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Abstract

The aims of this study were to 1) study the overviews of four Asian stock markets 2) study
of efficient market hypothesis in four Asian stock markets 3) compare market efficiency in four Asian
stock markets that including of The Stock and Exchange of Thailand (SET) , Indonesia Stock and
Exchange ( JKSE) , Japan stock index (NIKKETI) ,and Hong Kong stock index (HSKI) which targeting
on testing of the weak form of efficient market hypothesis in four Asian stock markets

The study had separated into two parts. Those were the descriptive study which were about
studying of the generality in four Asian stock markets and quantitative study that employed time series
data from 4" December 2002 to 3rd December 2012 by using variance ratio of LOMAC (1988) ,
variance ratio of Chow-Denning (1993) ,Volatility GARCH(1,1) , Random walk Hypothesis testing and
tested of data stationary by employing Unit root test that followed the Augmented Dickey Fuller
(Dickey-Fuller 1979) in order to test stock pricing moved randomly or not? Which could be shown four
Asian stock markets were efficient or not?

Empirically, this research found that 1) the movements of four Asian stock markets were
consistent with an economic situation in each country including The Stock and Exchange of Thailand
and Indonesia Stock and Exchange which were considered as the small stock market capitalization.
These markets could recovered from Hamburger crisis and Eurozone crisis impact more rapided than
big stock market capitalization likes Japan Stock and Exchange and Hong Kong Stock and Exchange 2)
all of four Asian stock markets time series data were stationary at first difference or I(1), for the
Variance Ratio of LOMAC (1988) test found that the price of all four Asian stock markets were not
martingale and those were the same results in tested of Chow-Denning(1993), GARCH(1,1) and
Random Walk Hypothesis test 3) the returns of all of four Asian stock markets were not randomly
moving and their recently price indexes could predict by the previous price which means inefficient
market

Keywords: Asian stock market , Market efficiency , Random walk market , Emerging market
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World Stock Market Capitalization

1985 2010

M United States [ Emerging Markets [ Foreign (Excluding Emerging Markets)

11 Standard & Poor’s Emerging Stock Market Factbook 1985 and Standard & Poor’s Global
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2. msnaaavlszanimnaaiaaeIsnaaaunnunlsisiu (Variance Ratio)
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NIKKEI 4.03E-06* 0.109797* 0.873446*
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JKSE = Oyksg + BJKSE =0.970947
HSKI = Olpski + Brskr = 0.992929

NIKKEI = ONIKKE] T BNIKKE| =0.983243

9 9
[ v

1 [ [T 4 2’, 1
ANUU %Qﬁ?ﬂﬂﬁﬂﬁﬂﬂﬁﬂﬂ GARCH(1,1) hlﬁ}’l"l AAATANNTNILDIFNT 4 LIHIUY

S A =) 1

1l GARCH Effect 1150 UM s iuanuiumuuessia luedaudesianluilagiiv eded

v
[ = [ v o @

v o J @ (% [ Z v g I {
HYTIATY NITAVUITUATY 5% LAAIN AFUTINAAHENNSNOIFENT 4 i upaian

9

Y]

J 4 ] a d
’ﬁnﬂiﬂWEJ']ﬂ‘iﬂ!ﬂ'lilﬂﬁ@ull’l’i’)‘i'lﬂWGUfN“lf'Nl'Jﬁ1ﬂi]i]Uu W%@ DUIAAN 1&%1ﬂﬂ133lﬂ51$ﬂ51ﬂ1
Y

Q

= A v oA @ o & a ¥ ] 3 A A a A =
Glu@@m NIDATUIIAINATIAHANNTNYDLBYINN 4 Llfl’i\‘]uutﬂu@]a'lﬂ‘l/]UliJiJ’iJi$ﬁ‘l/]ﬁﬂ1WGﬂiJ1/lﬂ‘H@]

AVVATIUAIALVVIAUTUTUIDY
a a \J .
4. Nag@aUaNNAFIUANAUVVIA UGN (Random Walk Market Hypothesis)

MIsnadouauAgIUYIZANTNIMARIA A0 MINATIUAIIALLLIAUGY
. v 7 o Jd1

(Random Walk Market) Aonmisnaaey m3maou 1nivesdstisininaiavesnaianannings
= A <3| a 1 A [l 3 g 1 A
Bmsmdeu vathuudugy wielu gniaueiiluasasnlas v (1965) na1fe win

[ v Ja PR Aa A 9 v A A I Aa [
amanannindiiuaaanilsz@nsamud avlinmamaszmaeu lvautlunun@ugu

[ Z’, = [} d o A U 9 Y [l o =1

(Random Walk) aatiuds lienansanensaiasiisimaaiaarani laegamiud Taslaums

[

N

=le



49
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Y axy

wamimﬁaummﬁﬁ'@wﬂ%yjammﬁ Augmented Dickey Fuller

2 o o & 1 o
.1 Waﬂ’]ﬁﬂﬂﬁ@ﬂﬂj’]llu\‘]ﬂlf)\‘]“]qfﬂeﬁjauuasllﬂ\iﬂaﬁlﬂﬁaﬂﬂﬁWﬂ!Lﬁ\iﬂﬁglﬂﬁqﬂﬂ U T¥AY Level

Null Hypothesis: SET has a unit root
Exogenous: Constant
Lag Length: O (Automatic - based on SIC, maxlag=26)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -0.366104 0.9124
Test critical values: 1% level -3.432831
5% level -2.862522
10% level -2.567338
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: SET has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=26)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -1.219895 0.9054
Test critical values: 1% level -3.961799
5% level -3.411647
10% level -3.127697
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: SET has a unit root
Exogenous: None
Lag Length: 0 (Automatic - based on SIC, maxlag=26)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic 1.769351 0.9819
Test critical values: 1% level -2.565909
5% level -1.940953
10% level -1.616612

*MacKinnon (1996) one-sided p-values.
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Null Hypothesis: D(SET) has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=26)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -48.13328 0.0001
Test critical values: 1% level -3.432832
5% level -2.862523
10% level -2.567338
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DSET has a unit root
Exogenous: Constant, Linear Trend
Lag Length: 0 (Automatic - based on SIC, maxlag=26)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -48.13040 0.0000
Test critical values: 1% level -3.961801
5% level -3.411647
10% level -3.127697
*MacKinnon (1996) one-sided p-values.
Null Hypothesis: DSET has a unit root
Exogenous: None
Lag Length: O (Automatic - based on SIC, maxlag=26)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -48.07055 0.0001
Test critical values: 1% level -2.565909
5% level -1.940953
10% level -1.616612

*MacKinnon (1996) one-sided p-values.
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wamInaaovlszaninmaainaleIsnaaeuauuls1lsiu Variance Ratio

% [ [ J [
v.1 mamanaaeuaNulslsiuariisimaaandnnsnduralszme'lneg

Null Hypothesis: DSET is a martingale

Date: 03/22/13 Time: 19:19

Sample: 12/04/2002 12/03/2012

Included observations: 2443 (after adjustments)
Heteroskedasticity robust standard error estimates
Compute variances assuming zero mean

Use biased variance estimates

Lags specified as grid: min=2, max=16, step=1

Joint Tests Value df Probability

Max |z| (at period 2)* 8.775374 2443 0.0000
Individual Tests

Period Var. Ratio Std. Error z-Statistic Probability
2 0.489608 0.058162 -8.775374 0.0000
3 0.346845 0.080253 -8.138724 0.0000
4 0.261592 0.093399 -7.905989 0.0000
5 0.207444 0.102588 -7.725618 0.0000
6 0.178646 0.109690 -7.487936 0.0000
7 0.142705 0.115520 -7.421172 0.0000
8 0.130567 0.120527 -7.213592 0.0000
9 0.110187 0.125003 -7.118305 0.0000
10 0.097393 0.129092 -6.991985 0.0000
11 0.092685 0.132869 -6.828624 0.0000
12 0.083367 0.136407 -6.719837 0.0000
13 0.076557 0.139763 -6.607187 0.0000
14 0.071287 0.142983 -6.495244 0.0000
15 0.070180 0.146090 -6.364693 0.0000
16 0.066218 0.149097 -6.262932 0.0000

*Probability approximation using studentized maximum modulus with
parameter value 15 and infinite degrees of freedom
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Null Hypothesis: DIJKSE is a martingale
Date: 03/22/13 Time: 19:26

Sample: 12/04/2002 12/03/2012
Included observations: 2426 (after adjustments)
Heteroskedasticity robust standard error estimates

Compute variances assuming zero mean

Use biased variance estimates
Lags specified as grid: min=2, max=16, step=1

Joint Tests Value df Probability

Max |z| (at period 2)* 10.39543 2426 0.0000
Individual Tests

Period Var. Ratio Std. Error z-Statistic Probability
2 0.511327 0.047008 -10.39543 0.0000
3 0.376288 0.067899 -9.185936 0.0000
4 0.273289 0.082981 -8.757576 0.0000
5 0.213038 0.095080 -8.276818 0.0000
6 0.186339 0.105077 -7.743490 0.0000
7 0.145111 0.113672 -7.520644 0.0000
8 0.131516 0.121367 -7.155828 0.0000
9 0.116103 0.128378 -6.885113 0.0000
10 0.103293 0.134839 -6.650192 0.0000
11 0.094331 0.140862 -6.429493 0.0000
12 0.084274 0.146529 -6.249456 0.0000
13 0.078814 0.151883 -6.065096 0.0000
14 0.072604 0.156941 -5.909208 0.0000
15 0.070328 0.161724 -5.748523 0.0000
16 0.062684 0.166259 -5.637676 0.0000

*Probability approximation using studentized maximum modulus with
parameter value 15 and infinite degrees of freedom
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Null Hypothesis: DNIKKEI is a martingale

Date: 03/22/13 Time: 20:04

Sample: 12/04/2002 12/03/2012

Included observations: 2453 (after adjustments)

Heteroskedasticity robust standard error estimates

Compute variances assuming zero mean

Use biased variance estimates

Lags specified as grid: min=2, max=16, step=1

Joint Tests Value df Probability
Max |z| (at period 2)* 13.26993 2453 0.0000
Individual Tests
Period Var. Ratio Std. Error z-Statistic Probability

2 0.490590 0.038388 -13.26993 0.0000
3 0.327073 0.056352 -11.94155 0.0000
4 0.247802 0.070077 -10.73382 0.0000
5 0.199911 0.081278 -9.843857 0.0000
6 0.161179 0.090618 -9.256634 0.0000
7 0.139152 0.098698 -8.722072 0.0000
8 0.124378 0.105879 -8.270011 0.0000
9 0.110402 0.112395 -7.914955 0.0000
10 0.093429 0.118378 -7.658246 0.0000
11 0.087522 0.123936 -7.362504 0.0000
12 0.080416 0.129153 -7.120108 0.0000
13 0.074981 0.134074 -6.899296 0.0000
14 0.069884 0.138759 -6.703111 0.0000
15 0.064255 0.143257 -6.531952 0.0000
16 0.062878 0.147592 -6.349412 0.0000

*Probability approximation using studentized maximum modulus with
parameter value 15 and infinite degrees of freedom
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Null Hypothesis: DHSKI is a martingale

Date: 03/22/13 Time: 19:59

Sample: 12/04/2002 12/03/2012

Included observations: 2471 (after adjustments)
Heteroskedasticity robust standard error estimates
Compute variances assuming zero mean

Use biased variance estimates

Lags specified as grid: min=2, max=16, step=1

Joint Tests Value df Probability

Max |z| (at period 2)* 10.46600 2471 0.0000
Individual Tests

Period Var. Ratio Std. Error z-Statistic Probability
2 0.488840 0.048840 -10.46600 0.0000
3 0.328888 0.071707 -9.359114 0.0000
4 0.244739 0.088639 -8.520631 0.0000
5 0.196229 0.102260 -7.860054 0.0000
6 0.164162 0.113649 -7.354562 0.0000
7 0.135351 0.123403 -7.006698 0.0000
8 0.118940 0.131954 -6.677019 0.0000
9 0.110274 0.139585 -6.374075 0.0000
10 0.099894 0.146499 -6.144114 0.0000
11 0.088177 0.152861 -5.965046 0.0000
12 0.076790 0.158797 -5.813780 0.0000
13 0.073518 0.164403 -5.635432 0.0000
14 0.071144 0.169754 -5.471792 0.0000
15 0.064216 0.174893 -5.350612 0.0000
16 0.058584 0.179836 -5.234859 0.0000

*Probability approximation using studentized maximum modulus with
parameter value 15 and infinite degrees of freedom
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HamINaaaUlszansnNaaInaI183% GARCH(1,1)

A.1 HANINATOUANURUFIUAIARANNSNELH Tz ma Ine

Dependent Variable: DLOG(SET)
Method: ML - ARCH (Marquardt) - Normal distribution
Date: 02/24/13 Time: 16:31
Sample (adjusted): 12/06/2002 12/03/2012

Included observations: 2444 after adjustments
Convergence achieved after 72 iterations

Presample variance: backcast (parameter = 0.7)
GARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
C 0.001208 0.000266 4.534825 0.0000
Variance Equation

C 1.41E-05 1.33E-06 10.62831 0.0000
RESID(-1)"2 0.112182 0.013374 8.388234 0.0000
GARCH(-1) 0.814757 0.017518 46.50961 0.0000
R-squared 0.002327 Mean dependent var 0.000529
Adjusted R-squared -0.002327 S.D. dependent var 0.014087
S.E. of regression 0.014104 Akaike info criterion -5.881588
Sum squared resid 0.485935 Schwarz criterion -5.872093
Log likelihood 7191.301 Hannan-Quinn criter. -5.878137

Durbin-Watson stat

1.944081
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Dependent Variable: DIKSE

Method: ML - ARCH (Marquardt) - Normal distribution
Date: 03/18/13 Time: 12:34

Sample (adjusted): 12/12/2002 12/03/2012

Included observations: 2426 after adjustments
Convergence achieved after 36 iterations

Presample variance: backcast (parameter = 0.7)
GARCH = C(3) + C(4)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
C 1.314731 0.381251 3.448469 0.0006
AR(1) 0.087867 0.011451 7.673491 0.0000

Variance Equation

C 0.254863 0.013508 18.86698 0.0000
GARCH(-1) 1.001155 4.74E-05 21109.19 0.0000
R-squared 0.000712 Mean dependent var 1.599369
Adjusted R-squared 0.000300 S.D. dependent var 32.19794
S.E. of regression 32.19311 Akaike info criterion 9.264474
Sum squared resid 2512224. Schwarz criterion 9.274027
Log likelihood -11233.81 Hannan-Quinn criter. 9.267948
Durbin-Watson stat 2.082836

Inverted AR Roots .09
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Dependent Variable: DLOG(NIKKEI)
Method: ML - ARCH (Marquardt) - Normal distribution
Date: 02/24/13 Time: 16:47
Sample (adjusted): 12/05/2002 12/03/2012

Included observations: 2454 after adjustments
Convergence achieved after 9 iterations

Presample variance: backcast (parameter = 0.7)
GARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*GARCH(-1)

72

I
WU

Lt

Variable Coefficient Std. Error z-Statistic Prob.
C 0.000560 0.000240 2.337780 0.0194
Variance Equation

C 4.03E-06 9.21E-07 4.378098 0.0000
RESID(-1)"2 0.109797 0.009035 12.15292 0.0000
GARCH(-1) 0.873446 0.011508 75.89918 0.0000
R-squared 0.001229 Mean dependent var 1.99E-05
Adjusted R-squared -0.001229 S.D. dependent var 0.015412
S.E. of regression 0.015422  Akaike info criterion -5.845223
Sum squared resid 0.583388 Schwarz criterion -5.835760
Log likelihood 7176.089 Hannan-Quinn criter. -5.841785

Durbin-Watson stat

2.050715
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Dependent Variable: DHSKI

Method: ML - ARCH (Marquardt) - Normal distribution
Date: 03/18/13 Time: 12:41

Sample (adjusted): 12/06/2002 12/03/2012

Included observations: 2471 after adjustments
Convergence achieved after 44 iterations

Presample variance: backcast (parameter = 0.7)
GARCH = C(3) + C(4)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
C 0.464457 4.176954 0.111195 0.9115
AR(1) -0.015967 0.010917 -1.462534 0.1436

Variance Equation

C 72.20040 6.335166 11.39676 0.0000
GARCH(-1) 0.999959 0.000120 8348.369 0.0000
R-squared 0.000531 Mean dependent var 4.758385
Adjusted R-squared 0.000126 S.D. dependent var 301.6869
S.E. of regression 301.6679 Akaike info criterion 14.02350
Sum squared resid 2.25E+08 Schwarz criterion 14.03291
Log likelihood -17322.03 Hannan-Quinn criter. 14.02692
Durbin-Watson stat 2.029960

Inverted AR Roots -.02




MANUHIN N

Wa mimﬁammmmmaudn (Random Walk Market Hypothesis)



75

HaNINAABUAAIALLVIAUGY (Random Walk Market Hypothesis)

! v o J ]
.1 Naﬂ"li‘V]ﬂﬁf]ll@]aW]LL‘]J‘]JfqﬁJGU'ENG]aWﬂwaﬂﬂiWﬂt!WQﬂiglV]ﬁhlV]fJ

Dependent Variable: SET

Method: Least Squares

Date: 07/14/13 Time: 20:57

Sample (adjusted): 12/06/2002 12/03/2012
Included observations: 2444 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.653890 0.736347 0.888018 0.3746
SET(-1) 0.999659 0.000930 1074.470 0.0000
R-squared 0.997889 Mean dependent var 761.2059
Adjusted R-squared 0.997888 S.D. dependent var 218.2901
S.E. of regression 10.03097 Akaike info criterion 7.450049
Sum squared resid 245714.8 Schwarz criterion 7.454796
Log likelihood -9101.960 Hannan-Quinn criter. 7.451775
F-statistic 1154485. Durbin-Watson stat 1.947245
Prob(F-statistic) 0.000000
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Dependent Variable: JKSE

Method: Least Squares

Date: 07/14/13 Time: 21:00

Sample (adjusted): 12/11/2002 12/03/2012
Included observations: 2427 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 1.758065 1.321355 1.330502 0.1835
JKSE(-1) 0.999922 0.000553 1808.742 0.0000
R-squared 0.999259 Mean dependent var 2078.913
Adjusted R-squared 0.999259 S.D. dependent var 1182.831
S.E. of regression 32.19811 Akaike info criterion 9.782517
Sum squared resid 2514042. Schwarz criterion 9.787291
Log likelihood -11869.08 Hannan-Quinn criter. 9.784253
F-statistic 3271547. Durbin-Watson stat 1.903123

Prob(F-statistic) 0.000000
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Dependent Variable: NIKKEI
Method: Least Squares
Date: 07/14/13 Time: 20:59
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Sample (adjusted): 12/05/2002 12/03/2012
Included observations: 2454 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 19.97913 13.89857 1.437496 0.1507
NIKKEI(-1) 0.998294 0.001162 859.4615 0.0000
R-squared 0.996692 Mean dependent var 11601.53
Adjusted R-squared 0.996690 S.D. dependent var 2930.755
S.E. of regression 168.6096 Akaike info criterion 13.09386
Sum squared resid 69708365 Schwarz criterion 13.09859
Log likelihood -16064.17 Hannan-Quinn criter. 13.09558
F-statistic 738674.0 Durbin-Watson stat 2.045748
Prob(F-statistic) 0.000000
U [ o o a 1
3.4 wamivmﬁ@mmmmuqmemmmfmnmwmwﬂﬂﬂimwmy FOIN
Dependent Variable: HSKI
Method: Least Squares
Date: 07/14/13 Time: 21:01
Sample (adjusted): 12/05/2002 12/03/2012
Included observations: 2472 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 49.10248 23.80147 2.063002 0.0392
HSKI(-1) 0.997522 0.001286 775.4531 0.0000
R-squared 0.995909 Mean dependent var 17897.11
Adjusted R-squared 0.995908 S.D. dependent var 4712.375
S.E. of regression 301.4606 Akaike info criterion 14.25596
Sum squared resid 2.24E+08 Schwarz criterion 14.26067
Log likelihood -17618.37 Hannan-Quinn criter. 14.25767
F-statistic 601327.5 Durbin-Watson stat 2.060004
Prob(F-statistic) 0.000000
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