(TAIFEX) 1998 7 21
(SIMEX) 1997 1 9
1998 7 21 2002 1
18 !
64.47%
50~85%
1999 7 21 2002 1 18

20010 4 1 2002 1 18
TEJ

(SIMEX) 1997 1 9
106 1988
1 1 1997
8 1 SIMEX
1998 7 21
(TAIFEX)




(currency risk) SIMEX

SIMEX
TAIFEX
SIMEX
Jarque-Bara 4-1
4-1
6827 6802.85 299.0 298.50
6981 6972.54 283.1 282.59
10352 10202.20 455.1 453.78
3427 3446.26 155.3 155.96
1592.6550 1568.0912 66.8996 66.5216
-0.0183 -0.0615 0.2226 0.2256
2.2370 2.2054 2.2592 2.2478
Jarque-Bera | 22.8242(0.0000) | 24.7019(0.0000) | 28.3375(0.0000) | 29.3959(0.0000)
4-1




Jarque-Bera

4-2
360.79 359.74 4892 4901.14
364.45 363.12 5030 4991.48
573.00 563.09 6190 6196.26
210.90 209.93 3427 3446.26
96.6091 94.6603 736.2879 719.5283
0.2146 0.1974 -0.1809 -0.1539
1.7369 1.7134 1.9656 1.9818

Jarque-Bera | 41.5218(0.0000) | 42.2648(0.0000) | 11.5598(0.0031) | 10.8893 (0.0043)
4-2
Jarque-Bera

4-1 4-2
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ADF(Augmented Dickey-Fuller test)
PP(Phillips & Perron) Harris,
Mcinish, Shoesmith and Wood(1995) i=6
i =6
SBC(Schwartz Bayesian Information Criteria)



4-3

ADF PP
-1.3272 -1.3605 4
-1.2981 -1.3015 4
-1.438 -1.4802 4
-1.3553 -1.3515 4
-0.7103 -0.7412 4
-0.6082 -0.6321 4
Mi -0.9741 -0.6156 4
Mi -0.9041 -0.5607 4
-0.0961 -0.0888 4
-0.1101 -0.1364 4
-0.4409 -0.4226 4
-0.3499 -0.3415 4
-1.7696 -1.8763 4
-1.766 -1.9798 4
Mi -1.3832 -1.5399 4
Mi -1.6671 -1.8454 4
1 M ackinnon(1991) 1% -3.4402
2.** 1%

3.PP test

ADF test




ADF PP

-13.209** -31.3666* * 3
-13.1436** -28.3371** 3
-13.6756** -33.4064* * 3
-13.3304** -29.0552* * 3
-10.7628** -23.4316** 3
-10.3839** -22.2393** 3

Mi -5.9937** -15.3583* * 3

Mi -6.0725** -13.9394* * 3
-34.3869* * -77.8937** 4
-35.6935* * -74.7355** 4
-34.5388** -78.0624** 4
-35.0570** -76.9815** 4
-11.3967** -26.9168** 4
-12.5984* * -24.5051** 4

Mi -12.4634** -27.9294** 4

Mi -12.502** -23.512** 4

1 M ackinnon(1991) 1% -3.4402

2.** 1%

3.PP test ADF test

4-3 4-4 MacKinnon 1%
(-3.4402)
(-3.4402)
(level) 1%
(-3.4402) 4-3

(frist-differncing)



t

1%

1(1)

1(1)

Johansen
Johansen Cointegration Test
4-5 4-11

47

Engle and Granger(1987)

:Engle and Granger

Johansen



45

Johansen Cointegration Test
Likelihood Ratio 32.1392* 249.0360*
5% Percent Criticd Vdue 11.03 11.03
min Akaike Information Criterion (AIC) -759.2 -14000.13
min Schwarz Bayesian Criterion (SBC) -767.4 -14135.05
1 1
1* 5%
4-5 Johansen Maximum Likelihood
Ratio(32.1392) 5% (11.03)
Johansen Maximum Likelihood
Ratio(249.0360) 5% (11.03)
4-6
Johansen Cointegration Test
Likelihood Retio 49.2425* 256.1499*
5% Percent Criticd Vaue 11.03 11.03
min Akaike Information Criterion (AIC) -4934.6 -2414.2
min Schwarz Bayesian Criterion (SBC) -5047.6 -2548.5
1 1
1* 5%



4-6 Johansen Maximum Likelihood

Ratio(49.2425) 5% (11.03)
Johansen Maximum Likelihood
Ratio(256.1499) 5% (11.03)
4-7
Johansen Cointegration Test
Likelihood Ratio 11.9068* 167.1715*
5% Percent Criticd Vdue 11.03 11.03
min Akaike Information Criterion (AIC) -7909.2 -8958.3
min Schwarz Bayesian Criterion (SBC) -8018.0 -9092.6
1 1
1* 5%

4-7 Johansen Maximum Likelihood

Ratio(11.9068) 5% (11.03)

Johansen Maximum Likelihood

Ratio(167.1715) 5% (11.03)

49



4-8

Johansen Cointegration Test
Likelihood Ratio 75.0391* 107.6589*
5% Percent Criticd Vdue 11.03 11.03
min Akake Information Criterion (AIC) -1339.1 -3289.8
min Schwarz Bayesan Criterion (SBC) -1774.9 -3393.2
1 1
1* 5%
4-8 Johansen Maximum Likelihood
Ratio(75.0391) 5% (11.03)
Johansen Maximum Likelihood
Ratio(107.6589) 5% (11.03)



4-9

Johansen Cointegration Test
Likelihood Ratio 34.3324* 74.3045*
5% Percent Criticd Vdue 11.03 11.03
min Akaike Information Criterion (AIC) -2375.7 -5106.0
min Schwarz Bayesian Criterion (SBC) -2456.9 -5214.8
1 1
1* 5%
4-9 Johansen Maximum Likelihood Ratio(34.3324)
5% (11.03)
Johansen Maximum Likelihood
Ratio(74.3045) 5% (11.03)
4-10
Johansen Cointegration Test
Likelihood Retio 13.3284* 40.3793*
5% Percent Criticd Vdue 11.03 11.03
min Akaike Information Criterion (AIC) -6925.7 -4392.8
min Schwarz Bayesian Criterion (SBC) -7267.1 -4728.3
1 1
1* 5%

4-10 Johansen Maximum Likelihood

51



Ratio(13.3284) 5%

(11.03)

Johansen Maximum

Likelihood Ratio(40.3793) 5% (11.03)

4-11
Johansen Cointegration Test
Likelihood Ratio 99.3624* 203.2772*
5% Percent Criticd Vdue 11.03 11.03
min Akaike Information Criterion (AIC) -3672.8 -2740.8
min Schwarz Bayesian Criterion (SBC) -3904.5 -2911.3

1 1

1* 5%

5% (11.03)

Ratio(203.2772) 5%

Johansen Maximum Likelihood Ratio(99.3624)

52

(11.03)

Johansen Maximum Likelihood



Granger

Granger(1969)
Granger
Granger Granger 4-12
4-12 Granger
1.P-vdue>0.05 SPOT does not Granger-cause FUTURES
2.P-vdue<0.05 SPOT Granger-cause FUTURES
1.P-vdue>0.05 FUTURES does not Granger-cause SPOT
2.P-vdue<0.05 FUTURES Granger-cause SPOT
4-13 Granger
Granger Causdlity Tests
Null Hypothess F-Saidic  |p-value |F-Satigic |p-value
SPOT does not Granger-cause TAIFEX  [5.7797**  |0.0001 |1.7387 0.0527
TAIFEX does not Granger-cause SPOT  [3.3508**  |0.0098 |23.3681** |0.0000

1L** 1%

4-13
pvalue(0.0001)  0.01




p-value(0.0098)  0.01

4-13
p-value(0.0000) 0.01
p-value(0.0527)
0.01
4-14 Granger
Granger Causdlity Tests
Null Hypothesis F-Satigic  |p-value |F-Staidic |p-value

SPOT does not Granger-cause TAIFEX

6.3476** |0.0000 (1.1357 0.3376

TAIFEX does not Granger-cause SPOT

3.2634 0.0114 |57.8631** |0.0000

1L** 1%

4-14
p-value(0.0000)
(FUTURES)
p-value(0.0000)

0.01

p-value(0.0114) 0.01

(SPOT)

0.01




pvalue(0.3367)  0.01

4-15 Granger
Granger Causdity Tedts
Null Hypothess F-Saidic  |p-value |F-Satigic |p-value

SPOT does not Granger-cause TAIFEX  |1.7222 0.0575 |2.6715 0.0209

TAIFEX does not Granger-cause SPOT  |5.0222**  |0.0002 |7.6973** |0.0000

1** 1%

4-16 Granger
Granger Causdlity Tedts
Null Hypothess F-Satigic  |p-value |F-Staidic |p-value

SPOT does not Granger-cause TAIFEX  |2.9753 0.0515 |2.1338 0.0131

TAIFEX does not Granger-cause SPOT  |4.3787**  |0.0006 |7.4832** |0.0000

1** 1%

4-15 4-16




4-17 Granger

Granger Causdlity Tedts

Null Hypothess F-Satigic |p-value |F-Satigic  |p-value

TAIFEX does not Granger-cause SMEX  (1.8144 0.1239 |12.1150** |0.0000

SIMEX does not Granger-cause TAIFEX  |6.7154**  |0.0000 |(1.2203 0.2990

1** 1%

4-17
pvalue(0.1239)  0.01

p-value(0.0000)  0.01

4-17
p-val ue(0.0000) 0.01
p-value(0.2290) 0.01
(TAIFEX) (MSCI Taiwan Index)
4-18 Granger
Granger Causdlity Tedts
Null Hypothess F-Satigic  |p-value |F-Staidic |p-value
SPOT does not Granger-cause TE 5.8788** 10.0001 |2.5131 0.0405
TE does not Granger-cause SPOT 1.7441 0.1388 [9.7532** |0.0000
1L** 1%




4-18

p-value(0.0001) 0.01

p-value(0.0405)

p-value(0.0000)  0.01

pvalue(0.1388)  0.01

0.01

4-19 Granger
Granger Causdity Tedts
Null Hypothess F-Satigic  |p-value |F-Staidic |p-value
TAIFEX does not Granger-cause TE 4.5588** 10.0012 |1.7222 0.0575
TE does not Granger-cause TAIFEX 5.4330** |0.0003 |6.4691** |0.0016
1** 1%
4-19
p-value(0.0012) 0.01
p-val ue(0.0003) 0.01
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p-value(0.0575) 0.01
p-value(0.0016) 0.01
4-20 Granger
Granger Causdlity Tests
Null Hypothess F-Satidic |p-value |F-Satidic |p-value
SPOT does not Granger-cause Mi-TX 0.5798 0.6776 |1.26548 |0.2821
Mi-TX does not Granger-cause SPOT 1.2335 0.2976 |3.2634 0.0114
1L** 1%
4-20

p-value(0.6776) 0.01
p-value(0.2976) 0.01

p-value(0.0114) 0.01

p-value(0.2821) 0.01

25%



4-21 Granger

Granger Causdlity Tedts

Null Hypothess F-Satigic |p-value |F-Sidic |p-value
Mi-TX does not Granger-cause TAIFEX  |2.2811 0.0778 |1.0726 0.3006

TAIFEX does not Granger-cause Mi-TX  (4.5358** [0.0037 |8.7719** |0.0000
1** 1%

4-21
p-value(0.0037) 0.01

p-value(0.0778)
0.01

4-21
p-value(0.0000)  0.01

p-value(0.3006) 0.01

4-22  Granger




2-22

4-23 4-24
4-23 3 F (105.107)
10~15 (SPOT)
(TAIFEX) 10~15
2 F (99.1321)
5~10 2 F (16.0963)
5~10
4-23 -
Granger Causdity Tests
Lags | F-Statidic | p-value |Lags| F-Statidic | p-value [Lags |F-Staidic | p-value
1 19.9324 0.0000 1 69.8121 0.0000 1 14.2560 0.0000
2 | 831908 | 0.0000 2 | 99.1321** 0.0000 2 [16.0963** | 0.0000
3 [105.107** | 0.0000 3 71.3568 0.0000 3 16.0811 | 0.0000
4 | 64.6643 | 0.0000 4 36.7212 0.0000 4 | 155128 | 0.0000




4-24 -

Granger Causality Tests
Lags F-Stidic p-value Lags F-Statidic p-value
1 334573 0.0000 1 68.5879 0.0000
2 68.9347 0.0000 2 103.2374** 0.0000
3 99.4772** 0.0000 3 62.4323 0.0000
4 77.2877 0.0000 4 20.3287 0.0000
4-24 3 F (99.4772)
10~15 2 F (103.2374)
5~10
5~10
GARCH
(ARCH)
4-25
Jarque-Bera

Bollerdev (1987)
GARCH
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4-25

-0.000427 -0.000398 -0.000204 -0.000209
-0.001030 -0.001286 -0.001082 -0.001076
0.021487 0.01873 0.024603 0.019961
0.024711 0.084664 -0.076042 0.150137
4.4034 3.8295 5.9050 3.6635
Jarque-Bera 75.26365 27.35376 322.9972 20.24511
Probabilty (0.000000) (0.000001) (0.000000) (0.000040)
Ljung-Box(24) |37.127(0.015) |33.368(0.097) |29.402(0.205) |28.778(0.229)
Ljung-Box’(24) |269.17(0.000) |177.22(0.000) |92.119(0.000) |189.09(0.000)
ARCH 77.63922 60.0929 34.40977 66.1921
(0.000000) (0.000000) (0.000001) (0.000000)
1%
1%
Ljung-BoxX’ Q
1% Q(P)
Q(P)
Engle(1982) LM
Ho ARCH H1 ARCH
LM
ARCH GARCH
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4-26

0.0000273 0.0000281 0.0000264 0.0000258

0.00000 0.00000 0.00000 0.00000

0.003369 0.003387 0.003811 0.003632

10.86375 12.93003 11.4041 13.87127

481.1839 558.5802 510.5712 601.9538
Jarque-Bera 57846253 78094980 65548256 91286920
Probabilty (0.0000) (0.0000) (0.0000) (0.0000)
Ljung-Box(24) |18.585(0.774) |36.536(0.049) |24.871(0.413) |63.356(0.000)
Ljung-Box“(24) |0.0632(1) 0.01341(1) 0.1365(1) 0.1299(1)
ARCH 0.01191 0.01523 0.03769 0.04269

(0.99998) (0.99997) (0.99982) (0.99978)

4-26
Jarque-Bera
1%
Ljung-BoxX’ Q 1%
Ljung-Box Q
GARCH
Engle(1982) LM
Ho ARCH Hi ARCH
LM
ARCH GARCH




Bivariate GARCH(L,1)

4-27 Bi-GARCH(1,1)
z =
o 21 -0.00000668 | 0.000178 -0.037461 0.9701
81 0.102685 0.007626 13.46510 0.0000*
8o -0.012702 0.008079 -1.572148 0.1159
823 -0.013240 0.007458 -1.775211 0.0759
N -0.013532 0.008628 -1.568383 0.1168
805 -0.004480 0.008488 -0.527793 0.5976
Bo6 0.015301 0.008670 1.764821 0.0776
o 11 0.00000656 0.000194 0.033741 0.9731
811 -0.079326 0.009644 -8.224957 0.0000*
812 0.041992 0.011082 3.789046 0.0002*
813 0.024726 0.010773 2.295238 0.0217
B4 0.026345 0.010315 2.554073 0.0106
815 0.007867 0.011398 0.690238 0.4900
B16 -0.013330 0.010804 -1.233826 0.2173

Bi-GARCH(L1)

8
Ft = C1+a11Flrl + a gl\ Slr\
i=1

+e

6
f.t $=C+a21371+égzw':lr| +es.l
i=1




4-28

Bi-GARCH(1,1)

Z P
a 21 0.0000815 0.000163 0.499837 0.6172
a1 0.129616 0.007037 18.42044 0.0000*
an 0.007378 0.007704 0.957639 0.3382
aos -0.004129 0.007718 -0.535019 0.5926
a4 0.0000827 0.007290 0.011348 0.9909
aos -0.012046 0.007490 -1.608305 0.1078
aoe 0.007899 0.007672 1.029655 0.3032
a 11 -0.000165 0.000204 -0.811116 0.4173
an -0.126286 0.010321 -12.23599 0.0000*
ago 0.021059 0.012950 1.626091 0.1039
a3 -0.002330 0.012774 -0.182421 0.8553
a1 -0.019086 0.010905 -1.750123 0.0801
a5 0.041910 0.012491 3.355293 0.0008*
16 -0.015248 0.011522 -1.323309 0.1857
l‘ BI-GARCH(l,l) Fl =Cl+a11Fl-1+§- gl\ SI-\ +ef.t S =C+a21$-1+§gzw Fl-i +es.l
4-27
Granger
4-28
Granger
GARCH
Granger GARCH
Granger




