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10 

Unit Root Test, Univariate GARCH and 

Multivariate GRACH  

 

4.1 ( Unit Root Test ) 

(mean) (variances) 

Augmented Dickey  Fuller test (ADF) 

Level order of integration 0 I(0) 

ADF MacKinnon 0.05 ADF 

MacKinnon (Non-statinary) 

(differencing) (stationary) 

 

1) ( Unit Root Test )  

 4.1 

 

4.1 ( Unit Root Test )   

Level or  I(0) 

 

 Augmented Dickey-Fuller test statistic Test critical values 5% level Prob.* 

 -1.7589 -1.9422 0.0747 

 9.3680 -1.9422 1.0000 

 5.5498 -1.9422 1.0000 
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4.1 ( ) 

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 1.3780 -1.9422 0.9579 

 6.5618 -1.9422 1.0000 

 5.0321 -1.9422 1.0000 

 2.0936 -1.9422 0.9915 

 1.6879 -1.9422 0.9779 

 6.6474 -1.9422 1.0000 

 9.8146 -1.9449 1.0000 

:  

 
 4.1 

MacKinnon (non-stationary) 

level or I(0) 0.05 First 

difference  

4.2 ( Unit Root Test )   

First difference or  I(1) 

 Augmented Dickey-Fuller test statistic Test critical values 5% level Prob.* 

 -3.8320 -1.9422 0.0002 

 -5.1942 -1.9422 0.0000 

 -0.6392 -1.9422 0.4395 

 -14.5159 -1.9422 0.0000 

 -1.2782 -1.9422 0.1852 

 -9.4790 -1.9422 0.0000 

 -2.6878 -1.9422 0.0072 

 -1.4158 -1.9422 0.1459 

 -2.0256 -1.9422 0.0413 

 -2.8257 -1.9450 0.0053 

:  
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 4.2 

(stationary) First difference 0.05

 Second Difference 4.3  

 

4.3 ( Unit Root Test )   

Second differrence or  I(2) 

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 -11.3497 -1.9422 0.0000 

 -11.2377 -1.9422 0.0000 

 -16.4384 -1.9422 0.0000 

: 
 

 4.3 

(stationary) Second difference or I(2) 

0.05 

 

2) ( Unit Root Test )  

 4.4  

 

4.4 ( Unit Root Test )   

Level or  I(0) 

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 0.538474 -1.94295 0.8313 

 0.525373 -1.94295 0.8282 

 -0.24234 -1.94295 0.5974 

 0.631157 -1.94295 0.8516 

 -0.53582 -1.94295 0.4834 
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4.4 ( )    

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 -0.27174 -1.94297 0.5867 

 0.227236 -1.94297 0.7509 

 -0.0253 -1.94295 0.6728 

 0.150092 -1.94295 0.7282 

 -0.11684 -1.94295 0.6419 

: 
 

  4.4 

Level or  I(0) 0.05 

First Difference or I(1) 4.5  

 

4.5 ( Unit Root Test )   

First difference or I(1) 

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 -10.6454 -1.9430 

0.000

0 

 -11.2610 -1.9430 

0.000

0 

 -10.6717 -1.9430 

0.000

0 

 -10.1760 -1.9430 

0.000

0 

 -12.5444 -1.9430 

0.000

0 

 -16.1139 -1.9430 0.000
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0 

 -9.6202 -1.9430 

0.000

0 

 -11.1911 -1.9430 

0.000

0 

 -10.6458 -1.9430 

0.000

0 

 -10.6141 -1.9430 

0.000

0 

: 
  4.5  

(stationary) First difference or I(1) 

0.05 0.05 

 

 
1) ( Unit Root Test )  

4.6  

 

 4.6 ( Unit Root Test )  

 Level  or I(0) 

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 -0.92562 -1.94312 0.3139 

 1.588389 -1.9433 0.9723 

 2.020704 -1.9433 0.9896 

 -0.0822 -1.9433 0.6535 

 0.365498 -1.9433 0.7887 

 -0.39344 -1.94311 0.5406 

 0.370538 -1.9433 0.79 
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 3.417256 -1.94329 0.9998 

 1.011365 -1.9433 0.9174 

 1.466624 -1.9433 0.9644 

: 
 

 4.6  

(non-stationary) Level or  I(0)

0.05 First Difference or I(1) 4.7 

 

 

 4.7 ( Unit Root Test )  

 First diferrence or I(1) 

 

Augmented Dickey-Fuller test 

statistic 

Test critical values 5% 

level Prob.* 

 -12.5040 -1.9431 0.0000 

 -5.2415 -1.9433 0.0000 

 -3.7557 -1.9433 0.0002 

 -3.6570 -1.9433 0.0003 

 -3.9176 -1.9433 0.0001 

 -20.4821 -1.9431 0.0000 

 -5.6307 -1.9433 0.0000 

 -2.6680 -1.9433 0.0079 

 -3.7071 -1.9433 0.0003 

 -2.7358 -1.9433 0.0065 
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  4.7 

(stationary) First difference or I(1) 0.05 

0.05  

 

4.2 Univariate GARCH   

1)  Univariate GARCH 

 

 

 

 

4.8 Univariate GARCH : 

 
 Variable Coefficient t-Statistics Prob. 

 C 0.013 0.344 0.731 

AR(1) 0.219 3.418 0.001* 

AR(12) -0.481 -6.297 0.000* 

 C 0.889 65.487 0.000* 

AR(1) 0.262 3.340 0.001* 

 C 0.150 7.085 0.000* 

AR(12) 0.139 2.343 0.019* 

 C -0.032 -2.847 0.004* 

AR(10) 0.184 5.437 0.000* 

 C -0.005 -57.203 0.000* 

AR(1) -0.236 -3.333 0.001* 

AR(2) -0.229 -4.092 0.000* 

AR(3) -0.254 -4.592 0.000* 
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AR(12) 0.300 7.133 0.000* 

 C -0.009 -0.371 0.710 

AR(1) -0.345 -5.472 0.000* 

AR(2) -0.345 -4.837 0.000* 

 C 0.198 10.897 0.000* 

AR(10) 0.114 2.663 0.008* 

 C 0.110 3.162 0.002* 

AR(3) 0.194 2.677 0.007* 

AR(12) 0.373 4.843 0.000* 

AR(16) -0.166 -1.999 0.046* 

     

4.8 ( )     

 Variable Coefficient t-Statistics Prob. 

 C -0.022 -0.729 0.466 

AR(1) -0.320 -5.873 0.000* 

AR(6) 0.406 9.794 0.000* 

 C 0.361 20.850 0.000* 

AR(1) 0.264 3.308 0.001* 

AR(12) -0.364 -6.998 0.000* 

AR(11) 0.305 7.395 0.000* 

: 
: * coefficient 0 

0.05 

 

4.9 Univariate GARCH : 

 

 Variable Coefficient t-Statistics Prob. 

 C -0.059 -0.325 0.745 
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 GARCH(-1) 1.097 3.718 0.000* 

 C 0.102 17.536 0.000* 

 GARCH(-1) -0.871 -19.864 0.000* 

 C 0.009 1.281 0.200 

 RESID(-1)^2 0.095 2.954 0.003* 

 GARCH(-1) 0.899 25.416 0.000* 

 C 0.040 5.447 0.000* 

 RESID(-1)^2 1.265 5.574 0.000* 

 C 0.001 1.759 0.079 

 RESID(-1)^2 -0.048 -3.291 0.001* 

 GARCH(-1) 1.046 46.829 0.000* 

 

 

     

4.9 ( ) 
 Variable Coefficient t-Statistics Prob. 

 C 0.000 0.129 0.898 

 RESID(-1)^2 0.056 2.355 0.019* 

 GARCH(-1) 0.953 44.062 0.000* 

 C 0.054 18.533 0.000* 

 GARCH(-1) 1.739 445.430 0.000* 

 GARCH(-2) -1.019 -229.245 0.000* 

 C 0.003 1.185 0.236 

 RESID(-1)^2 0.451 3.999 0.000* 

 GARCH(-1) 0.638 7.778 0.000* 

 C 0.061 9.088 0.000* 

 RESID(-1)^2 0.306 3.570 0.000* 

 C 0.067 11.368 0.000* 

 RESID(-1)^2 0.804 14.098 0.000* 

 GARCH(-1) -0.076 -15.315 0.000* 

: 
: * coefficient 0 

0.05 



 36

 4.8 4.9 

 

      

:    1 120.013 0.219 0.481t t tx x x- -= + -     
tx t 

  1tx -  t-1 AR(1) 

  12tx -  t-12 AR(12) 

: th =  -0.059 + 1.097 1th -  

 th  (GARCH) t 

1th -  (GARCH)  t-1

  
 

 

:   1 20.009 0.345 0.345t t tx x x- -= - - -  

tx t 

  1tx -  t-1 AR(1) 

  2tx -  t-2 AR(2) 

: th =  0.009 + 0.889 1th - +0.095 2
1te -  

  th ( GARCH) t 

1th -  (GARCH)

t-1   
2

1te -  (RESID^2) 

 t-1 

 
 

:  120.150 0.139t tx x -= +  

: th =  0.102 -0.871 
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:  1 20.009 0.345 0.345t t tx x x- -= - - -  

: th =  0.009+0.899 1th - +0.095 2
1te -  

:  100.032 0.184t tx x -= - +  

: th =  0.040+1.265 2
1te -  

:   1 2 3 120.005 0.236 0.229 0.254 0.300t t t t tx x x x x- - - -= - - - - +  

: th = 0.001+ 01.046 1th - -0.048 2
1te -  

:  100.198 0.114t tx x -= +  

: th =  0.067-0.076 1th - +0.804 2
1te -  

:  3 12 160.110 0.194 0.373 0.166t t t tx x x x- - -= + + -  

: th = 0.056 2
1te - +0.953 1th -  

: 1 60.022 0.320 0.406t t tx x x- -= - - +  

: th =  0.054 +1.739 1th - -1.019 2th -  

:  1 11 120.361 0.264 0.305 0.364t t t tx x x x- - -= + + -  

: th =  0.003 + 0.451 2
1te - + 0.638 1th -  

:  10.889 0.262t tx x -= +  

: th =  0.061+ 0.306 2
1te -  

 

2) Univariate GARCH 

 

 

4.10 Univariate GARCH 

: 

 Variable Coefficient t-Statistics Prob. 

 C 0.008 0.731 0.465 

 AR(5) 0.147 2.925 0.003* 

 C 0.076 1.746 0.081 
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 AR(2) -0.163 -2.176 0.030* 

 C 0.004 0.095 0.925 

 AR(11) -0.130 -2.113 0.035* 

 C 0.000 0.271 0.787 

 AR(12) 0.216 2.774 0.006* 

 C 0.000 2.649 0.008* 

 AR(4) -0.198 -2.229 0.026* 

 C -0.002 -1.709 0.087* 

 AR(11) -0.177 -5.905 0.000* 

 

 

 

4.10 ( ) 

 Variable Coefficient t-Statistics Prob. 

 C -0.014 -0.742 0.458 

 AR(7) 0.087 5.285 0.000* 

 AR(8) -0.002 -2.340 0.019* 

 C 0.067 0.623 0.534 

 AR(1) 0.335 5.460 0.000* 

 AR(5) 0.148 3.029 0.003* 

 C -0.091 -0.544 0.586 

 AR(6) 0.151 2.013 0.044* 

 C 0.018 0.188 0.851 

 AR(5) 0.144 3.020 0.003* 

:  

: * coefficient 0 

0.05 
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4.11 Univariate GARCH 

:  

 Variable Coefficient t-Statistics Prob. 

 C 0.009 6.693 0.000* 

 RESID(-1)^2 0.766 4.321 0.000* 

 C 0.192 2.557 0.011* 

 RESID(-1)^2 0.640 3.962 0.000* 

 GARCH(-1) 0.328 2.414 0.016* 

 C 0.001 4.552 0.000* 

 GARCH(-1) 2.842 202.408 0.000* 

 GARCH(-2) -2.729 -103.334 0.000* 

 GARCH(-3) 0.884 69.745 0.000* 

4.11 ( ) 

 Variable Coefficient t-Statistics Prob. 

 C 0.000 3.736 0.000* 

 GARCH(-1) 1.905 100.331 0.000* 

 GARCH(-2) -0.910 -50.953 0.000* 

 C 0.000 1.110 0.267 

 RESID(-1)^2 0.393 3.677 0.000* 

 GARCH(-1) 0.723 9.560 0.000* 

 C 0.000 2.944 0.003* 

 GARCH(-1) 2.522 26.511 0.000* 

 GARCH(-2) -2.154 -13.032 0.000* 

 GARCH(-3) 0.622 8.502 0.000* 

 C 0.264 12.244 0.000* 

 RESID(-1)^2 0.262 2.648 0.008* 

 C 2.422 2.262 0.024* 
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 RESID(-1)^2 0.185 3.466 0.001* 

 RESID(-2)^2 0.180 3.292 0.001* 

 GARCH(-1) -0.637 -5.802 0.000* 

 GARCH(-2) 0.493 1.957 0.050* 

 C 0.605 7.032 0.000* 

 RESID(-1)^2 0.736 4.419 0.000* 

 C 0.000 -0.016 0.987 

 RESID(-1)^2 -0.045 -3.801 0.000* 

 GARCH(-1) 1.040 42.252 0.000* 

:  

: * coefficient 0 

0.05 

  

4.10 4.11 

 

 

      

:    50.008 0.147t tx x -= +     
tx

t  

 5tx -  

t-5 AR(5) 

   

: th =  0.009 + 0.766 2
1te -  

 th  (GARCH)

t  

  2
1te -  (RESID^2) 

t
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:  120.216t tx x -=  

: th =  1.905 1th - - 0.910 2th -  

:  110.004 0.130t tx x -= -  

: th =  0.001 +2.842 1th - - 2.729 2th - +0.884 3th -  

:  20.076 0.163t tx x -= -  

: th =  0.328 1th - + 0.640 2
1te -  

:  50.018 0.144t tx x -= +  

: th =  0.605 + 0.736 2
1te -  

 

 

: 60.091 0.151t tx x -= - +  

: th = 2.422 -0.637 1th - + 0.185 2
1te - + 

0.493 2th - +0.180 2
2te -  

: 1 50.067 0.335 0.1481t t tx x x- -= + -  

: th = 0.264 +0.262 2
1te -  

: 7 80.014 0.087 0.002t t tx x x- -= - + -  

: th =  1.040 1th - - 0.045 2
1te -  

: 110.002 0.177t tx x -= - -  

: th =  2.522 1th - -2.154 2th - + 0.622 3th -  

: 40.198t tx x -= -  

: th =  0.723 1th - +0.393 2
1te -  

3) Univariate GARCH
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4.12 Univariate GARCH 

 :  

 Variable Coefficient t-Statistics Prob. 

 C 0.008 0.731 0.465 

 AR(5) 0.147 2.925 0.003* 

 C 0.076 1.746 0.081 

 AR(2) -0.163 -2.176 0.030* 

 C 0.004 0.095 0.925 

 AR(11) -0.130 -2.113 0.035* 

 C 0.000 0.271 0.787 

 AR(12) 0.216 2.774 0.006* 

 C 0.000 2.649 0.008* 

 AR(4) -0.198 -2.229 0.026* 

4.12 ( ) 
 Variable Coefficient t-Statistics Prob. 

 C -0.002 -1.709 0.087 

 AR(11) -0.177 -5.905 0.000* 

 C -0.014 -0.742 0.458 

 AR(7) 0.087 5.285 0.000* 

 AR(8) -0.002 -2.340 0.019* 

 C 0.067 0.623 0.534 

 AR(1) 0.335 5.460 0.000* 

 AR(5) 0.148 3.029 0.003* 

 C -0.091 -0.544 0.586 

 AR(6) 0.151 2.013 0.044* 

 C 0.018 0.188 0.851 

 AR(5) 0.144 3.020 0.003* 
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:  

: * coefficient 0 

0.05 

 

4.13 Univariate GARCH 

 :  

 Variable Coefficient t-Statistics Prob. 

 C 0.009 6.693 0.000* 

 RESID(-1)^2 0.766 4.321 0.000* 

 C 0.192 2.557 0.011* 

 RESID(-1)^2 0.640 3.962 0.000* 

 GARCH(-1) 0.328 2.414 0.016* 

 C 0.001 4.552 0.000* 

 GARCH(-1) 2.842 202.408 0.000* 

 GARCH(-2) -2.729 -103.334 0.000* 

 GARCH(-3) 0.884 69.745 0.000* 

4.13 ( ) 
 Variable Coefficient t-Statistics Prob. 

 C 0.000 3.736 0.000* 

 GARCH(-1) 1.905 100.331 0.000* 

 GARCH(-2) -0.910 -50.953 0.000* 

 C 0.000 1.110 0.267 

 RESID(-1)^2 0.393 3.677 0.000* 

 GARCH(-1) 0.723 9.560 0.000* 

 C 0.000 2.944 0.003* 

 GARCH(-1) 2.522 26.511 0.000* 

 GARCH(-2) -2.154 -13.032 0.000* 

 GARCH(-3) 0.622 8.502 0.000* 

 C 0.264 12.244 0.000* 

 RESID(-1)^2 0.262 2.648 0.008* 
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 C 2.422 2.262 0.024* 

 RESID(-1)^2 0.185 3.466 0.001* 

 RESID(-2)^2 0.180 3.292 0.001* 

 GARCH(-1) -0.637 -5.802 0.000* 

 GARCH(-2) 0.493 1.957 0.050* 

 C 0.605 7.032 0.000* 

 RESID(-1)^2 0.736 4.419 0.000* 

 C 0.000 -0.016 0.987 

 RESID(-1)^2 -0.045 -3.801 0.000* 

 GARCH(-1) 1.040 42.252 0.000* 

:  

: * coefficient 0 

0.05 

  

4.12 4.13 

 
:  7 80.014 0.087 0.002t t tx x x- -= - + -  

: th =  0.067-0.076 1th - +0.804 2
1te -  

:  20.076 0.163t tx x -= -  

: th =  0.192+ 0.640 2
1te - +0.328 1th -  

:  50.008 0.147t tx x -= +  

  : th = 0.009 + 0.766 2
1te -  

:  110.004 0.130t tx x -= -  

: th =  0.001 +2.842 1th - - 2.729 2th - +0.884 3th -  

:  120.216t tx x -=  

: th =  1.905 1th - -0.910 2th -  

:     40.198t tx x -= -  
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: th = + 0.723 1th - +0.393 2
1te -  

 

:  110.002 0.177t tx x -= - -  

: th =  2.522 1th - -2.154 2th - -0.622 3th -  

:  1 50.067 0.335 0.148t t tx x x- -= + +  

: th = 0.264+0.262 2
1te -  

: 60.091 0.151t tx x -= - +  

: th =  2.422 - 0.637 1th - + 0.493 2th - + 0.185 2
1te - + 

0.180 2
2te -  

:  50.018 0.144t tx x -= +  

: th =  0.605 + 0.736 2
1te -  

:  7 80.014 0.087 0.002t t tx x x- -= - + -  

: th =  1.040 1th - - 0.045 2
1te -  

tx t 

t ix -  t-i AR(p) 

 th ( GARCH)

t 

t ih -  (GARCH)

t-i   
2
t ie -  (RESID^2) 

 t-i 

 

4.3  ( Multivariate GARCH )  
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,

,

,

tour t

cpi t

exr t

h

h

h

å õ
æ ö
æ ö
æ ö
ç ÷

=
0.0709*

0.2308*

0.0077*

å õ
æ ö
æ ö
æ ö
ç ÷

+
0.423* 0.167* 0.145

0.446 0.377* 0.238

0.169* 0.044 0.732*

- -å õ
æ ö-æ ö
æ ö-ç ÷

2
, 1

2
, 1

2
, 1

tour t

cpi t

exr t

e

e

e

-

-

-

å õ
æ ö
æ ö
æ öæ ö
ç ÷

 

 

 

,

,

,

tour t

cpi t

exr t

h

h

h

å õ
æ ö
æ ö
æ ö
ç ÷

=
0.007*

0.5878

0.0283

å õ
æ ö
æ ö
æ ö-ç ÷

+
0.930* 0.590* 0.181

89.049* 0.611 4.443

30.994 0.349 0.829*

- -å õ
æ ö-æ ö
æ ö-ç ÷

, 1

, 1

, 1

tour t

cpi t

exr t

h

h

h

-

-

-

å õ
æ ö
æ ö
æ öæ ö
ç ÷

 

 

,

,

,

tour t

cpi t

exr t

h

h

h

å õ
æ ö
æ ö
æ ö
ç ÷

=
0.024*

0.475*

0.201*

å õ
æ ö
æ ö
æ ö
ç ÷

+
2.648* 103.600* 7.649*

238.243* 10.049* 91.322

7.563* 2.071* 0.762*

-å õ
æ ö-æ ö
æ ö- -ç ÷

, 1

, 1

, 1

tour t

cpi t

exr t

h

h

h

-

-

-

å õ
æ ö
æ ö
æ öæ ö
ç ÷

 

 

,

,

,

tour t

cpi t

exr t

h

h

h

å õ
æ ö
æ ö
æ ö
ç ÷

=
0.011

0.029

0.000

å õ
æ ö
æ ö
æ ö
ç ÷

+
0.047 1.203* 36.870*

2.908* 0.053* 11.945*

0.462 0.028 0.028

-å õ
æ ö- -æ ö
æ ö- -ç ÷

, 1

, 1

, 1

tour t

cpi t

exr t

h

h

h

-

-

-

å õ
æ ö
æ ö
æ öæ ö
ç ÷

+ 

 
0.126 4.856* 12.882

0.848 0.213* 2.131*

0.028 0.374* 0.120

å õ
æ ö-æ ö
æ ö
ç ÷

, 2

, 2

, 2

tour t

cpi t

exr t

h

h

h

-

-

-

å õ
æ ö
æ ö
æ öæ ö
ç ÷

 

 

,

,

,

tour t

cpi t

exr t

h

h

h

å õ
æ ö
æ ö
æ ö
ç ÷

=
0.049

0.019

0.000

-å õ
æ ö
æ ö
æ ö
ç ÷

+
0.564 5.547* 383.623

2.451 0.745* 1418.346

0.051* 0.017* 0.060

-å õ
æ ö- -æ ö
æ ö
ç ÷

, 1

, 1

, 1

tour t

cpi t

exr t

h

h

h

-

-

-

å õ
æ ö
æ ö
æ öæ ö
ç ÷

 

 

 

,

,

,

tour t

cpi t

exr t

h

h

h

å õ
æ ö
æ ö
æ ö
ç ÷

=
0.009

0.140*

0.037*

å õ
æ ö
æ ö
æ ö
ç ÷

+
0.141* 0.126* 0.045

0.861* 0.480* 1.221*

0.373* 0.142 0.117*

-å õ
æ ö
æ ö
æ ö
ç ÷

2
, 1

2
, 1

2
, 1

tour t

cpi t

exr t

e

e

e

-

-

-

å õ
æ ö
æ ö
æ öæ ö
ç ÷

+ 
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0.197 4.047* 3.148

23.258* 0.013 9.571

6.092 1.438 0.756

-å õ
æ ö-æ ö
æ ö-ç ÷

, 1

, 1

, 1

tour t

cpi t

exr t

h

h

h

-

-

-

å õ
æ ö
æ ö
æ öæ ö
ç ÷

+ 

    
0.032 2.382* 4.042

14.416 0.538* 6.409

4.484 0.467 0.486

-å õ
æ ö-æ ö
æ ö-ç ÷

, 2

, 2

, 2

tour t

cpi t

exr t

h

h

h

-

-

-

å õ
æ ö
æ ö
æ öæ ö
ç ÷

 

 

 

 
,

,

,

tour t

cpi t

exr t

h

h

h

å õ
æ ö
æ ö
æ ö
ç ÷

=
0.015

0.007*

0.236*

å õ
æ ö
æ ö
æ ö
ç ÷

+
0.027 0.075* 0.017

0.126 0.082* 0.098*
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0.972* 0.767 1.807
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93.974 0.062 25.465

1.307 0.038 0.091
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1. : Multivariate (ARCH,GARCH)  

(1,0) 

 t 

t-1 0.423 -0.167 

0.10

 

2. :  Multivariate 

(ARCH,GARCH)  (0,1) 

 t 

t-1 



 49

0.930 0.590- 0.10

 

3. : Multivariate (ARCH,GARCH) 

 (0,1) 

 t , 
t-1 

2.648  10.049 7.649- 0.10  
4. : Multivariate (ARCH,GARCH)  (0,2) 

 t 

t-1 1.203 36.870-

 t-2 4.856

0.10  
5. : Multivariate (ARCH,GARCH) 

 (0,1) 

 t 

t-1 0.10 5.547

t-1   
6. : Multivariate (ARCH,GARCH) 

 (1,2) 

 

 t 

t-1 0.141 

0.126 0.10
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 t 

t-1  t-

2 -4.047 2.382 

t-1  t-2 

7. : Multivariate (ARCH,GARCH) 

 (1,1) 

 

 t 

t-1 -0.075 

0.10

 

  

 t 

t-1 -0.972  

8. :  Multivariate 

(ARCH,GARCH)  (0,1) 

 t 

t-1 

0.10 3.067 

 

9. :  Multivariate 

(ARCH,GARCH)  (0,1) 

 t 

t-1 -5.791 70.082 -83.325 

0.10  
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10. : Multivariate (ARCH,GARCH)  (0,2) 

 t 

t-1 -9.282 -0.476 

 t-2 4.063 0.10  
 

1)  

   

   

   

   

   

   

   

   

   

   

   

 

 

2) 
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1) (shock)

 

(shock) 
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