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Abstract. We argue that in 2007, the Chinese A-share market held a significant change in its entire
progressing process. The China Petroleum listing may be a noteworthy event causing the trend
change. The paper aims to test whether or not a structural break occurred in the stochastic trend of
stock index data. We employed the Shanghai Composite Index and the Shenzhen Component Index
series. Data spans the period from 1992M01-2014M12. Tests used the Perron mixed Model C.
Integrated and break-date tests are data-dependent and treat the break point varibale to be
endogenous. Tests suggest that a noteworthy trend shift in the Chinese A-stock market indeed took
place in early 2007. Thus, a significant macroeconomic event that could change the market path
may be perceived based on the stock index change. Further tests for two Sichuan and Chongqing
real estate firm stock prices did not support a significant fiscal and tax rumor shock. Additionally,
our finding indicates that the market responds quickly and markedly to a shock and thus to some
extent the A-Share market follows the efficient market hypothesis (EMH). So, investors hardly
benefit from transactions in the Chinese A-stock market simply by historical data.

Introduction

Stock investors in China concern changes mostly in the Shanghai Composite Index on the
Shanghai Stock Exchange and the Shenzhen Component Index on the Shenzhen Stock Exchange.
Evidence of real estate portfolio diversification benefits on the stock exchange in China is suggested
[1]. The figure for the Shanghai Composite Index on 16 July 2007 reached the summit 6124 as
compared with those throughout the entire A-share index history. We plotted the stock price index
(Fig. 1). By simply looking at the index curves, we postulate that both the Shanghai Composite
Index and Shenzhen Component Index Component Index appear to contain a significant structural
change occurred around October 2007. Therefore, this paper aims to test for the structural break in
the Chinese A-share market. Using the daily data from 1992 to 2004, the previous study suggests a
break date in December 1999 for the Shanghai share market price index and in May 1999 for the
Shenzhen share market price index, respectively [2]. However, we used the monthly data from 1992
to 2014.

Theoretically, a change in the stochastic trend of the data is defined as a structural break [3].
Perron (1989) argues that significant historical events (e.g., the 1929 Great Crash) can lead to a shift
in the trend function of the data. Though we seldom precisely know what events (shocks) cause the
change a priori, the break-date tests can detect a shift in a time series and accordingly those events
or shocks may be inferred.

Also, if an event causes an instant variation in the stock price, the market may follow the
efficient market hypothesis (EMH) [4-8]. However, a huge literature indicates the inefficiency of
stock price indices or markets [9, 10], implying that investors can benefit from stock investments.
The S&P 500 long-run price structure [11], the FTSE 30 share index on the London Stock

© 2016. The authors - Published by Atlantis Press 1743



Exchange [12], stock prices in Athens [13], and the monthly prices in the Asia-Pacific equity
markets [14] are inconsistent with the random walk hypothesis. However, the Hang Seng Index on
the Hong Kong Stock Exchange follows a random walk, implying that the index maintains the
weak-form efficiency [15]. Also, the Australian and New Zealand share markets are weak-form
efficient [16], or semi-strong efficient [17]. The UK FTSE100 futures (stock index futures) is
informationally weak-form efficient [18].

In Section IV, following the data-dependent rule and considering the shift to be endogenous,
break-date tests suggest a change occurred in early 2007 in the stock price series, implying that the
Chinese A-stock market is efficient with respect to a significant event. So, theoretically, based on
the stock price variation, macroeconomists may perceive the significant historical event that could
change the stock growth path. In practice, security investors can know when the trend diverted from
the former route, which is essential to long-term investments in shares.

Methodology

A break date is assumed to be known a priori [3] and so the break variable is treated as
exogenous. However, empirical tests based on a given break date are often unrealistic and so
receive severe criticism [19-21]. Hence, in this paper, the break date is assumed to be unknown
priori, 1.e., we consider the shift variable to be endogenous [22-24]. The mixed and innovational
outlier (I0) Model C simultaneously allows for a change in the level (intercept) as well as a change
in the slope of the trend function [3, 23, 25]. By looking at the curves in Fig. 1, we learn that around
October 2007, a change may take place in the level as well as on the slope. Hence, tests adopted the
mixed 10 Model C. Sen (2003) suggests that the mixed model is more appropriate given an
unknown break date [26]. The null hypothesis is that the series has a unit root. The alternative is
trend-stationary. The mixed 10 Model C takes the form of:

k

y, = u+6DU, + pt+yDT, +dD(TB), + ay,_, + Y Ay, +¢,. (1)
i=1

Where D(7B) represents a change in the level. DU represents a change in the slope. DT = tDU, ¢

is the trend. Under the null hypothesis, x«# 0 (in general), =0, # =0 (except in Model C), y =0,

d= 0, and a =1. Under the alternative hypothesis of trend-stationary, u= 0, f= 0, = 0,
y# 0 (in general), d = 0, and o < 1. The null is tested using the #-statistic for « = 1. The break
date Tb is endogenously selected by minimizing the #-statistic for o = 1 ; the minimal is termed ¢ . It

is worth noting that removing the dummy variable D(7B) from Eq. 1, we obtain the Model B (the
changing growth model):

k
Y, =pu+60DU, + Pt +yDT, +ay,_, + D Ay, +¢,. (2)
i=1
To increase the unit root test robustness, we also conducted both the augmented Dickey—Fuller
(ADF) test [27-29] and the Phillips—Perron (PP) test [30-32]. It has been suggested that most
macroeconomic series are integrated of order one (/(1)) [33].

Data

Data contained four monthly time series. We collected the series from the Orient Securities. The
Orient Securities Co., Ltd. provides this trading system online. The online trading system software
can be downloaded from <http://www.dfzq.com.cn/dfzq/i/orientsec-software.jsp>. The Shanghai
Composite Index (SHANGHAI COMPOSITE INDEX) and the Shenzhen Component Index
(SHENZHEN COMPONENT INDEX) cover the period of January 1992-December 2014. The
property firm stock prices for Chongqing Yu Kai Fa (CHONGQING YU KAI FA) cover the period
of January 1994-November 2014. The property-related firm stock prices for Sichuan Road and
Bridge (SICHUAN ROAD) cover the period of January 2004-December 2014. Income from real
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estate in 2015 accounted for 80% of Chongqing Yu Kai Fa’s total. Revenue from public
infrastructure construction in 2015 accounted for 86% of Sichuan Road and Bridge’s total. So, these
two firms are closely related to the real estate sector. The stock prices or indices were the closing
figures on the last trading day of each month. We plotted the log of the stock indices and the share
prices for two firms (Fig. 1).

—— CHONGAQING YU KAI FA

fffff SHANGHAI COMPOSITE INDEX
——— SHENZHEN COMPONENT INDEX
—=-— SICHUAN ROAD

Figure 1. The log of stock price changes in the A-share markets in China

Econometrical results

The ¢, -statistics for SHANGHAI COMPOSITE INDEX and SHENZHEN COMPONENT INDEX
were 27.99 and 42.66, respectively (Table 1), implying a break. The ¢, -statistics for CHONGQING

YU KAI FA and SICHUAN ROAD were 31.59 and 7.93, respectively, also suggesting a break.
Moreover, o<1, g =0 for all the four variables. Hence, the variables SHANGHAI COMPOSITE
INDEX, SHENZHEN COMPONENT INDEX, CHONGQING YU KAI FA, and SICHUAN ROAD all
included a break date in their respective stock index or price trend function. The break date (7b) for
SHANGHAI COMPOSITE INDEX, SHENZHEN COMPONENT INDEX, CHONGQING YU KAI
FA, and SICHUAN ROAD were January 2007, February 2007, October 2001, and November 2008,
respectively.

Table 1. Structural break tests (The Perron mixed model C)

The log of variable o(t) B (t-statistic)  k T
SHANGHAI COMPOSITE INDEX 0.86(27.99) 0.00(2.80) 2 Jan 2007
SHENZHEN COMPONENT INDEX 0.90(42.66) 0.00(3.32) 9 Feb 2007
CHONQING YU KAI FA 0.90(31.59) 0.00(1.92) 3 Oct 2001
SICHUAN ROAD 0.66(7.93) 0.01(2.39) 12 | Nov 2008

Notes: The trimming fraction was suggested to be 0.15 [34]. Truncation lag orders & (between 2 and 12) were
selected using the data-dependent method [23, 35, 36]. ¢-statistic for the kth term was greater than or equaled to
1.9 in absolute value. Tt was the break date detected. The critical values for 7= 100 were —6.21, —5.55, and —5.25
at the 1%, 5%, and 10% levels, respectively [23].

Both the ADF and PP tests rejected the null hypothesis of a unit root for the variables
SHANGHAI COMPOSITE INDEX, CHONGQING YU KAI FA, and SICHUAN ROAD (Table 2).
Both the tests accepted the null hypothesis of a unit root for SHENZHEN COMPONENT INDEX.
Thus, two unit-root tests consistently indicate that SHANGHAI COMPOSITE INDEX,
CHONGQING YU KAI FA, and SICHUAN ROAD are a stationary process, i.e. /(0). Only
SHENZHEN COMPONENT INDEX is integrated of order one, i.e. /(1). The unit root results
supplied additional evidence for the presence of a break date for SHANGHAI COMPOSITE INDEX,
CHONGQING YU KAI FA, and SICHUAN ROAD. However, the unit root result did not supply new
evidence for the break date for SHENZHEN COMPONENT INDEX.
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Table 2. Unit root tests

The log of variable Lags Level Lags First difference
ADF

SHANGHAI COMPOSITE INDEX 0 -3.84(-3.43*%) - -

SHENZHEN COMPONENT INDEX 0 -2.31(-3.43*%) 8 -3.96(-3.43*%*)
CHONQING YU KAI FA 0 -4.46(-3.99**%*) - -

SICHUAN ROAD 0 -4.55(-4.03***) - -

PP

SHANGHAI COMPOSITE INDEX 6 -3.91(-3.43*%) - -

SHENZHEN COMPONENT INDEX 7 -2.93(-3.43*%*) 4 -14.11(-3.99**%*)
CHONQING YU KAI FA 5 -4.59(-3.99%**%*) - -

SICHUAN ROAD 6 -5.11(-4.03**%*) - -

Notes: Test equations included both the intercept and the trend according to [37]. Parentheses contain the critical
values [27]. MacKinnon (1996) provides p-values [38]. *** denotes the 1% level and** the 5% level. We used the
modified AIC [39, 40] and Newey—West method [41] to select the lag length for ADF and PP, respectively.

Concluding remarks

The Perron tests indicate that over 1992-2014, a structural change in the Shanghai Composite
Index occurred in January 2007, and in the Shenzhen Component Index in February 2007. Also, the
Sichuan Road and Bridge firm stock prices and the Chongqing Yu Kai Fa property firm stock prices
contain a break in November 2008 and October 2001, respectively. Thus, we conjecture that the
November 2007 China Petroleum listing may cause the change. During the listing of China
Petroleum between October and November 2007, A-share markets slumped twice: the Shanghai
Composite Index plunged 4.80% on October 25 and 4.85% on November 8, respectively. However,
the breaks detected occurred in early 2007, about ten months sooner than the listing time. One
reason may be that information on the listing event is entirely forecastable to institutional and
individual investors, which has led to early trading based on the listing information. Hence, we
cannot exclude the shock of the China Petroleum listing to the trend function.

Moreover, in February 2007, it is rumored that the Central Bank will tighten the market liquidity,
and the Ministry of Finance National Tax Administration will levy the capital gains tax. With these
rumors, the Shanghai Composite Index plunged 8.84% on 27 February 2007. We surmise that the
February 2007 fiscal and tax policy adjustment rumors may also cause the shift. However, our tests
for the prices of two real estate firm stocks from Sichuan and Chongqing did not supply any
evidence for this.
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