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ARG BAE 95te] AT TUXSI AVEE W GuARe] AAD AH1be)
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7] gleke] awal B AAES AAstelof @h(Johansen, 1988). L84l FAE 7
4o Ade Gt 2o
H3 #0459 A7H5E 9 A9A4 AR IARWAL SAGA o)
HA 0259 A70Es 9 @245 Aagte] g4aAst 249

2.2.3 Granger-QIo}2H HA
Granger®! ¥ ¥ Al (Granger causality)d 32 st IWA53 7|vtEE 2 315X
T AAGAEIE] WE o= W Al
Granger?l ¥4l A4S H3te] g FWALSY A7RSE 9 PEX 5 A AL =}
F5%b Grangerd! A HAS 9% A4S &Y 2
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H5 X does not Granger Cause Z, H2: Z does not Granger Cause X
H6 Y does not Granger Cause Z, H4: Z does not Granger Cause Y
H7 Y does not Granger Cause X, H6: X does not Granger Cause Y
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WE A7 8 ARG (VARED) S @3 FUASH A7UEE 2 PuA5 A
A BEoe] B RAe] o g 19T =
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. VAR #4& &% SANSIFEN L g0 a¥a5Y AruEE 9 PEA S
AAE A& g Ao Aol mE el tig ox 3 T FZFA F49Y
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A5 g 0.1505380]a1, 1919 WlaSap AWERES] ARls 0.679849°0 %

2. 29 AR 24

199 =RAS, A7nSes g5 E AADe] A AAE u=eA
Z

AES} 7] §5te] Z Ao ADF (Augmented Dickey Fuller)9} PP (Phillips

o o

and Perron) @9 #AAS AAS 109 HHAS, A7kl PHA| 4
ME AALDY G99 AAAT}E <Table 4> @9 AR 2} 199 IFwls
= A7|wEEe} YRASF FEHTE 109 SFFEdA gy AAd 7}
ot Holgts AEIAES 7 ZekA] Fete v, Ad 2T Al1a AERESE 1909

AAE A=7E Bk Al AR S 1%

2
~N
=
I
1
09;“
I
2y
l



AN FAHOR N Fet Ao ekt

Table 2. Descriptive Statistics

S T U X Y Z
Mean 6881 5904609 | 46.09884 | 0.087756 | 0.001978 -0.00042
Median 7230 5.920833 | 43.66221 0.105789 | 0.009159 | 0.005152
Maximum 14206 7.12766 55.15827 | 0.289262 | 0.099181 0.142344
Minimum 1645 4.92902 40.1751 -0.41839 -0.31357 -0.24302
Std. Dev. 4139.066 | 0.653012 | 4.755961 0.13509 0.07567 0.071737
Skewness 0.093767 | 0.206141 0.371378 -2.01211 -2.8206 -1.31036
Kurtosis 1.59232 2.019874 1.591425 | 8.781354 12.81055 6.833627
Jarque—Bera 2.184792 1.224843 2.747083 53.75326 138.7426 | 23.36192
Probability 0.335412 | 0.542037 | 0.253209 0 0 0.000008
Sum 178906 153.5198 1198.57 2.281664 | 0.051426 -0.01087
Sum Sq. Dev. | 4.28E+08 10.6606 565.479 0.456232 0.14315 0.128656
Observations 26 26 26 25 25 25

Note: S: 1919 FWAES | T: A7|WE5E, U 818447 X: Difference 1919 =W A% | Y: Difference

Table 3. Correlation Analysis

S T u
S 1.000000 0.679849 0.150538
T 0.679849 1.000000 0.705958
u 0.150538 0.705958 1.000000
Note: S: 191% ZHIAE | T: A7|9E%, U B82S,
3. BHE WA 24
190 = of A7l 3

g RIS, AR EA]g AAUTh
= WHsl7] 95te] Johansen®] FAE AAHLS 4 :
2|4 ZAE ARl A= (Table 5) 9] 225 A Aupel 2t}

Table 4. Unit Root Tests

ADF Ceritical PP Critical

Levels S T u Vaﬁles ¢ Vgluesc
ADF -0.109928  -1.767821  -1.802050 1% : -3.724070 1% : -3.724070
PP 0.075111 -1.767821  -1.879360 5% @ -2.986225 5% @ -2.986225
After Difference  Difference _ Difference _ 10% : -2.632604  10% : -2.632604
1*'Difference S T U 1% : -3.724070 1% : -3.724070
ADF 4137037 -5.172971  -4.980750 5% 1 -2.986225 5% : -2.986225
PP 4103557 5278400  -5.026290 0% : -2.632604 10% : -2.632604

Note: St 1919 =HIAS | T: Ap/|HEE, U FEX S



Table 5. Co-integration Test Results

Hypothesized . Trace 0.05
Eigenvalue . —

No. of CE(s) Statistic Critical Value Prob.**
None * 0.588554 26.34341 29.79707 0.1187
At most 1 0.170541 5.029545 15.49471 0.8057
At most 2 0.022330 0.384146 3.841466 0.4616

Notes: 1.Trace test indicates 1 cointegrating eqn(s) at the 0.05 level.
2. denotes rejection of the hypothesis at the 0.05 level.
3. MacKinnon—Haug—Michelis (1999) p—values.

191 FAS, A|USEel GEAs SIS AURT A Holl 1915 Ful
ARrEEeh YA A AR TR A etk FETMES 5%
Sod] A4 ek AoR ehdol), AR AL A Seli 191 SYIAS, 2
e} EAs AAG AEgke] BARAZE B gRerhs AR % fols
FollA) 7|2beks Ao et

AE
==
[N}
T

4. Granger-Q1 334 AR A} 4

199 A4S, A7|NEEe YEX 5 \Alsle nX = JdFS A6 fls
VAR =&l gk 41 <Table 6>9 Ak AAol|A B npe} o] Axpo] A4
AIC (Akaike information criterion)oll &]sled Al zb= A 722 e

Table 6. Determination of the Maximum Lagged Period

Lag LogL LR FPE AIC

0 103.8178 NA 4.51E-08 -8.40149
1 112.5668 14.58155 4.65E-08 -8.38057
2 123.0478 14.84805 4.29e-08x -8.503979%

Notes: 1. indicates lag order selected by the criterion.

2. LR: sequential modified LR test statistic (each test at 5% level).
3. FPE: Final prediction error.

4. AIC: Akaike information criterion.
Granger <A AA A= <Table 7>¢ Granger Cause 714 7AA ZAufol A
G

B0l 10% FY4FaA 1909 FUAS, A7|EEet 5 X537k 242
Cause@AI7} §l+= Aoz Yelyt.

Table 7. Granger Cause



Null Hypothesis: Obs F-Statistic Prob.
Y does not Granger Cause X 24 1.82325 0.1886
X does not Granger Cause Y 1.33695 0.2863
7 does not Granger Cause X 24 0.75581 0.5746
X does not Granger Cause Z 3.97552 0.5820
7 does not Granger Cause Y 24 1.93750 0.8303
Y does not Granger Cause Z 451567 0.2743
Note: X: Difference 191 =HlA5 | Y: Difference A7|9F5%,  7Z: Difference

||

Table 8. VAR Analysis

X Y z

X(-1) 0.995809 0.364522 0.250364
-0.54727 -0.31557 -0.28687

[ 1.81961] [ 1.15514] [ 0.87274]

X(-2) 0.009971 0.198482 0.312018
-0.54902 -0.31657 -0.28779

[ 0.01816] [ 0.62697] [ 1.08419]

Y(-1) -2.14573 -0.86962 -1.41914
-1.40743 -0.81156 -0.73776

[-1.52456] [-1.07154] [-1.92358]

Y(-2) -0.24327 -0.46573 -0.05937
-1.3143 -0.75786 -0.68894

[-0.18510] [-0.61453] [-0.08618]

Z(-1) 0.626954 0.193241 0.931285
-0.92438 -0.53302 -0.48455

[ 0.67824] [ 0.36254] [ 1.92196]

Z(-2) 0.025391 0.042956 -0.55465
-0.86892 -0.50104 -0.45548

[ 0.02922] [ 0.08573] [-1.21773]

C 0.012962 -0.03745 -0.04171
-0.06021 -0.03472 -0.03156

[ 0.21527] [-1.07848] [-1.32144]

Note: Standard errors in ( ) & t—statistics in [ ], X: Difference 113

Y: Difference A7|9HE1,

7: Difference &A=,

Table 9. Impulse Response Analysis

RES



Response of X:
Period X Y Z
1 0.142019 0.000000 0.000000
2 0.019949 -0.054770 0.016009
3 -0.00439 -0.017140 0.020912
4 -0.00718 0.013167 0.007987
5 -0.00092 0.002004 -0.008040
6 0.008831 -0.007840 -0.011620
7 0.005809 -0.003260 -0.003320
8 -0.00352 0.003627 0.004967
9 -0.00628 0.004526 0.005455
10 -0.00182 0.000750 0.000607
Response of Y:
Period X Y Z
1 0.072068 0.038889 0.000000
2 -0.0006800 -0.02498 0.004934
3 0.001387 -0.016820 0.007237
4 0.000797 0.005191 0.004195
5 -0.002250 0.002899 -0.001460
6 0.001889 -0.002550 -0.004130
7 0.002877 -0.001800 -0.002150
8 -0.000340 0.000762 0.001093
9 -0.002210 0.001649 0.002087
10 -0.001170 0.000674 0.000736
Response of Z:
Period X Y Z
1 0.052897 0.045737 0.025535
2 -0.017460 -0.01260 0.023780
3 0.000398 -0.01767 0.004989
4 0.01325 -0.00549 -0.008880
5 0.007738 -0.00373 -0.008890
6 0.000532 -0.00024 -0.001060
7 -0.004420 0.003957 0.004477
8 -0.004400 0.00326 0.003591
9 -0.000400 -0.00024 -0.000360
10 0.002558 -0.00216 -0.002430

Note: X: Difference 1919 = A5 Y: Difference AW, 7! Difference EA 5.

olZ 95l AR AESE 190y INAS, A/ UEEel SEA] 4 AJAE 2Rl dhst
VAR Hgo] ©Jgl 245 (Table 8)¢] VAR 4] ﬁz}g} o] e 240} ;(]_7]D]—_J_E
EL 1‘”“ SRIASARER AAJSIIH. VAROﬂ = Bl HiR W] S4anE 4
5}1_ z Jﬁ‘j“/] ATl= (Table 9) 9] ZAW-g-EA1} 7},
10 =ilas, A7|kee) fluxee VAR o] ofgt 245 Evt 5+
&“ﬂd*«iﬂ el HQP UMV@I i eakd & F=HA 349 adE sk %
o] 24 Aik= (Table 9) 9] SANSS 240 (Fig. 3) ANk T1eljze) Lt

O{N
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Fig. 3. Impulse Response Graphs
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Table 10. Variance Decomposition Analysis



Variance Decomposition of X:

Period S.E. X Y Z
1 0.142019 100.0000 0.000000 0.000000
2 0.154348 86.33259 12.59159 1.075821
3 0.15676 83.77542 13.40203 2.822554
4 0.157678 83.00993 13.94373 3.046343
5 0.157898 82.78206 13.92098 3.296956
6 0.158764 82.19041 14.01306 3.796534
7 0.158939 82.14374 14.02438 3.831877
8 0.159097 82.02972 14.04854 3.921739
9 0.159378 81.89536 14.07961 4.025031
10 0.159391 81.89472 14.07947 4.025807

Variance Decomposition of Y:

Period S.E. X Y Z
1 0.081891 77.44852 22.55148 0.000000
2 0.085761 70.62266 29.04629 0.331046
3 0.087706 67.55104 3145158 0.997381
4 0.087963 67.16486 31.61620 1.218945
5 0.088051 67.09508 31.66104 1.243877
6 0.088205 66.90689 31.63430 1458816
7 0.088297 66.87477 31.61035 1.514883
8 0.088307 66.86005 31.61012 1.529838
9 0.088375 66.82022 31.59655 1.583237
10 0.088389 66.81751 31.59279 1.589695

Variance Decomposition of Z:

Period S.E X Y Z
1 0.074445 50.48921 37.74541 11.76538
2 0.081061 47.22112 34.24941 18.52947
3 0.083115 4491841 37.09631 17.98528
4 0.084809 4558265 36.04814 18.36921
5 0.085706 45.44929 35.48757 19.06313
6 0.085714 4544410 35.48131 19.07459
7 0.086036 45.36891 35.42804 19.20305
8 0.086284 4536734 35.36689 19.26577
9 0.086286 4536736 35.36605 19.26658
10 0.086385 4535104 35.34719 19.30177

Note: X: Difference 1919 =25, Y: Difference A7[WF=X%, Z: Difference JE X3,



Fig. 4. Variance Decomposition Graphs
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