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Using a modified outlier identification procedure by Chen and Liu (1993),
thisarticlestudiesthelarge shocksof the Greater Chinastock markets. Wefind
that while large shocks are typical in all the markets and more outliers appear in
the Chinese stock markets than in the other markets. We also find that most of
theoutliersidentified in the Hong Kong market cluster in the periods of the 1997
Asian financial crisis and after the government’ s market intervention in August
1998. With the exception of Hong Kong, most outliers seem to be driven by
local events (JEL C52, G14, G15).
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|. Introduction

The emergence of the Greater China economic bloc triggered by the
economicreformin Chinasincetheearly eightieshasbeen asubject of
increasing interest in recent years (see, for example, Ash and Kueh,
1993; Jones et a. 1993; Naughten, 1997; Sung, 1992, among others).
The three Greater China economies, namely, the ethnicaly
homogeneous China, Hong Kong and Taiwan, complement oneanother,
with Chinaproviding land and labor for manufacturing at low costs, and
Taiwan and Hong Kong providing capital and technical expertise.
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An important component of economic reforms in China is her
financial liberalization. Sincetheearly 1990s, Chinahasinitiated aseries
of policiesfor financial liberalization. To enhancethe capacity toraise
capital, the State Council Securities Commission of Chinaallowed her
two stock exchanges, Shanghai Stock Exchange (SHSE) and Shenzhen
Stock Exchange (SZSE), to issue B-shares for foreign investors, in
addition to the A-shares which only domestic investors are allowed to
buy. In addition, selected companies in China are alowed to list,
referred to as the H shares, in the Stock Exchange of Hong Kong
(SEHK). There are also Hong Kong registered companies that have
powerful linkswith state-owned companiesin Mainland China. These
companies, referred to as Red Chips, are the arms of their mainland
parentstoraisecapital. Hong Kong, being the most devel oped and least
regulated capital market in the Greater China region, has become an
important channel for China’'s enterprises to raise capital.

Empirical studies indicate that emerging stock markets tend to
become larger, more liquid, more volatile, and more integrated after
financial market liberalization (Levineand Zervos, 1998; Ragunathan,
1999). There are increasing numbers of studies to investigate the
performance of the Greater Chinastock marketsin recent years (Song
etal., 1998; Su, 1999; Suand Fleisher, 1999; Xuand Wang, 1999; Chou,
etal., 1999; and Leeet a., 1999). These studies focus on the returns
and volatility of the emerging markets, investors behaviour, and the
linkages to the mature markets such asthe United States’. Moreover,
some evidence indicates that the stock markets in the Greater China
economies are integrated, with Hong Kong as the leading market in
stock returns (Chan et a., 1999).

Thispaper addressesthe Greater Chinastock market integration by
analyzing the large shocks of the stock markets. This is important
because large shocks are likely to be typical in macroeconomic time
series (Blake and Fomby, 1994). Since investors looking for cross-
border investment opportunitiesconsider therisk diversification aswell
as the rate of return, it is important to understand reaction of these
economiestoimportant eventssuch asthepolitical turmoil andfinancial
crisis. Theremaining part of thispaper isorganized asfollows. Section
Il gives a description of the time series outlier models. Section 111
contains the data description and empirical results. The last section
concludes.
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1. Methodology

Shocks in a time series can be quantified by outlier models. In this
sectionwereview thetimeseriesoutlier detection approach dueto Chen
and Liu (1993). We shall restrict the discussion to points necessary for
describing theapplicationsinthispaper. Further detailscan befoundin
Tsay (1988), Chen and Liu (1993) and Balke and Fomby (1994).

Supposethat an outlier-freetimeseries X, hasthe stationary ARMA
(p,q) representation:

o(L)X = 6(L)e, @)
where L isthe lag operator such that L® X, = X,
p(L)=1-gL - - gL°,
o(L)=1-6L - -6,L%,

and g isi.i.d. N(O, ¢2).

Timeseriesare often susceptibleto external shockssuch asfamine,
war, changesin government policiesand so on. The consequences of
theseinterruptive shockscreate aberrant observations, which areusually
referred to as outliers. Most outliers are not simply spurious
observations (e.g., recording or typing errors). They may contain
important information about the external shocksaffectingtheseries. In
general, outliers in time series can be viewed as the result of
nonrepetitiveinterventions. Thus, acontaminated timeseriesY, consists
of an outlier-free time series X, plus an exogenous intervention effect

A (tw),ie,
Y, =X, +4(T,w),

where T is the location of the outlier and @ is the magnitude of the
outlier.

Four commonly used typesof outliers(see Tsay, 1988) areemployed
to quantify the possible impact of a shock. They are additive outlier
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(AO), innovational outlier (10), level shift (LS), and temporary change
(TC). Anadditiveoutlier affectsonly thelevel of thegiven observation
whileaninnovational outlier affectsall observations beyond the given
timethrough thememory of theunderlying outlier-freeprocess. A level
shift is an event that affects a time series at a particular time point
whose effect becomes permanent. A temporary change is an event
having an initial impact and whose effect decreases exponentially
accordingto afixed dampening parameter, say, ¢. Inpracticethevalue
of ¢ often lies between .6 and .8 (Liu and Hudak, 1994, p.76). We
employ d =.7 inthisarticle asrecommended by Chen and Liu (1993).

Chen and Liu (1993) suggested amethod for modelling time series
with outliers. Their approach consists of a three-stage iterative
procedure based on detection, estimation and adjustment. Theoutlier-
freetimeseries X, in equation 1 can be written asalinear combination
of the current and past innovations, i.e.,

X, =¢(L)e, @
where

w(L)=6(L)/o(L)=1-yL - wl®..., ©)

The fitted residuals & = (Yt —\?t) which may be contaminated with

outliers, can be expressed by adummy variabl e time seriesregression:
&=wD(i,t)+g, (4)

fori =A0, 10, LCand TC, where D(i, t)=0foraliandt< T, D(i, t) =
lfordliandt=T, and

D(AO,t)=-¢, ;.

D(10,t)=0,

D(LS,t):l—t_ZTl/lj :
&
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=T~

D(TC,t)=0"" - Zld”‘jwj ~ Y s
=

for t >T.

The maximum value of the standardized t-statistic for the slope
(outlier effects) of the above regression in equation 4 can be used for
detecting outliers, i.e.:

T=max  max _{r(i,T}
1<T<n  i0{AO,I0,LSTC

where
r(m)= D)
Jar Bo(i,t)g
with
oo SLE0G)
S L EPaE
and

6.2

SLEGTE

Var #o(i,t)g=

For a given location, these standardized statistics follow a normal
distribution approximately. An outlier isdetected if T isgreater than a
critical value C. We employ C = 3.5 (as recommended by Liu and
Hudak, 1994) inthispaper. Withthetypeandthelocationof anoutlier,
wecanjointly re-estimatethemodel parametersand theoultlier effects.
After the estimation, one can adjust the outlier effects on the
observations. Thedetection-estimation-adjustment cycleisrepeated for
theadjusted seriesuntil nonew outliersarefound. Finally, themodel is
re-estimated for the ARMA parameters and all outlier effects
simultaneously.
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[11. Dataand Empirical Results

Thefollowing daily market indices are used to represent the market
activities of the various regions in Greater China. The Hang Seng
Index is chosen as a proxy of the stock market activities in Hong
Kong. Theindex iscomposed of 33 constituent stocks selected from
all sectors. It ismarket-value weighted and represents about 70% of
total market capitalization. The Shanghai B-shareindex and Shenzhen
B- shareindex, market-valueweighted of all thelisted B sharesinthe
respective markets, are analyzed in this paper. The B-shares, being
restrictedtoforeigninvestorswho aremostly ingtitutiond investors, are
less speculative than the A-shares and are more closely related to
economicfundamentals(Brooks, 1995). The Taiwan Stock Exchange
capitalization weighted stock index isthemost widely quoted index of
all the Taiwan Stock Exchange indices. Thisindex coversall listed
stocksexcluding preferred stocks, full-delivery stocksand newly listed
stocks which have been listed for less than one month. Our study
coversthe period from 5 October 1992 to 31 May 1999, giving atotal
of 1,736 daily time series observations. All indices are in local
currencies. The data were obtained from Datastream.

Table 1 provides several descriptive statistics for market return
timeseries, including mean, standard derivation, skewnessand excess
kurtosis. Thecoefficientsof skewnessareall significantly greater than
zero except for the Taiwan market. Tests of significance of excess
kurtosis in these markets indicate that Hong Kong and Mainland
markets all have heavy “tail” return distributions.

The correlation matrix for market returnsis:

Hong Kong  Shanghai Shenzhen  Taiwan

Honk Kong 1

Shanghai 2297 1

Shenzhen .158 5415 1

Taiwan .1867 .0908 .0546 1
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TABLE 1. Descriptive Statistics

Market Mean  Std. Dev. Skewness Kurtosis Minimum Maximum
Hong Kong .0004 .0189 1379 6.98 -1473 1725
Shanghai —.0003 .0209 .4956 2.72 —-.1308 1218
Shenzhen —.0004 .0210 2161 9.17 -.1670 .1380
Taiwan .0004 .0155 .0840 0.02 -.0778 .0852

All correlation coefficientsare positive. With 1,735 observations, the
values over .048 would be significant at a2.5% level, so four out of
these six coefficients are highly significant, and the other two
(correlationsbetween Taiwan and thetwo Mainland markets) are not
vastly significant.

We apply the procedure suggested by Chen and Liu (1993) to
identify the large shocks in the four stock markets. The events
associated with outliersare gathered from newspapers and magazines
published in Hong Kong. Theresultsarereported in the appendix. It
is interesting to compare the nature of the events generating the
outliersinthedifferent markets. Most of theoutliersintheHong Kong
market are generated by external events such as price movement in
the major stock markets, particularly in the US stock market. This
resultis not surprising because the stock market in Hong Kongisthe
most developed and open among the Greater China economies.

Theeventsrelated to the outliersin the Chinese marketsare more
difficult to identify. For a number of dates, there are no plausible
eventsto explaintheoutliers. Theevent entriesof thesedatesareleft
empty in the table of the appendix. Apparently many of the outliers
arerelatedto‘local factors' suchasgovernment policy announcement
or execution. Similar observation is marked in the Taiwan market.
Most of the outliers there seem to be generated by the government
announcement of new policies. Theonly event that generated outliers
in all the markets was the US market plunge on October 29, 1997.

It should be noted that an AO affects only the observation on that
day. On the other hand, both 10 and TC shocks create a wave of
impact which may last for acouple of days. AnLC outlier changesthe
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TABLE 2. Distribution of the Types of the Detected Shocks

Typesof  Hong Kong Shanghai Shenzhen Talwan
Outliers  Number % Number % Number % Number %
AO 5 24 16 59 32 54 10 77
10 12 57 6 22 14 24 0 0
TC 4 19 4 15 12 20 3 23
LC 0 0 1 4 1 2 0 0
Total 21 100 27 100 59 100 13 100

level of the series permanently. We perform aclassification study of
the types of the event shocksin the appendix. The distribution of the
four types of outliers detected in each market isgivenintable 2. Itis
found that most IO’ sand TC’ sare generated by external events, such
as extraordinary price or interest rate movementsin the US market.
TheHong Kong market ismore sensitivetothesetypesof shocks. The
outliers detected in the Chinese markets and the Taiwan market are
mostly AO’s. Theseshocksareusually related tolocal events. Findly,
LCisrarely found in these markets. The LC shock detected in May
1999 in the Shanghai market is due to the announcement of new
regulations. Thechangein regulationscreatesapermanent shift of the
level of the seriesin the Shanghai market.

Thetiming and size of the outliers are plotted asthetimelinesin
figure 1. The time lines clearly show distinctly different patterns
across the economies. First, the Chinese stock markets contain
significantly more outliers. This contrasts sharply with the Taiwan
market, where only sporadic outliers areidentified. The Hong Kong
market hasapparently moreoutliersidentified than Taiwan, despitethe
fact that the former possesses amore mature stock market. 1t may be
duetothefact that the Taiwan government hasclosely monitored and
intervened in the market activities. Moreover, a closer inspection
revealsthat thereare clusters of outliersinthe Hong Kong market in
the periods from October 1997 through March 1998 as well as June
1998through January 1999. Thisisanindicationthat Hong Konghas
been harder hit by the episode of the 1997 Asian financial crisis,
whereas Taiwanwasbasically immunised. Finally, itisfound that the
number of positive shocks and the number of negative shockswithin
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TABLE 3. Sample Variancesfor Returnsin Different Markets
Hong Kong  Shanghai Shenzhen  Taiwan

Before Outlier Adjustments 3.5721 %>  4.3823%° 4.4108%° 2.3872 %
After Outlier Adjustments 2.5209 %? 3.0560 %? 1.7012 %> 2.0454 %>
Percentage of Volatility 29.0% 30.0% 61.0% 14.0%
Reduction due to Ouitliers

each market are roughly the same.

To show the degree of significance of outliers, we compute the
samplevarianceof thefour marketswiththeoutlierssuppressed. The
results are reported in table 3. The outliers are most significant in
Shenzhen, accounting for 61% of the sample variance, whereas
outliers in Taiwan market contribute to only 14% of the market
volatility. These resultsindicate that the Chinese markets are more
susceptible to large shocks.

V1. Conclusion

Using a modified outlier identification procedure by Chen and Liu
(1993), we analyse the large shocks in the stock markets of Hong
Kong, Shanghai, Shenzhenand Taiwan. Wefindthat |argeshocksare
foundinall themarketsthat weinvestigate. Several patternsemerge.
First, withtheexception of Hong Kong, theoutliersseemto bedriven
by local events. Inparticular, theoutlier pattern of the Taiwan market
isdistinctively different. Second, more outliers are detected in the
Chinese stock markets than in the other markets. The fact that the
Chinese markets are more susceptible to large shocks could have
strong implicationin therisk diversification of investment portfolio.
Lastly, most of theoutliersidentifiedinthe Hong Kong market appear
in the periods of the 1997 Asian financial crisis and after the
Government’ smarket interventionin August 1998. Itisinterestingto
observethat the government market interventionin August 1998 seems
to make the market more susceptible to large shocks.
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