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Abstract—In this paper, we test herd effect and the impact of
investor's sentiment on four main cities of China's real estate
market. We use CSAD model with sentiment indicators and
explore the correlation between emotional indicators and housing
index. We find that there is a significant herding effect in the real
estate market, including Beijing, Shanghai, Guangzhou, and
Shenzhen. The eight sentiment variables had varying degrees of
influence on all four cities. Overall, investor sentiment is relatively
stable affected by the macroeconomic regulation and control.
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l. INTRODUCTION

Herd behavior is a phenomenon in behavioral finance, which
refers to the tendency of individuals to combine personal
opinions, judgments, and behaviors with the views and
behaviors of groups. Many researchers have explored the impact
of market sentiment and herd behavior. However, in the study of
the real estate market, there is less concern about sentiment
variables and herd behavior. But before studying the relationship
between emotional variables and house price index, it is
necessary to regard herd behavior as a major premise and basic
condition.

Bikhchandani and Sharma (2001) pointed out that herd
behavior affects individual investment behavior, leading to
decisions to imitate or blindly follow others and abandon
preexisting information and decisions. Chang et al. (2000)
modified the CSSD regression model and the capital asset
pricing model CAPM and created the CSAD model as a way to
explore advanced economies such as the United States, Hong
Kong, and some developing economies such as South Korea and
Taiwan. Gu and Zhang (2014) find that interest rate is the
Granger cause of real estate prices. However, interest rate
regulation on real estate prices is not significant, so there is a
long-term stable positive equilibrium relationship between the
deposit rate and real estate prices.

In this paper, we refer to the basic idea of CSAD method of
Chang et al. (2000) to test the herd behavior in the real estate
market. We use the CSAD model to test the herd effect of the
real estate price index, and the conclusions are compared with
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the other eight sentiment variables to do the Pearson correlation
analysis to test the variables that have the greatest impact on the
real estate price index and analyze the reasons. The method
adopted by Ke (2012) research team is to calculate the monthly
house price return rate, and then use the CSAD model to test it.
The CSAD is measured to be significant, which proves that the
real estate market has a herd effect. However, we use the real
estate price index to test.

This paper mainly examines the impact of sentiment
variables on the house price index in the real estate market. We
test whether there is a herd effect in the real estate market, and
then use the herd effect as a sentiment variable to conduct a
relevant test on housing prices.

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

Herd behavior is an irrational behavior, usually triggered by
uncertainty. Bikhchandani and Sharma (2001) pointed out that
herd behavior affects individual investment behavior, leading to
decisions to imitate or blindly follow others and abandon
preexisting information and decisions. Nofsinger and Sias (1999)
define the behavior as the trend of investors flocking in the same
direction at a specific time. Christie and Huang (1995) used the
CSSD regression model to find evidence of herd behavior when
studying the herd behavior of the New York Stock Exchange or
the American Stock Exchange. Chang et al. (2000) modified the
CSSD regression model and the capital asset pricing model
CAPM and created the CSAD model as a way to explore
advanced economies such as the United States, Hong Kong, and
some developing economies such as South Korea and Taiwan.

Some studies have confirmed the impact of herd behavior
(Abraham and Hendershot, 1994; Baddeley, 2005; Banerjee,
1992), Baker and Yuan (2012), Case and Shiller (1988), Du and
Liu, 2007; Dong et al., 2014; Wang et al, 2013 and Tan et al.,
2008) found that herd behavior is a factor affecting A-share and
B-share transactions. Mohammad and Majid (2002) used the UK
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as a research object and believed that monetary policy
instruments such as interest rate instruments and credit scale
have a significant impact on real estate prices.

Gu and Zhang (2014) find that interest rate causes real estate
prices. However, interest rate regulation on real estate prices is
not significant, so there is a long-term stable positive
equilibrium relationship between the deposit rate and real estate
prices.

I1l.  METHOD

A. CSAD model

The empirical analysis of real estate herd behavior is more
difficult because the real estate market does not have the same
high-frequency transaction data as the financial securities
market, such as securities prices and trading volumes, and
financial securities markets. In addition, taking into account the
differences in the level of economic development, urban
development conditions, resource complexity and demographic
characteristics of various provinces and cities in China's real
estate market. Therefore, we use the basic idea of the CSAD
method of Chang et al to test the herd behavior of the real estate
market, and use the method of Ke (2012), and some materials to
assist the real estate herding effect test.

Ke (2012) proposed to measure the absolute deviation of the
cross-section of the real estate market in the real estate market
by calculating the real estate yields of major provinces and cities,
and to measure the consistency and concentration of real estate
investors by the absolute deviation of cross-section. For example,
when the real estate market in each province is treated equally
by investors, there may be a herding effect. Here, we use the real
estate price index as the raw dataset and calculate it to test the
herd effect of the real estate market.

Using the CSAD method of Chang et al. (2000), the
existence model of herd behavior in the real estate market:

13 —

E(CSAD,) =5 2 | E(R)-ER) (1)
i=1

Where Ri,tis the i-th province in the t-term real estate rate of

return (i.e., house price yield), R, indicating the overall yield

of the national real estate market in the t-th period, so the
corresponding beta coefficient should be:

R, represents the total rate of return of the national real
estate market in the t-th period, so the corresponding beta
coefficient of Rt should be:

— 1 &
Bt:N;B it

The capitalization rate is determined according to the CSAD
model, and the following relationships are established:

E(R,)=Rf +B [ E(R,,)—Rf |
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E(R)=Rf +B ,[E(R,,)—Rf | 3

Where Rm,t is the market combined rate of return and Rf
is the risk-free rate of return, further adjustments are available

|E(R,)-ER)HB ;B J[ER,)-Rf]

Therefore, CSAD can be expressed in the following
relationship:

E(CsAD) =~ Y18, B I[ER,)-RT] 6

For the above expression, find the first and second
derivatives of E(R ), as follow:

PE(CSAD,) 1 { —
—:_z - 0

aE(Rmt) N i:llﬂl’t ﬂt |>

2
OE(CSAD) _ ©
aE(Rm’t)2

Chang et al. (2000) pointed out that in the case of the
establishment of the traditional CAPM, E (CSAD,) will be a
linear function of the market portfolio expected return rate
E(Rm,t). Therefore, when E(Rm.t) rises, E(CSAD,) will rise

linearly. However, if there is a herding effect, when the price of
assets in the market rises sharply, this will lead to a linear

incremental relationship between E( CSAD,) and E(R,)

because individuals imitate each other's buying and selling
behavior. Once again, there is a linear relationship between the
two. This can be used to test the behavior of the herd behavior
in the real estate market, as shown in Equation:

CSAD, =7, +7 | Ry [ +7,R2, + & ©)

When it is significantly negative, it indicates the existence
of herd behavior; on the contrary, when it is not significantly
negative, it indicates that the herd behavior is not significant.

B. Variables selection

In this paper, the correlation formula is analyzed by pearson
correlation. The house price index is used as the variable and the
eight emotional variables are used as the arguments to
investigate the correlation between the two. Among them, 8
emotional variables have certain literature support. We set 8
arguments, including: interest rate (Ir), national housing
prosperity index (Ci), consumer price index (CPI), per capita
GDP, credit line (NCL), consumer satisfaction index (CCI),
money supply (MS), CSAD..

Gu and Zhang (2014) used X1 to test real estate prices. Yi
(2009) used the National Housing Climate Index Ci to test real
estate prices. Guo (2007) used the consumer price index CPI to
test real estate prices. Wang (2015) used real GDP per capita to
test real estate prices. Wang (2017) used the credit line NCL to
test real estate prices. Guo (2007) used the Consumer
Satisfaction Index CCI to test real estate prices. Lu (2018) used
the money supply MS to test real estate prices. Ke (2012) used
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real estate price yield and other indicators to test the herd effect
of the real estate market. This paper quotes its data and indicators
as an index of emotional variables.

In the following table, we use the RSI for the average house
price index; the monthly average interest rate is expressed by Ir;
the consumer satisfaction index is expressed by CClI; the money
supply is expressed by MS; the new credit loan amount is
expressed by NCL; It is expressed by Ci; the consumer price
index is expressed by CPI; the average index return rate (Y) is
represented by Rm.

C. The regression

In this paper, CSAD, and 7 sentiment variables are

subjected to regression analysis to study the degree of fitting of
the model. This regression analysis is to study the relationship
between the mean value of real estate price index and the number
of variables due to variables, mainly through the establishment

of Rhousing't and its influence. The regression model is:

Riousing « = C+CSAD, + Ir, + CCI, +MS, + NCL, ®)

+Ci, +CPI, +RIX, + ¢,

housing,t

IVV. DATASET AND EMPIRICAL RESULTS

It can be seen from Table 1 and Table 2 that the monthly
average interest rate, consumer satisfaction, money supply, and
household consumption index are negatively correlated with the
real estate price index. These four sentiment variables are
macroeconomic indicators. In Table 3, the herd effect measured

in this paper is significant at 1% level (see y,). This paper

speculates that due to the large scale of national macro-control,
the herd effect cannot be measured in the real estate price index.
This is also one of the shortcomings of this article. Combining
Tables 1 and 2, we know that the impact of macroeconomic
regulation on real estate prices is the biggest. At the same time,
China’s capital market and real estate market are fundamentally
not in the free market, so compared with the European and
American markets, out of the herd effect is more difficult.

TABLE | HERDING RESULTS
Variable Coefficient ~ Std. Error t-Statistic Prob.
C 0.297 0.025 11.463 0
N -0.123 0.266 -0.463 0.6438
V2 1.478 0.473 3.125 0.0024
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TABLE I RESULTS OF SENTIMENTS FOR HOUSING INDEX

c Ir CClI MS NCL
Coefficient 138.05*** |-0.462*** |-0.096*** |0.000 0
t-value (-7.44) (-2.90) (-2.92) (-0.37) (-0.50)
(cont.)

GDP Ci CPI Rm
Coefficient 0 0.182 -0.422 172
t-value (-1.14) (-1.76) (-1.69) (-3.62)

Notes: ***<0.01

V. CONCLUSION

In this paper, we examine the relationship between the herd
effect and the sentiment variables of real estate market and real
estate prices. After observing the relationship between the
CSAD model and the house price index, by referring to the
empirical results obtained by Chang et al. (2000) and Ke (2012),
the sheep measured in this paper under the premise of using the
CSAD model test. The group effect is not significant. It is
speculated that the Chinese market is a non-free market, and the
country's macro-control is more powerful. Therefore, it is more
difficult to use the real estate price index to measure the real
estate herding effect. Even if the measured herd effect is not
significant, we use it as one of the sentiment variables to test its
relevance to the real estate price index. In the correlation
analysis, another 7 sentiment variables were added. Among the
other seven emotional variables, monthly mean interest rate,
consumer satisfaction index, money supply and household
consumption index were significantly negatively correlated. In
summary, through these emotional variables, we can see that
China's real estate prices are still the most affected by the state's
macroeconomic regulation and control. We hope that while
housing prices are rising, the country's macro-control policies
can increase regulation and control, and reduce real estate price
bubbles. Avoid excessive real estate price bubbles and create a
new economic crisis.
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