the data is stable and reliable.

V. CONCLUSION

This paper analyzes the financial crisis that occurred during
the periods of financial crisis of 2008 to 2010. We selects the
Shanghai composite index rate of return during this period, and
then establishes a model to measure the herding behavior in the
market and uses the GARCH model to identify the behavior of
the herding behavior and the stock market volatility. Finally,
we get the conclusions through the combination of theory and
model.

We use the regression test equation of the ARCH model to
check whether the Shanghai Composite Index has an ARCH
effect, and we can get the following conclusions: First, in the
single event period, if the test result is not obvious in the stock
market, the main reason is the processing of missing data.
Second, in the long run, in the case of a large amount of
effective data, it is possible to detect the existence of herding
behavior in China’s stock market. Then, we further use the
GARCH model to check the stock market return rate of the
three financial crises, and to explore the impact on the behavior
of the herding behavior and the stock market volatility during
the crisis, we find that stock returns are positively correlated
with market volatility, and stock market returns are
significantly negative with period events. In addition, in the
volatility part, the volatility of the stock market has a
significant correlation with the compensation of events.

In response to the herding behavior in Chinese market, we
have put forward several policy recommendations for the
various participants in the market: for the regulatory layer, they

should truly regulate the market without affecting the
development of the market itself; for listed companies, it is
necessary to standardize information disclosure behavior; for
investors, it is necessary to strengthen investment education,
fully recognize the risks of the market, rationalize investment,
and have the ability to judge independently.
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