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Abstract:

This study aims to determine the exent of islamic financial markets capability
to diversify international markets portfolios, This study has been used as sample of
islamic financial markets components like islamic malysia index ,islamic Dow Jones
index, and the markets of USA, UK, Germany, Japan, so that achieve a study and
identify fluctuations of these markets and compare them with their financial fellows
next to the relationship of joint integration between the tow groups by using johnson
model joint integration in addition to the selection of angel granj, so that as

consequence, show us inexistant any relationship on the long term,

we also doing a study on relationship of dynamic conditional link between
theses groups which show so weak link except that is supscriped at Dow Jones index
with  Germany and UK Finally, we still try to diversify the portfolio by using
markwez style that show the Islamic Financial market role to reduce the risks of

international markets of 81%.

Keywords: Islamic Financial Markets - Risk - Diversification - Optimal Portfolio
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Augmented Dickey-Fuller Unit Root Test on R

Mull Hypothesis: R has a unit root
Expgenous: Constant

Lag Length: 1 {Automatic - based on SIC, madag=28)

t-Statistic Prob.*
Augmented Dickey-Fuller test siatistic -35. 78104 0.0000
Test critical values: 1% level -3 432796
5% level -2_BE2506E
10% lewel -2 567330
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependant Varabla: D{R)
Method: Least Squares
Date: 1024717 Time: 22:54
Sample (adjusted): 1/03/2008 6302017
Included obsarvations: 2477 after adjustments
‘Variahle Coafficient Std. Ermor t-Statistic Prob.
R(-1) -0.953841 0026658  -35.78104 0.0000
Di{R{-1)) 0078423 0020045 3912362 0.0001
c 0000120 0.000216 0.554034 0.5796
R-squared 0445703 Mean dependent var 2_39E-08
Adjusted R-squared 04452585 5.0. dependent var 0.014420
5.E. of regression 0010740  Akaike info criterion -6. 278464
Sum squared resid 0.285372 Schwarz criterion -6.221422
Loq likelihood 7716853 Hannan-Cuinn criber. -6.225906
F-statistic 094 6553  Dwrbin-Watson stat 1.99T476
Prob(F-statistic) 0000000
Augmented Dickey-Fuller Unit Root Test on R
Mull Hypothesis: R has a unit root
Exogencus: Constant
Lag Length: 1 {Automatic - based on SI1C, maxdag=26)
t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -37.93006  0.0000
Test critical values: 1% level -3.43279%6
5% level -2.BE2506
10% lewvel -2.567330
*Mackinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependant Variabla: D{R)
Method: Least Squares
Date: 10/24/17 Time: 22:57
Sample (adjusted): 17032008 6E3N2017
Included observations: 2477 after adustmants
‘Variable Coefficient  Sid. Ermor t-Statistic Prob.
Ri-1) -1.088078  0.02B680 -37.038906  0.0000
Di{R{-1)) 0064865 0020063 3238167  0.0012
c ET7S5E-05  0.000248 0230713  0.B17E
R-squared 0.512822 Mean dependent var 4 51E-07
Adjusted R-squared 0.512528 5.0. dependent var 0017768
5.E. of regression 0012408  Akaike info criterion -5.940030
Sum squared resid 0.380783 Schwarz criterion -5.932088
Lo likelinood 7358728  Hannan-Quinn criter. -5.83T472
F-statistic 1302.633 Dwrbin-Watson stat 2006303
Prob(F-statistic) 0.000000
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Augmented Dickey-Fuller Unit Rioot Test on R

Mull Hypothesis: R has a unit root
Expgenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxdag=26)
t-Sitatistic Prob.*
Augmented Dickey-Fuller test statistic -47.71464  0.0001
Test critical values: 1% level -3.432795
5% level -2_BE2506
10% lewvel -2.56T329
*MacKinnon (1996) one-sided p-valuss.
Augmented Dickey-Fuller Test Equation
Diependant Variable: D{R)
Method: Least Squares
Date: 1002417 Time: 22:26
Sample (adjusted): 1/02/2008 6EM2017
Induded obsarvations: 2478 after adjustmants
Variable Cosfficient  Std. Ermor t-Statistic Prob.
Ri-1) -0.857977 0020077 4771464 0.0000
c TO6E-05 0000148 0532429 05045
R-squared 0479032 Mean dependent var B.E4E-07
Adjusted R-squared 0478821 5.D. dependent var 0.010306
5.E. of regression 0.007T440  Akaike info criterion -6.963090
Sum squared resid 0.137055  Schwarz criterion -6.958396
Log likelihood BE20268 Hannan-Quinn criter. -6.961385
F-statistic 2276687 Dwrbin-Watson stat 2000759
Prob(F-statistic) 0.000000
Augmented Dickey-Fuller Unit Root Test on R
Mull Hypothesis: R has a unit noot
Expgenous: Constant
Lag Length: O {(Automatic - based on SIC, maxdag=26)
t-Sitatistic Prob.*
Augmented Dickey-Fuller test statistic -51. 60500 0.0001
Test critical values: 1% level -3.432T795
5% level -2 BE2506E
10% leweal -2 567329
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Varabla: D{R)
Method: Least Squares
Date: 10/24/17 Time: 23:00
Sample (adjusted): 17022008 6AN2017
Induded observations: 2478 after adjustments
‘ariable Coefficient Std. Ermor t-Statistic Prob.
R(-1) -1.036472 0.020085  -51.60500 0.0000
C 0000113 0.000323 0348861 0.7272
R-sgquared 0518201 Mean dependent var -3 TSE-06
Adjusted R-squared 0518007 5.0. dependent var 0.0Z3156
5.E. of regression 0016076  Akaike info criterion 5422116
Sum sguared resid 0630928 Schwarz criterion -5.41T7422
Lieg likelihood 6720001 Hannan-Ouinn criter. -5.420411
F-statistic 2663076 Durbin-Watson stat 2001433
Prob(F-statistic) 0000000
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Augmented Dickey-Fuller Unit Root Teston R

Mull Hypothesis: R has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on SIC, maxlag=26)
t=Statistic Prob.*
Augmented Dickey-Fuller test statistic =19 35796 0.0001
Test critical values: 1% level =3.432795
5% level -2.862506
10% level -2 567329
“MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(R)
Method: Least Squares
Date: 10/24M17 Time: 23:02
Sample (adjusted): 1/02/2008 6/30/2017
Included observations: 2478 after adjustments
\ariable Coefficient Std. Error t-Statistic Prob.
R{-1) -0.991953 0.020007 -49.35796 0.0000
C 0.000170 0.000295 0.575949 0.5647
R-squared 0495950 Mean dependent var -2 97E-06
Adjusted R-squared 0495746 S.D. dependent var 0.020645
S.E. of regression 0.014660 Akaike info criterion -5 606536
Sum squared resid 0.532155 Schwarz criterion -5.601843
Log likelihood 6948.498 Hannan-Cuinn criter. -5.604832
F-statistic 2436208 Durbin-\Watson stat 1.998764
Prob(F-statistic) 0.000000
Auwsgmented Dickey-Fuller Unit Root Test on R
Mull Hypothesis: R has a unit root
Expgpenous: Constamt
Laqg Length: 1 {(Automatic - based on SI1C. madag=26)
t-Statistic Prob.*
Susgmented Dickey-Fuller test statistic -38 BE094 0. DO
Test critical walues: 1% leweal -3 432798
5% lavel -2_BEZS50E
10% lewvel -2 567330
*MackKinmon (1996) one-sided p-valuss.
Augmented Dickey-Fuller Test Equation
Dependant Warabla: D{R)
Method: Least Sgquares
Date: 10/24/17 Time: 23:04
Samgle (adjusted): /032008 GEANI01T
Induded obsarvations: 2477 after adjustmeants
‘Wariable Cioefficiant Std. Ermor t-Statistic Prob.
R(-1) -1.127817 0.029022 -38.86094 00000
D{R{-1]) 0078168 0020047 3.709341 0.0001
C 0.000229 0000245 0.935448 0.3496
R-squared 0526758 hean dependent var -1_87E-0T
Adjusted R-squared 0528376 S.D. dependent var 0017713
5.E. of regression 0012190 Akaike info criterion -5.0975185
Sum sguared resid 0387628 Schwarz criterion -5.0688142
Lo=g likelifvoosd 7403 266 Hannan-COuinn criter. -5 872627
F-statistic 1376.88T7 Dwrbin-WWatson stat 1.997385
Prob(F-statistic) 0000000
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Phillips-Perron Unit Root Test on R

Null Hypothesis: R has a unit root
Exogenous: Constant
Bandwidth: 8 (Newey-West automatic) using Bartlett kernel

Adj. t-Stat Prob.*

Phillips-Perron test statistic -44.06263 0.0001
Test critical values: 1% level -3.432795

5% level -2.862506

10% level -2.567329

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.000116
HAC corrected variance (Bartlett kernel) 0.000101

Phillips-Perron Test Equation

Dependent Variable: D(R)

Method: Least Squares

Date: 10/25/17 Time: 00:31

Sample (adjusted): 1/02/2008 6/30/2017
Included observations: 2478 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

R(-1) -0.884475 0.019962  -44.30759 0.0000

C 0.000108 0.000216 0.500061 0.6171

R-squared 0.442237 Mean dependent var -1.36E-07

Adjusted R-squared 0.442012 S.D. dependent var 0.014417

S.E. of regression 0.010770 Akaike info criterion -6.223367

Sum squared resid 0.287179 Schwarz criterion -6.218673

Log likelihood 7712.751 Hannan-Quinn criter. -6.221662

F-statistic 1963.162 Durbin-Watson stat 1.981749
Prob(F-statistic) 0.000000

Phillips-Perron Unit Root Teston R

MNull Hypothesis: R has a unit root
Exogenous: Constant
Bandwidth: 10 (Newey-West automatic) using Bartlett kernel

Adij. t-Stat Prob.*

Phillips-Perron test statistic -49.43100 0.0001
Test critical values: 1% level -3.432795

5% level -2.862506

10% level -2.567329

*MacKinnon (1996) one-sided p-values.

Residual variance (no correction) 0.000215
HAC corrected variance (Bartlett kernel) 0.000189

Phillips-Perron Test Equation

Dependent Variable: D(R)

Method: Least Squares

Date: 1V25(17 Time: 00:35

Sample (adjusted): 1/02/2008 6/30/2017
Included observations: 2478 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

R(-1) -0.991953  0.020097 -49.35796  0.0000

c 0.000170  0.000295 0575949  0.5647

R-squared 0.495950 Mean dependent var -2.97E-06

Adjusted R-squared 0.495746 S.D. dependent var 0.020645

S.E. of regression 0.014660 Akaike info criterion -5.606536

Sum squared resid 0.532155 Schwarz criterion -5.601843

Log likelihood 6948498 Hannan-Quinn criter. -5.604832

F-statistic 2436.208 Durbin-Watson stat 1.998764
Prob(F-statistic) 0.000000
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Phillips-Perron Unil Rool Test on R

Mull Hypoihesis: R has a unil rool
Extgenaus: Conslan
Bardwidth: D (Mewey-Wesl aulamalic] using Barllsll kemel
Adi -Sis  Prob."
Phillips-Perman lesl slalistic -51.78566 00001
Tesl eitical valses: 1% level -3.432705
5% level -2.B52505
10% leved -2 567329
"Mackinnon [190E6) one-sided pvalues.
Resitual varianee (no carrection) 0.000258
HAC correcied vasiance (Bartiell kermel) 0.0D0231
Phillips-Perran Tes! Eguation
Dependent Variable: D[R}
Method: Least Squares
Date: V25T Tirme: D0:33
Sarmle [adjusted): 1002/2008 E/20201T
nichuded observations: 2478 afler sdjustments
Variabile Coeflicient S Emor -Stalistic  Prob.
Ri-1) -1.035472  QUOC00BS  -51.60500  D.OOOD
[ 0000113 0000323 (L34BBE1  0.7ITR
ared 0.51B201  Mean dependentvar  -3.7SE-06
Adiusted R-squared 0518007 5.0 dependenl var 0.023158
5 E. af regression 0.0IB0TE  Akaike info eilesion -5.422116
Surn stuared regid 0630028 Schwarz criberion -5.417422
Loy likslibvesd ETZ0.001  Hamnan-Ouinn eriler. 5420411
F-statistic FEEIOTE  Durbin-Watson atal 2001433
PrabF-slalistic) 0000000
Phillips-Perran Unil Rool Test on R
Mull Hypothesis: R has a unil roet
Extenous: Conslan
Bardwidih: 3 [Newey-Wesl aubamalic) using Barlett kemel
Adi 1-Stat  Prob.”
Phillips-Perron tesl slalistic 5233161 0.0001
Tesl ertical values: 1% leved -3.432705
55 level -2.B52506
10% level -2.557329
*MacKinnon (1006} ene-sided pvalues.
Resitual vafanes (no earrection) 0.000149
HAC corrected variante (Bartiell kermel) 0.000133
Phillips-Perion Tes! Equatian
Desendenl Variable: DIR)
Methed: Least Squares
Date: JVZSMT  Time: D0:3T
Samal-e [adiusted): 1/02/2008 E/30/HMT
observations: 2478 aler adjusiments
Viariakile Coeficierl S\ Emas  -Stalisic  Prob.
Ri-1) -1.047008 Q020074 -52.20574  (LDDOO
C 0000211 Q000246 OBSD4ET  0.3D02
R-stuared 0523078 Mean dependentves -2 1BE-08
Adjusted R-squared 0523786 S.D. dependent var Q01770
5 E. af regression 0012221 Akaike inle erilesion -5.970507
Surn stuared resid 0350601 Schwarz esiterion -5.085813
Ly likelibscsad 7300458 Hannan-Ouinn eriler.  -5.088802
F-statistic 2725439  Durbin-Walsan stal 2007167
ProbyF-slalistie) 0.000000
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Phillips-Permon Unit Rioot Test on R

MNull Hypothesis: R has a unit root
Expgenous: Constant
Bandwidth: 12 (Mewsy-West automatic) using Bartlett kemel

Adj. tStat  Prob®

Phillips-Permon test statistic -47 82637 0.0001
Test critical values: 1% lewel -3 432795

5% level -2 .B62506

10% level -2.587329

*MacKinnon (1996) one-sided p-values.

Residual variance (no cormection) 5.53E-05
HAC corrected vanance (Barflett kernel) 5.897E-05

Phillips-Permon Test Equation

Dependent Variable: D{R)

Meathod: Least Squares

Date: 102517 Time: 00:28

Sample (adjusted): 1/02/2008 632017
Induded observations: 2478 after adjustments

‘Variable Coefficient  Std. Ermor t-Statistic Prob.

R(-1) -0.857977  0.020077 4771464 0.0000

H TOGED5  0.000149 0.532429 0.5845

R-squared 0479032 Mean dependent var B.G4E-OT

Adjusted R-squared 0478821 5.D. dependent var 0.010306

5.E. of regression 0007440  Akaike info criterion -6.96:3090

Sum squared resid 0.137085 Schwarz criterion -6.958396

Lo likelinood BE20268 Hannan-Quinn criter. -6.961385

F-statistic 22T6.68T7 Durbin-Watson stat 2.000758
Prob(F-statistic) 0000000

Phillips-Perron Unit Root Test on R

Null Hypothesis: R has a unit root
Exogenous: Constant
Bandwidth: 10 (Newey-West automatic) using Bartlett kernel

Adi. t-Stat Prob.*

Phillips-Perron test statistic . -49.43100  0.0001
Test critical values: 1% level -3.432795

5% level -2.862506

10% level -2 567329

*MacKinnon (1996) cne-sided p-values.

Residual variance (no correction) 0.000215
HAC corrected variance (Bartlett kernel) 0.000189

Phillips-Perron Test Equation

Dependent Variable: D(R)

Method: Least Squares

Date: 10#25/17 Time: 00:35

Sample (adjusted): 1/02/2008 6/30/2017
Included observations: 2478 after adjustments

\ariable Coefficient  Std. Error t-Statistic Prob.

Ri-1) -0.991953  0.020097 -49.35796  0.0000

C 0.000170  0.000295 0575949  0.5647

R-squared 0495950 Mean dependent var -2.9TE-06

Adjusted R-squared 0495746 S.D. dependent var 0.020645

S.E. of regression 0.014660 Akaike info criterion -5.606536

Sum squared resid 0532155 Schwarz criterion -5601843

Log likelinood 6948498 Hannan-Quinn criter. -5.604832

F-statistic 2436.208 Durbin-Watson stat 1.998764
Prob(F-statistic) 0.000000
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KPS5 Unit Rioot Test on R

Mull Hypothesis: R is stationary
Exogenous: Constant
Bandwidth: 3 (Mewey-¥West automatic) using Bartlstt kemsl

LM-Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0.263778
Asymptotic critical values®: 1% level 0739000
5% level 0.463000
10% level 0347000
*Kwiathowski-Philllips-Schmidt-Shin (1992, Table 1)
Residual variance (no cormection) 0000150
HAC comected varance (Bartlett kermel) 0.000129
KPS5 Test Equation
Diependant Variable: R
Method: Least Squares
Date: 102517 Time: 0039
Sample (adjusted): 1/01/2008 6302017
Induded observations: 2478 after adjustments
‘Variable Coefficient Std. Ermor t-Statistic Prob.
H 0.000201 0.000248 0.819025 0.4129
R-squared 0000000 Mean dependent var 0.000201
Adjusted R-squared 0.000000 S.D. dependent var 0.012230
5.E. of regression 0.012230 Akaike info criterion -5.960411
Sum squared resid 0370655  Schwarz criterion -5. 987065
Liog likelihood 7400.085 Hannan-Cuinn criter. -5.988558
Dwurbin-Watson stat 2.095803
KPSS Unit Root Test on R
Mull Hypothesis: R is stationary
Expgenous: Constant
Bandwidth: 10 (Mewey-WWest automatic) using Bartlett kemel
LM-Stat.
Hwiatkowski-Phillips-Schmidt-Shin test statistic 0.311923
Asymptotic critical values®: 1% level 0.739000
5% level 0.463000
10% level 0.347000
“Kwiathowski-Philllips-Schmidt-Shin (1992, Table 1)
Residual variance (no cormection) 0000258
HAC comected vanance (Bartlett kemal) Q000217
KP5S Test Equation
Dependent Varable: R
Method: Least Squares
Data: 10/25M7T Time: 0042
Sample (adjusted): 1/01/2008 6RAN2017
Induded observations: 2479 after adjustments
‘fariable Cosfficient  Std. Error t-Statistic Prob.
C 0.000108 0000323 03368029 0.7369
R-squared 0000000 Mean dependent var 0.000109
Adjusted R-squared 0.000000 5.0. dependent var 0.016081
5.E. of regression 0.016081 Akaike info criterion -5.421096
Sum squared resid 0640730 Schwarz criterion -5.4 19650
Log likelihood 6721.564 Hannan-Ouinn criter. -5.421144
Dwrbin-Watson stat 2072795




&

St

KP33 Unil Rool Test on R

Mull Hypethesis: R is stalionany

Exngenous: Constan

Bandaidth: 11 (Newey-Wesl aulbmalie] using Barlell kermel

LM-Slal.
Ewialkowaki-Phillips-Schmidl-Shin lesl slalistic 0123452
Azymplolic efitical values®: 1% el 0739000
5% level DL4E300:0
10% lewed 0347000
*Kaiatioomeski-Phillips-Schmidl-Shin (1992, Table 1)
Residual variance (no correction) 0.0001 54
HAC cormecled variance (Bartlell kemel) 0000122
KIPES Tesl Equalion
Dependent Variable: R
Meathod: Leas! Squanes
Diate: 102517 Time: 00:43
Sample [adjusied): 1/071/2008 6302017
Included abservalions: 2479 afer adjusiments
Variabile Coefliceent  S4d. Ermor -Statislic Prab.
C S02E-DS5 DuD0250 AnATa OLE406
R-squared 0000000 Mean dependenl var S5.02E-05
Adjusted R-aquanad 0000000 S0, depandent var 0012426
SE. ol reghession 02428 Akaike inilo efledhon -5.037640
Sum squared resid 0382616 Schwarz criberion -5.835303
Lo likelibood T360.716 Hannan-Cuinn criler. -5.936T97
Duarbin-VW alson stat 2043321
PSS Unit Root Test on R
Mull Hypothesis: R is stationary
Exppenous: Constant
Bandwidth: 12 (Mewey-West automatic) using Bartlett kemel
LM-5Stat.
Kwiatkowski-Phillips-Schmidt-Shin test statistic 0AT322T
Asympiotic critical values*: 1% level 0739000
5% level 0463000
10% level 0347000
“Kwiathowski-Phillips-Schmidt-Shin {1992, Table 1)
Residual variance (no cormection)) 5.54E-D5
HALC comected variance (Barilett karmsl) G.45E-05

KPSS Test Equation

Dependent Varnable: R

Method: Least Squares

Date: 102517 Time: D0:45

Sample (adjusted): 1/01/2008 63002017
Induded observations: 2479 after adjustments

ariable Coefficient  Std. Ermor t-Statistic Prob.
c B.04E-05 0000150 0537586  0.5908
R-squared 0000000  Mean dependent var B.04E-05
Adjusted R-squared 0.000000 S.0. dependent var 0.007445
5.E. of regression 0.007445  Akaike info criterion -6.962218
Sum squared resid 0.137341  Schwarz criterion -6.959872
Lo likeliood B630670 Hannan-Cuinn criter. -6.961366

Durbin-¥V atson stat

1.915509




G

KPSS Unit Root Test on R

Mull Hypothesis: R is stationary
Exogenous: Constant
Bandwidth: 5§ (Mewey-West automatic) using Bartett kemel

LM-Stat
Bwiatkowski-Phillips-Schmidt-Shin test statistic 0172210
Asymptotic critical values*: 1% lewel 0.739000
5% level 0463000
10% level 0.34 7000
“Kwiathowski-Philllips-Schmidt-Shin (1992, Table 1)
Residual variance (mo cormection) 0000117
HALC comected varniance (Bartlett kermel) 0.000128
KPSS Test Equation
Dependant Varable: R
Method: Least Squares
Date: 10R25MT Time: 0044
Sample (adjusted): 1/01/2008 6FN2017
Induded observations: 2479 after adjustments
‘\fariable Cosefficiant Std. Ermor t-Statistic Prob.
c 0.000122 0.000218 0561821 0.5743
R-sgquared 0000000 Mean dependent var 0.000122
Adjusted R-squared 0.000000 S.D. dependent var 0.010838
5.E. of regression 0010838 Akaike info criterion 6211141
Sum squared resid 0291063 Schwarz criterion -6.208735
Loqg likelinood TEG0.710 Hannan-COuinn critar. -6.210289
Dwrbin-Watson stat 1. 7680948
KPSS Unit Root Test on R
MNull Hypothesis: R is stationary
Exogenous: Constant
Bandwidth: 10 (Newey-Wast automatic) using Bartlatt kermnel
LM-StaL
Kwiatkowski-Phillips-Sehmidi-Shin test statistie 0.212408
Asymptotic critical valuas®: 1% leval 0.739000
5% level 0.463000
10% level 0.347000
*Kwiatkowskl-Phillips-Schmidi-Shin (1992, Table 1)
Residual variance (no correction) 0.000215
HAC comecled variance (Bartlett kemnel) 0.000192
KPSS Test Equation
Dependent Variable: R
Method: Least Squares
Date: 10W25M17  Time: 00:40
Sample (adjusted): 1/01/2008 &/30/2017
Included observations: 2479 after adjustmants
Variable Coefficient  Std. Emor -Statistic Prob.
[+ 0.000171 0.000294 0.580843 0.5614
R-squared 0.000000 Mean dependant var 0.000171
Adjusted R-squared 0.000000 S.D. dependent var 0.014655
S.E. of regression 0.014655 Akaike info criterion 5607682
Sum squared resid 0.53218% Schwarz criterion =5.605336
Loq likelihood 6951.722 Hannan-Ouinn criter. -5.606B30
Durbin-Watson stat 1.8983800
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Carrelogram of Residusls Souared

Date: 1W2EMT  Time: 01:02
Sample: 127312007 B3NN T
Inchided observalions: 2470

Aulocorrelalion  Parlial Correlation A

PAC

C-Stat

0.162
0.240
0.241
0.160
0.253
0.055
0.20:0
0.141
0.233
0aTa
0.241
0.205
0.075
0.166
0.061
0.227
0107
0152
0.263
20 0.0B84
21 0.1E9
22 012
23 0.087
24 0112
25 0.097
26 0073
27 0135
28 0150
29 0140
30 018D
3 004
32 0.076
33 0.
4
35
38

(=== R W= R P

Lr=R - R =T B S )

0.0z0
0133
0.0E3

0182
0218
0182
0.062
0160
-0.024
0.083
0.028
o151
0.050
0.145
0.048
-0.079
-0.007
-0.05T
0129
0.005
0.058
0138
-0.053
-0.028
0014
-0.044
0.1s
0.020
-0.030
0.034
0021
0.057
0013
0.006
-0.043
-0.003
-0.035
0.043
0.0e

E5.393
20831
352.96
416.23
ST5.04
508.02
E497.66
746.85
B82.35
B51.44
110E.1
1210.8
1224 8
1203.7
1303.1
14321
1460.7
1518.6
1632.0
1708.5
1781.3
1823.3
1847.0
187B.6
1802.2
13ME.D
1964 .4
20211
20705
2134 B
2162.0
21764
22021
Z20B.4
Z253.0
Z3ATD.5

0000
0.000
0,000
0.000
0.000
0.000
0.000
0,000
0.000
0.000
0.000
0.000
0,000
0.000
0000
0.000
0.000
0,000
0.000
0000
0.000
0.000
0,000
0.000
0000
0.000
0.000
0.000
0.000
0000
0.000
0.000
0.000
0.000
0000
0000

Correlogram of Residuals Sguared

Date: 1W2EMT  Time: 00:54
Sample: 124312007 63N2017
Included chservations: 2479

Autocorrelation Partial Correlation AC

PAC

Q-Stat

Prob

0208
0411
D248
0218
0455
0228
0413
0.1%9
0.311
10 0.326
11 0337
12 0332
13 0.175
14 0186
15 0.157
16 0282
17 0289
18 0.259
19 0210
20 0186
21 0226
0.200
0220
0175
0.181
0.154
0.172
0.305
0182
0.187

L=R=- R =R I LR

EEBNEREERE

0209
0.384
0.141
0.025
0381
0.080
0.155
-0.011
0.094
0.113
0181
0.020
-0.093
-0.141
-0.076
0.070
0.057
0.034
0.008
0.021
0.005
-0.013
-0.007
0.035
0.019
-0.026
-0.044
0.149
0.015
-0.032

108.19
526.95
679.85
T97.T4

1311.3

1440.5

1864.2

1962.3
2203.5
24568.4
2750.9
3026.4
3027
31885
3251.1
3463.8
3644.0
3811.4
3922.0
4008.2
4136.0
AZ36.1
4357.2
4434 1
4498.7
4558.5
4632.9
4866.7
45945 8
5037.2

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

ST <
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Corelogram of Residuals Squared

Dabe: 1V26MT  Time: D050
Sample: 12312007 &3021T
Included obsenvalions: 2478

Autoeorrekalion Parlial Correlalion AC

O-Stal

0.188
0.082
0.115
0.074
0.072
0.067

0.286
0.321

D00 =~ NN f L R =&

=

0.085
0.07&8

o &= L Kk

0.038

oo - m

0.023

21 D.oz2
22 D.024
23 0.M35

25 0.0BD
28 0.DE5
2T 0.040

0.054
0.DES

0.045

0.034

28
30
kol
32
33 0.029 -0.03T
34
35
38

0.025 -0.006

0281
0.240

0.058 -0.065

0.z
0.000

0.018 -0.03%
0.035 -0.007

0.029

0.037 -0.031
0.018 -0.162
0.025 -0.042

0.030

20 0.033 -0.006

0.0E
0.036
0021

24 0.024 -0.015

0133
0116
0.00%

28 0.015 -0.025

0.045
0.034

0.043 -0.014

0.032

0.058 -0.026
0.051 -0.041

0.021

57108
118.24
151.24
164.67
177.38
185.38
185.98
393.47
E40.40
B57.99
ETE.55
69091
B91.7d
B95.06
B98.61
TOZ. 11
TOZ.94
T04.56
T0E.66
0944
T10.63
T12.03
T17.08
T18.56
T734.69
T45.76
T40.74
750.31
T57.58
T68.22
T72.82
T78.11
T80.27
Bi4.26
B10.7T7
B13.59

Correlogram of Residuals Squared

Date: 1W2EMT  Time: 00:56
Sample: 121312007 6302017
Included cbservations: 2479

Autocorrelation Partial Correlation AC

PAC

Q-Stat

Prob

0.235
0.278
0.318
0283
0.357
0211
0.204
0.158
0.273
10 0266
11 0,180
12 0228
13 0221
14 0,181
15 0.242
16 0,190
17 0,187
18 0258
19 0206
20 0.125
21 0.188
0.147
0.187
0.098
0.169
0.128
0.153
0282
0.080
0.151

[=R=-Ir - R Tl LR

EERENERREER

0.235
0.235
0238
0.159
0223
0.015
-0.007
-0.067
0.118
0.115
0.033
0.068
0.059
-0.069
0.050
0.025
0.035
0.115
0.048
-0.096
-0.008
-0.062
0.054
-0.058
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Comelogram of Residuals Squared
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- Series: R
Sample 12/31/2007 6/30/2017
00+ Observations 2479
400 | ] Mean 0.000171
Median 0.000479
300 4 u Maxdmum 0107875
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— Series: R
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Starting estimation process...

R
GA@RCH{ 8) SPECIFICATIONS **
R
Dependent variable ELCI

Mean Equation : ARMA (0, 0} mod
No regressor in the conditional
Wariance Equation : GARCH (1, 1
No regressor in the conditional
Normal distribution.

e

Strong convergence using numeri
Log-likelihood = 9138.53
Please wait : Computing the Std

Fobust Standard Errors (Sandwi

Coefficient
Cmt (M) 0.D00Z98 O
Cst (V) = 10%6 0.784191
ARCH{Alphal) 0.023324
GARCH (Betal) 0.B318&4
Ho. Observations : 2473 N
Mean (Y} £ o.poooa W
Skewness (¥) : -0.97363 K
Log Likelihood : 913B.526 A

(06)08; kol

el .

mean

} model.
variance

cal derivatives

Errors

ch formula}

Std.Error t-value
-0D011118 Z.682
D.32763 2.394
D.D2027TD 4.604
D.D233D0% 38.27
o. Parameters :
ariance (¥} E
urtosis (Y} :
ipha[1]+Beta[1]:

t-prob
D.oD74
D.01sB
0.o00o0
D.oo00

4
0.00006

25.65668

0.98519

The sample mean of sguared residuals was used to start recursion.
The positivity constraint for the GARCH (1,1) is observed.

This censtrzaint is alphalL1/[1
The unconditional wariance is 5
The conditions are alphal01 > O
=> See Doornik & Ocms (2001
The condition for existence af
The comstraint ecuals 0.9B88013
=> %ee Ling & Mchleer (2001

Estimated Parameters Vector :
0.000298: O0.TB4191: 0.D93324:

Elapsed Time : 0.452 seconds

B e e E R T
** GERCH({ 7} SPECIFICATIONS =**
B e T
SP5000

(0, 01 =med
conditional
GARCH (1, 1

conditional

Dependent wvariable
Mean Eguation : ARMA
Ho regressor in the
Variance Eguatiom :
Ho regressor in the
Hormal distribution.

Strono convercence using numeri
Log-likelihood = BL70_.75
Flease wait : Computinog the Std
Bobust Standard Errors (Sandwi
Coefficient

Cst (Mh 0.DODS85S O
et (TN v TS n niavar
ARCH{Alchall 0.125820
BRECE (Bl ) n RSRTAS
M (Heemrastdone - 7479 M
Mean (¥ B n onaeen W
Blmurnmes IV - -0 ANTFAR W
T 15 kel 5 hond - RI7?A TS4A A

Thm mamele mesn  F soosrced resed

S

im o omlmhalT1 401

Mhm 3 b S d g -

Thim ~an=traint

Mhm srmmmm A b G mme ] temed me— G 0L
Mhm cmedi e mme mrm = Tebha TAT w0
= Qs Pammrmil B e IAATA
[L L —— . LT
_— Fmm Timm ¢ MR Tlem— dEAATS

IR T - PR+ R

- beta{L}] »= 0.
_28418e-005

+ alpha[L] + beta[L] < 1 and alphali]

for more details.

+ beta[i] >= 0.

the fourth moment of the GARCH is ocbserwved.

and should be < 1.
for details._

0.BS1869

=l .
mean
} model.

wariance

cal derivatiwves

Errors ...

for D.00753333 minutes) .

ch formulalk

Std.Error t-value t-oroh
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AR AR R AR AAREEE AR AR T T AR
** GERCH(10) SPECIFICATIONS **

B T T T T T T T T T
Dependent wvariable : DAX100

Mean Eguation : ARMA (0, 0) model.

No regressor in the conditional mean
Variance Eguation : GARCH (1, 1) model.
No regressor in the conditional wvariance
Hormal distributiom.

Strong convergence using numerical derivatives
Log-likelihood = 7333.95
Please wait : Computing the S5td Errors

Robust Standard Errors (Sandwich formula)
Coefficient Std.Errer t-value t-prob

Cst (M) 0.000734 0.00023380 3.138 0.0017
Cst (V) = 10"4 0.026600 0.009666% 2.752 0.0060
ARCH({Alphal) 0.0833937 0D.014966 5.608 0.0000
GARCH (Betal) 0.903284 0.016067 56.22 0.0000
Ho. Observations : 2479 HNo. Parameters H 4
Mean (¥) H 0.00017 WVariance (Y) : 0.00021
Skewness (Y) H 0.00047 Eurtosis (Y) : 8.8108%
Log Likelihood : 7333.953 Alpha[l]+Beta[l]: 0.98722

The sample mean of sgquared residuals was used to start recursion.

The positivity constraint for the GARCH (1,1) is observed.

This constraint is alpha[L]/[1 - beta(L)] >= 0.

The unconditional wariance is 0.00020816

The conditions are alphal0l > 0, alphalLl + betalLl < 1 and alphalil + betalil >= 0.
=> See Doornik & Ooms (2001) for more details.

The condition for existence of the fourth moment of the GARCH is observed.

The constraint eguals 0.288697 and should be < 1.
=» See Ling & McAleer (2001) for details.

Estimated Parameters Vector
0.000734: 0.026600: 0.083937: 0.9503289

Elapsed Time : 0.47 seconds (or 0.00783333 minutes).

Starting estimation process...

Starting estimation process...

IR R R R R R R R R R R R R R R LR R

** G@RCH(12) SPECIFICATIONS **

KRR E KRR KRR KRR KKK AR Rk KRR K
Dependent variable : NIKKEI_225
Mean Equation : ARMA (0, 0) model.
No regressor in the conditional mean
Variance Equation : GARCH (1, 1) model.
No regressor in the conditional variance
Normal distribution.

Strong convergence using numerical derivatives
Log-likelihood = 7121.53
Please wait : Computing the Std Errors

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

Cst (M) 0.000558 0.00025377 2.200 0.0279
Cst(V) x 1074 0.067833 0.018349 3.697 0.0002
ARCH (Alphal) 0.119711 0.018802 6.367 0.0000
GARCH (Betal) 0.853028 0.020388 41.84 0.0000
No. Observations : 2479 No. Parameters : 4
Mean (Y) : 0.00011 Variance (Y) : 0.00026
Skewness (Y) : -0.49841 ZKurtosis (Y) : 11.09662
Log Likelihood : 7121.533 Alphalll+Beta[ll]: 0.97274

The sample mean of sguared residuals was used to start recursion.

The positivitv constraint for the GARCH (1,1) is observed.

This constraint is alphalL]/[l1 - beta(L)] >= 0.

The unconditional variance is 0.000248828

The conditions are alphal01 > 0. alphalLl + betalLl < 1 and alphalil + betaflil
=> See Doornik & Ooms (2001) for more details.

The condition for existence of the fourth moment of the GARCH is observed.

The constraint eguals 0.974883 and should be < 1.
=> See Lina & McAleer (2001) for details.

Fstimated Parameters Vector :
0.000558: 0.067833: 0.119711: 0.RR3N33

Flanzed Time + 0 44 =saronds (ar 0 00733333 minntas)
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Starting estimation process...

KA kAR AR A AR AR KR AR KRR KA AR AR AR
** G@RCH(11) SPECIFICATIONS **
A A kAR AR A AR AR KA AR KRR KA AR AR AR
Dependent variable : FTSE200
Mean Equation : ARMA (0, 0) model.
No regressor in the conditional mean
Variance Equation : GARCH (1, 1) model.
No regressor in the conditional variance
Normal distribution.

Strong convergence using numerical derivatives
Log-likelihood = 7888.15
Please wait : Computing the Std Errors ...

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

Cst (M) 0.000412 0.00018572 2.220 0.0265
Cst (V) x 1074 0.022584 0.0085178 2.651 0.0081
ARCH (Alphal) 0.111862 0.024380 4.588 0.0000
GARCH (Betal) 0.872807 0.026165 33.36 0.0000
No. Observations : 2479 No. Parameters 4
Mean (Y) : 0.00005 vVvariance (Y) ] 0.00015
Skewness (Y) : -0.14320 Kurtosis (Y) : 11.13709
Log Likelihood : 7888.154 Alpha[l]+Beta[l]: 0.98467

The sample mean of squared residuals was used to start recursion.

The positivity constraint for the GARCH (1,1) is observed.

This constraint is alphal[L]/[1 - beta(L)] >= 0.

The unconditional variance is 0.000147316

The conditions are alphal0Ol > 0., alphalLl + betallLl < 1 and alphalil + betalil >= 0.
=> See Doornik & Ooms (2001) for more details.

The condition for existence of the fourth moment of the GARCH is observed.

The constraint eauals 0.994601 and should be < 1.
=> See Linag & McAleer (2001) for details.

Estimated Parameters Vector :
0.000412: 0.022584: 0.111862: 0.872812

Flapsed Time : 0.684 seconds (or 0.0114 minntes) .

ek e ok ke ok e e ke e ok ok ok e ok e ok ok ok ok ok ok ok ok ok
** GERCH( 9) SPECIFICATIONS **
ek e ok ke ke ok e e ke e ke ok ok e ok e ok ok ok ok ok ok ko ok
Dependent wariable : DJIM
Mean Eguation : ARMA (0, 0) model.
No regressor in the conditional mean
Variance Egquation : GARCH (1, 1) model.
No regressor in the conditional wariance
Normal distribution.

Strong convergence using numerical derivatives
Log—likelihood = 8349.2
Please wait : Computing the Std Errors ...

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-wvalue t—-prob

Cst (M) 0.00048% 0.00014404 3.392 0.0007
Cst (V) = 1074 0.011489 0.0039096 2.939 0.0033
ARCH (Alphal) 0.10%9210 0.012049 5.770 0.0000
GARCH (Betal) 0.881470 0.018056 48 .82 0.0000
No. Observations = 2479 No. Parameters H 4
Mean (Y) 3 0.00012 Variance (Y) H 0.00012
Skewness (Y) s —0.460086 Kurtosis (Y) H 13.18128
Log Likelihood z 8349.199 Alphal[l]l+Betall]: 0.99138

The sample mean of sguared residuals was used to start recursion.
The positivity constraint for the GARCH (1,1) is observed.
This constraint is alphalLl/[1 — beta(L)] >= 0.
The unconditional wariance is 0.000133289
The conditions are alphal0] > 0, alphalll] + betalll < 1 and alphalil
=> See Doornik & Ooms (2001) for more details.
The condition for existence of the fourth moment of the GARCH is not
The constraint eguals 1.00699 and should be < 1.
=> See Ling & McAleer (2001) for details.

Estimated Parameters Vector :
0.000489: 0.011489: 0.109%210: 0.881475

Elapsed Time : 0.512 seconds (or 0.00853333 minutes).
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** SERIES **
kR R xRk
#1: RKLCI
#2: RSP_500

KK E KA KL E KA KL AR A KRR KA KT TR
** MGERCH( 4) SPECIFICATIONS **
Kk kR kA kA KRR E KR KRR KA KRR KKK

Conditional Variance : Constant Correlation Model

Multivariate Student distribution, with 5.65825 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 17676.4
Please wait : Computing the Std Errors ...

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

rho_21 0.380690 0.016248 23.43 0.0000
df 5.658248 0.38411 14.73 0.0000
No. Observations : 2479 No. Parameters : 10
No. Series H 2 Log Likelihood : 17676.382

Elapsed Time : 0.072 seconds (or 0.0012 minutes).

KRk kAR AR
** TESTS **

ke k ko ko

Information Criteria (to be minimized)

Akaike —14.252830 Shibata -14.252862

Schwarz -14.229370 Hannan-Quinn -14.244309

Hoskina's Multivariate Portmanteau Statistics on Sauared Standardized Residuals
Hoskina( 10) = 48.8231 r0.11219751
Hosking( 20) = 100.361 [0.0450018

Warnina: P-values have been corrected bv 2 dearees of freedom

T4 and McaTeod's Multivariate Portmantean Statistics on Sanared Standardized Residnals

Ti-McTeod( 10V = 48.8205 r0.11224661
Ti-McTeod( 20) = 100.295 r0.04542451
Warnina: P-values have heen corrected bv 2 dearees of freedom
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HA KRR R KA RR AR
** SERIES **

Kok dkk kk ok k ok kK

#1: RKLCI

#2: RFTSEL00

KRR AR KKK KRR KKK KRR KRR AR AR
** MG@RCH( 5) SPECIFICATIONS **
o ko ko ko ke ke ok ko ko ko

Conditional Variance : Constant Correlation Model

Multivariate Student distribution, with 6.00027 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 17269.9
Please wait : Computing the Std Errors

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

rho 21 0.259490 0.018427 14.08 0.0000
daf 6.000271 0.42114 14.25 0.0000
No. Observations : 2479 No. Parameters : 10

No. Series : 2 Log Likelihood : 17269.914
Elapsed Time : 0.09%96 seconds (or 0.0016 minutes).

Kok ke
** TESTS **

ARk kR R Rk

Information Criteria (to be minimized)

Akaike -13.924901 sShibata -13.924933

Schwarz -13.901441 Hannan-Quinn -13.916380

Hoskina's Multivariate Portmanteau Statistics on Sguared Standardized Residuals
Hoskina( 10) = 46.4144 ro.16423701
Hoskina( 20) = 114.065 ro.oo4s8e6301

Warnina: P-values have been corrected bv 2 dearees of freedom

Ti and Melend's Multivariate Partmantean Statistics on Sanared Standardized Residuals
Ti-MeTeoad( 10V = 46.4250 rn.1639740
TA-MaTendl 20) = 113 03A rn . Nnaa7721

Warnina: P-values have bheen corrected bv 2 dearees of freedom

Starting estimation process...

ARAAKE KK XA KK
** SERIES **

Rokk kA Ak ok Rk ok k

#1: RKLCI

#2: RDAX30

EAEH K ERAEER IR IR AR AR AR KA R LAY
** MG@RCH( 6) SPECIFICATIONS **
B R E T S 4

Conditional Variance : Constant Correlation Model

Multivariate Student distribution, with 5.69974 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 16708.6
Please wait : Computing the Std Errors ...

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

rho 21 0.230515 0.019154 12.03 0.0000
df 5.699735 0.38698 14.73 0.0000
No. Observations : 2479 No. Parameters : 10
No. Series : 2 Log Likelihood : 16708.569

Elapsed Time : 0.06 seconds (or 0.001 minutes).

AR AR EE KA
** TESTS **

P

Information Criteria (to be minimized)

Akaike -13.472020 Shibata -13.472052

Schwarz -13.448560 Hannan-Ouinn -13.463499

Hoskina's Mnltivariate Portmantean Statistics on Sanared Standardized Residuals
Hoskina( 10) = 37_8670 rn.47555331
Haskinal( 20) = 00 &0&Q 0 1874404

Warnina: P-values have heen corrected bv 2 dearees of freedom

T.i and MrTend's Multivariate Partmantean Statisticrs an Smmared Standardized Recidnals
TAi—MAT.an’l 10 = 7 A0 n 47438011
Ti-MeTend( 20V = a0 4a6na TN 15771021

Warnina: P-walnes hawve heen rarrected hu 2 dearess nf freadam
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Krk Kk KKK E K KR K
** SERIES **

Hokkkkkkkkok Ak

#1: RKLCI

#2: RNIKKEI225

Kk kkkk kA khkkk kkk Ak k kA Ak Ak k
** MGERRCH( 7) SPECIFICATIONS **
AR R AR R R AR AR ARA KA AR AREA AR AR A K

Conditional Variance : Constant Correlation Model

Multivariate Student distribution, with 5.64495 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 16640
Please wait : Computing the Std Errors

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

rho 21 0.383316 0.017279 22.18 0.0000
df 5.644947 0.38879 14.52 0.0000
No. Observations : 2478 No. Parameters : 10
No. Series : 2 Log Likelihood : 16639.987

Elapsed Time : 0.054 seconds (or 0.0009 minutes).

ek e ek ok e ko
*% TESTS #*#*

O ——

Information Criteria (to be minimized)

Rkaike -13.416690 Shibata -13.416722

Schwarz -13.393230 Hannan-Quinn -13.408169

Hoskina's Multivariate Portmanteau Statistics on Sauared Standardized Residuals
Hoskina( 10) = 40.1073 10.37690791
Hoskina( 20) = 134.890 [0.00006821

Warnina: P-valunes have heen corrected bv 2 dearees of freedom

Ti and Maleod's Multivariate Portmantean Statistics on Sanared Standardized Residuals
TA-MrT.and il 10V = an 1124 rn ITARARENI
Ti-MrTendi( 20y = 134.619 rn.nonn72a1

Warnina: P-wvalnes have heen carrected hv ? dearess of freedom

[ —
** SERIES **
Erk R AR AR RAR
#1: RDJIM

#2: RSP_500

KRR KRR KRR R AR AR R A KA R AR
** MG@RCH( 8) SPECIFICATIONS **
KA kAR AR AR AR KRR AR AR R A KA AR A R

Conditional Variance : Constant Correlation Model

Multivariate Student distribution, with 7.04602 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 16686.9
Please wait : Computing the Std Errors

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

rho 21 0.229536 0.017532 13.0% 0.0000
df 7.046025 0.62242 11.32 0.0000
No. Observations : 2479 No. Parameters : 10
No. Series : 2 Log Likelihood : 16686.905

Elapsed Time : 0.05 seconds (or 0.000833333 minutes).

Ak R Kk KRk
** TESTS **

KAk AR AR R AR K

Information Criteria (to be minimized)

Akaike -13.454542 Shibata -13.454575

Schwarz -13.431083 Hannan-Ouinn -13.446022

Hoskina's Multivariate Portmanteau Statistics on Sguared Standardized Residuals
Hoskina( 10) = 1565.31 r0.00000001
Hoskinal 20) = 15R8.01 ro.ooonnnnl

Warnina: P-values have been corrected bv 2 dearees of freedom

T3 and MeT.end's Manltivariate Partmantean Statiatics an Semared Standardized Residnals
Ti=-McTeod( 10V = 1564_.73 ro.onooooon
Ti-MrTend( 20V = 18R7 &4 rn.onnnnnni

Warnina: P-walnes have heen carrected hv 2 dearess af freadom
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Ak kR AR KK KKK
** SERIES * %
KA KA K KKK AR

#1: RDJIM

#2: RFTSE100

ks kR ok ok kR kR Rk ok
** MG@RCH( 9) SPECIFICATIONS **
A AR KRR KRR KA KA KA KR AR KRR

Conditional Variance : Constant Correlation Model

Multivariate Student distribution, with 5.8669 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 17384.2
Please wait : Computing the Std Errors ...

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

rho 21 0.742601 0.0090558 82.00 0.0000
df 5.866903 0.42332 13.86 0.0000
No. Observations : 2479 No. Parameters : 10
No. Series H 2 Log Likelihood : 17384.213

Elapsed Time : 0.07 seconds (or 0.00116667 minutes).

TEST

R AR K KKK
** TESTS **

Rk Ak kR R

Information Criteria (to be minimized)

Akaike .NaN Shibata -NaN

Schwarz .NaN Hannan-Ouinn -NaN

Hoskina's Mnltivariate Portmantean Statistics on Sanared Standardized Residnals
Hoskinal( 10y = 113.110 ro.oooonool
Hoskinal 20y = 147_.782 ro.onnonn321

Warnina: P-valnes have been corrected bv 2 dearees of freedom

T4 and MaT.ead's Mnltivariats Partmantean Statistics an Samarsd Standardized Residnals

Ti-MrTendl 1M 113.073 m.nnonnnnni
T.i-MrT.end( 20 147 78R? m nnonnn321
Warnina: P-walnes hawe hean rarractaed hy 2 Aecress nf freedom

AhEk kA A KA KA A R K
** SERIES **
Kk ok kK kk ok kK ok kK
#1: RDJIM
#2: RDAX30

KA KKK AR AR AR A A K AR R AR K AR R A Kk
*% MGRRCH(10) SPECIFICATIONS #**
A KKK AR AR AR AR K AR AR K AR R A K * R

Conditional Variance : Constant Correlation Model

Multivariate Student distribution, with 5.66458 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 16828.9
Please wait : Computing the Std Errors ...

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

rho 21 0.740135 0.0092122 80.34 0.0000
df 5.664578 0.41836 13.54 0.0000
No. Observations : 2479 No. Parameters : 10
No. Series : 2 Log Likelihood : 16828.860

Elapsed Time : 0.07 seconds (or 0.00116667 minutes).

Ak EEE KK A
*#* TESTS **

Ak KEEEAA KKK

Information Criteria (to be minimized)

Akaike -13.569068 Shibata -13.569101

Schwarz -13.545609 Hannan-Quinn -13.560548

Hoskina's Multivariate Portmanteau Statistics on Scuared Standardized Residuals
Hoskina( 10) = 76.3547 [0.00022221
Hoskina( 20) = 111.549 r0.00760251

Warnina: P-values have been corrected bv 2 dearees of freedom

Ti and McTeod's Multivariate Portmantean Statistics on Sauared Standardized Residnals
Ti-Moleod( 10V = 76.3444 rn.onn22281
Ti-Maleod( 200 = 111.594 rn.nn75437

Warnina: P-wvalnes have heen rarrected hu ? dearees nf freedam
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KRk kR KKK R A KKK
*%* SERIES %%

ok kK Kk K kK

#1: RDJIM

#2: RNIKKEI225

Ak ko ko kA kA kAR kAR kAR kAR Ak
** MG@RCH(11) SPECIFICATIONS **
e sk e ok ok ek ok ok ok ok ek ok ko

Conditional variance : Constant Correlation Model

Multivariate Student distribution, with 7.56617 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 15693.5
Please wait : Computing the Std Errors

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

rho 21 0.294159 0.017423 16.88 0.0000
df 7.566174 0.74343 10.18 0.0000
No. Observations : 2479 No. Parameters : 10

No. Series : 2 Log Likelihood : 15693.474
Elapsed Time : 0.105 seconds (or 0.00175 minutes).

Kk Kk Kk kk kA E
** TESTS **

FEEEEEREEAE

Information Criteria (to be minimized)

Akaike -12.653065 Shibata -12.653097

Schwarz -12.629605 Hannan-Quinn -12.644544

Hoskina's Multivariate Portmanteau Statistics on Scauared Standardized Residuals
Hosking( 10) = 127.076 [0.00000001
Hoskina( 20) = 178.986 r0.00000001

Warnina: P-values have been corrected bv 2 deorees of freedom

Ti and MaTeod's Mnltivariate Portmantean Statistics on Sauared Standardized Residnals
Ti-MaTend( 10V = 127_.054 rn.ooonoonl
Ti-MaTeod( 20V = 17R.871 rn.onaonnnl

Warnina: P-valnes have heen rarracted bhu 2 dearees af freedem

Kok ko kK Kk kR KK K

*%* SERIES **
P g
#1: RDJIM
#2: RNIKKEI225

AR A AR AR AR AR AR AR AR R AR AR AR R KRR
** MGERCH(12) SPECIFICATIONS **
KA KA KA R AR AR AR KA AR AR AR A Kk kK
Conditional Variance : Dynamic Correlation Model (Engle
Multivariate Student distribution, with 7.57612 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 15695.5
Please wait : Computing the Std Errors

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

rho 21 0.286402 0.023833 12.02 0.0000
alpha 0.010266 0.0053858 1.906 0.0567
beta 0.959767 0.014593 65.77 0.0000
df 7.576120 0.7437% 10.19 0.0000
No. Observations : 2479 No. Parameters : 12
No. Series : 2 Log Likelihood : 15695.541

Elapsed Time : 0.31 seconds (or 0.00516667 minutes).

KR KKK KKK K
** TESTS **

EE kA kAR AR R

Information Criteria (to be minimized)

Akaike -12.653119 Shibata -12.653166

Schwarz -12.624968 Hannan-Ouinn -12.642895

Hoskina's Multivariate Portmanteau Statistics on Sauared Standardized Residuals
Hoskina( 10) = 129.485 r0.00000001
Hoskinal 200 = 181.071 ro.ooon0001

Warninag: P-valnes have heen corrected hv 2 dearees of freedom

Ti and MrTend's Mnltivariate Partmantean Statiatics an Smared Standardized Residnals
Ti-MeTeod( 10) = 129.463 rn.onanono
Ti-MrTend( 200 = 180 A57 rnonnonnnn

Warnina: P-valnes have heen rarrected hv 2 dearess of freedam
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ok Rk K K R R Rk
** SERIES **

K kk kK k Rk kKKK

#1: RDJIM

#2: RDAX30

KA kAR A KR ARk kKA KRR A kR A Ak
** MGERCH(13) SPECIFICATIONS **
KRR R KRR KRR R AR AR A AR AR R A A AR
Conditional Variance : Dynamic Correlation Model (Engle
Multivariate Student distribution, with 5.93522 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 16870.1
Please wait : Computing the Std Errors ...

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

rho 21 0.712060 0.054268 13.12 0.0000
alpha 0.018879 0.0062035 3.043 0.0024
beta 0.975839 0.010063 96.97 0.0000
df 5.935224 0.47698 12.44 0.0000
No. Observations : 2479 No. Parameters : 12
No. Series H 2 Log Likelihood : 16870.131

Elapsed Time : 0.319 seconds (or 0.00531667 minutes).

Ak AR KRR
** TESTS **

KAERR AR I AR

Information Criteria (to be minimized)

Akaike -13.600751 shibata -13.600798

Schwarz -13.572600 Hannan-Ouinn -13.590527

Hoskina's Multivariate Portmanteau Statistics on Sauared Standardized Residuals
Hoskina( 10) = 61.1217 ro.o01009071
Hoskinal( 20V = 100.296 1n._04a542011

Warnina: P-values have been corrected hv 2 dearees of freedom

T4 and MrT.end's Mnltivariate Partmantean Statistics on Smanared Standardized Residnals
Ti-MaTeod( 10) = A1.1309 N.01006991
Ti-MrTend( 200 = 100 337 N N4as1s70

Warnina: P-walnes have heen coarrected hu 2 dearess of fresdom

KA KRR R KA REE AR
** GERIES **
Ak kk ek k ko Rk

#1: RDJIM

#2: RFTSE100

R AR KRR KA KRR KA EI KRR R KA AR AR
** MGERCH(14) SPECIFICATIONS **

ek ok ok ko ko ks ko ko kR ko

Conditional Variance : Dynamic Correlation Model (Engle)
Multivariate Student distribution, with 5.92121 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 17406
Please wait : Computing the Std Errors ...

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

rho_21 0.683790 0.31490 2.171 0.0300
alpha 0.009593 0.015275 0.6280 0.5301
beta 0.988359 0.028779 34.34 0.0000
df 5.921208 0.45065 13.14 0.0000
No. Observations : 2479 No. Parameters : 12
No. Series : 2 Log Likelihoed : 17406.014
Elapsed Time : 0.412 seconds (or 0.00686667 minutes) .
TESTS:

P

%+ TESTS **
AR R KA E A
Information Criteria (to be minimized)
Rkaike -14.033089 shibata -14.033136
Schwarz -14.004938 Hannan-Quinn -14.022864

Hosking's Multivariate Portmanteau Statistics on Souared Standardized Residuals
Hoskina( 10) = 129.036 ro.oooo0o0001
Hoskina( 20) = 164.632 r0.00000001

Warnina: P-values have heen marrected bv 2 dearees of freadom

Ti and Malead's Multivariate Poartmantean Statistics on Sauared Standardized Residuoals
Ti-MrTendl 10) = 12R 9R9 rn . onnnnnni
Ti=-MeTeod( 200 = 164.616 rn.onnonnol

Warnina: P-valnas have hean carracted hu 2 dearass of fraadam
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Kok kkkk ok kA KAk K

** SERIES **

Eok ok Kk kR kK Rk

#1: RDJIM
#2: RSP_500

AR kR AR AR AR KRR AR R AR AR AR A AR
** MGERCH (15) SPECIFICATIONS **
Ak KKk AR R A AR AR KR AR AR R AR Rk kA A kK
Conditional Variance : Dynamic Correlation Model (Engle)
Multivariate Student distribution, with 7.04603 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 16686.9
Please wait : Computing the Std Errors ...

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

rho 21 0.229536 0.017532 13.09 0.0000
alpha 0.0000002.3712e-019 1.283 0.1962
beta 0.852982 0.42799 1.993 0.0464
df 7.046031 0.62243 11.32 0.0000
No. Observations : 2479 No. Parameters : 1z
No. Series H 2 Log Likelihood : 16686.905

Elapsed Time : 0.332 seconds (or 0.00553333 minutes).

ok kR kK R R

** TESTS **

Kx kKRR EEEA X

Information Criteria (to be minimized)

Akaike -13.452929 sShibata -13.452975
Schwarz -13.424777 Hannan-Ouinn -13.442704

Hoskina's Multivariate Portmanteau Statistics on Sauared Standardized Residuals
Hoskina( 10) = 1565.31 ro.ooo0000071
Hoskinal( 20) = 15R8.02 m._ononnont

Warnina: P-valunes have been acorrected bv 2 dearees of freedom

T4 and MrTend's Mnltivariate Partmantean Statiatica an Semared Standardized Residnals
Ti-MeTead( 10) = 1564.73 rn.annonnnl
T.i=MrTend( 20V = 165R7 &4 rn nnnonnnl

Warnina: P-wvalnes have heen rarrected hv 2 dearees af fresdom

EREEEE AR AT
** SERIES **
#1: RKLCI
#2: SP5000

A RR R AN AR AR AR A KRR A

** MGERCH(16) SPECIFICATIONS **

Conditional Variance : Dynamic Correlation Model (Engle)
Multivariate Student distribution, with 5.6629 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 17678.5

Please wait : Computing the 5td Errors

Robust Standard Errors (Sandwich formula)

Coefficient Std.Error t-value t-prob
rho 21 0.379425 0.023389 16.22 0.0000
alpha 0.007806 0.0040872 1.910 0.0563
beta 0.974696 0.0094724 102.9 0.0000
df 5.662903 0.38595 14.67 0.0000
No. Observations : 2479 No. Parameters : 12

No. Series : 2 Log Likelihood : 17678.475
Elapsed Time : 0.3 seconds (or 0.005 minutes).

** TESTS **

Information Criteria (to be minimized)

Akaike -14.252904 Shibata -14.252951
Schwarz -14.224753 Hannan-Ouinn -14.242680

Hoskina's Multivariate Portmanteau Statistics on Sauared Standardized Residuals
al 10) = 49.5842 10.09879661
Hoskinal 200 = 99.2707 Mn.0524R111

Warnina: P=valnes have heen carrected hv ? dearees of freedom

T4 and MrTand's Mnltivariate Partmantean Statistics an Smiared Standardized Residnals
Ti=McTead( 10) = 49_5789 In.N9RRAKAI
Li-MrTend( 20V = Q9 2125 . nszanasi

Warnina: P-valuss have haan rarractad hv ? daarsss nf frasdam
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ok ko kR A kR R KK

** SERIES
PPN -
#1: RKLCI
#2: RFTSE100

*k

KAk kKRR A KK AR KA KK

** MGERCH(17) SPE
KA AR AR KKK R AR AR
Conditional Varian
Multivariate Stude

FRkE A KKK KA AR AR

CIFICATIONS **
Rk A AR KR KR
ce
nt distribution,

Dynamic Correlation Model
with 6.00065 degrees of freedom.

(Engle)

Strong convergence using numerical derivatives

Log-likelihood = 1
Please wait : Comp
Robust Standard E
rho 21

alpha

beta

daf

No. Observations :
No. Series H

Elapsed Time :

ok kR R K KRk

** TESTS **
KKk kK K K K KK

Information Criter
Akaike -13.
Schwarz -1

7271

uting the Std Errors ...

rrors (Sandwich formula)

Coefficient Std.Error t-value t-prob
0.257608 0.021722 11.86 0.0000
0.007819 0.0060362 1.295 0.1953
0.947376 0.038258 24.76 0.0000
6.000651 0.42025 14.28 0.0000

2479 No. Parameters : 12
2 Log Likelihood : 17271.032

ia (to be minimized)
924189 Shibata
3.896037 Hannan-Ouinn

0.322 seconds (or 0.00536667 minutes) .

-13.924235

-13.913964

Hoskina's Multivariate Portmanteau Statistics on Sauared Standardized Residuals

Hoskina( 10}
Hoskinal 20V

P-valnes

Warnina:

and MeTend's Mn
Ti-MaTead( 10)
Ti-MeT.ead( 20)

Warnina-

rEErEEEEEREAE

** SERIES **
ErrrarerarEEE
#1: RKLCI
#2: RDAX30

46.5483 10.16093511
113.090 rn.nns79341
have been corrected bv

Ttiwariate Partmantean
46.55RA fN.1606R421
112 9R7 mnm nns92211

AR AR R AR R AR AARRE AR R E R A AR R AR A

ws

MGERCH (18) SPECIFICATIONS

AR AR AR RRARAR AR AREAE AR AR AR

Conditional Variance
Multivariate Student

Dynamic Correlation Model
with 5.69918 degrees of freedom.

distribution,

Strong convergence using numerical derivatives
Log-likelihood = 16710.1

Please wait

Computing the Std Errors

Robust Standard Errors (Sandwich formula)

? dearees of freedom

Qtatisticrae Aan Smmared Standardized Residnals

P-wvalnes have hean rarrecrted hv 2 dearees nf fraedom

(Engle)

Coefficient Std.Error t-value t-prob

rho_21 0.226437 0.023668 9.567 0.0000
alpha 0.009534 0.0057511 1.658 0.0975
beta 0.949037 0.020870 45.47 0.0000
df 5.699182 0.38710 14.72 0.0000
No. Observations 2479 No. Parameters 12
No. Series : 2 Log Likelihood 16710.148
Elapsed Time : 0.31 seconds (or 0.00516667 minutes).
TESTS

FrkrrEAAEEE

#+ TESTS **
Information Criteria (to be minimized)
Akaike -13.471680 Shibata -13.471727
Schwarz -13.443529 Hannan-Ouinn -13.461455

Hoskina's Multivariate Portmanteau Statisties on Sauared

Hoskinal 10y = 37.
Hoskina( 20) = 90.
Warnina:

T.i

Ti-MrTend(
Ti=MeTend

m
201

Warninme

7863
7751

r0.47924811
r0.15280081

In 47805471
m.1531109

Standardized Residuals

P-valnes have heen rcorrected hv ? dearees of freedom

and MaTeod's Moltivariate Partmanteau Statistics on Sauared Standardized Residnals
37 R123
an . 7569
P-valnes hauve hesn rarrected hu ? dearess af freadam
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P
** SERIES **
P

#1: RKLCI

#2: RNIKKEI225

Kk kAR A AR AR AR KA AR Rk A KRR Ak Ak
** MG@RCH (20) SPECIFICATIONS **
Kk kAR A AR AR AR KA AR Rk A KRR Ak Ak
Conditional Variance : Dynamic Correlation Model (Engle)
Multivariate Student distribution, with 5.65615 degrees of freedom.

Strong convergence using numerical derivatives
Log-likelihood = 16645.3
Please wait : Computing the Std Errors

Robust Standard Errors (Sandwich formula)
Coefficient Std.Error t-value t-prob

rho_21 0.380645 0.023724 16.04 0.0000
alpha 0.024523 0.040841 0.6004 0.5483
beta 0.902891 0.25533 3.536 0.0004
df 5.656146 0.39604 14.28 0.0000
No. Observations : 2479 No. Parameters : 12
No. Series : 2 Log Likelihood : 16645.330
Elapsed Time : 0.332 seconds (or 0.00553333 minutes).
TESTS

EkE AR R R AR K

** TESTS **
ok E R R R K
Information Criteria (to be minimized)
Akaike -13.419387 Shibata -13.419433
Schwarz -13.391235 Hannan-Quinn -13.409162

Hoskina's Multivariate Portmanteau Statistics on Sauared Standardized Residuals
Hoskina( 10) = 40.2107 r0.37258041
Hoskina( 20) = 131.624 r0.0001416

Warnina: P-values have heen carrected bv 2 dearees of freedom

Ti and MeTeod's Multivariate Portmantean Statistics on Sanared Standardized Residnals
TAi-MeTend( 10V = an 2165 rn 7233731
Ti-MrTeod( 200 = 131.370 rn.onn1498

Warnina: P-valnea have heen roarrected by 2 dearess of freedem
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(08)08; kel

Dependent Variable: PNIKKEI
Method: Least Squares

Date: 01/30/18 Time: 00:25
Sample: 12/31/2007 6/30/2017
Included observations: 2472

Variable Coefficient Std. Error t-Statistic Prob.
C -538.5864 358.0889 -1.504058 0.1327

PMA 8.933378 0.230392 38.77469 0.0000
R-squared 0.378378 Mean dependent var 13139.67
Adjusted R-squared 0.378126 S.D. dependent var 3879.481
S.E. of regression 3059.318 Akaike info criterion 18.89058
Sum squared resid 2.31E+10 Schwarz criterion 18.89528
Log likelihood -23346.76 Hannan-Quinn criter. 18.89229
F-statistic 1503.476 Durbin-Watson stat 0.003730
Prob(F-statistic) 0.000000
Dependent Variable: PSP
Method: Least Squares
Date: 01/30/18 Time: 00:18
Sample: 12/31/2007 6/30/2017
Included observations: 2472

Variable Coefficient Std. Error t-Statistic Praob.
C -493.3652 30.67621 -16.08299 0.0000

PMA 1.343277 0.019737 68.05926 0.0000
R-squared 0.652214 Mean dependent var 1563.381
Adjusted R-squared 0.652073 S.D. dependent var 444.3156
S.E. of regression 262.0811 Akaike info criterion 13.97599
Sum squared resid 1.70E+08 Schwarz criterion 13.98070
Log likelihood -17272.33 Hannan-Quinn criter. 13.97770
F-statistic 4632.063 Durbin-Watson stat 0.003883
Prob(F-statistic) 0.000000
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St

Dependent Variable: PNIKKEI
Method: Least Squares

Date: 01/30/18 Time: 00:25
Sample: 12/31/2007 6/30/2017
Included observations: 2472

Variable Coefficient Std. Error t-Statistic Prob.
C -538.5864 358.0889 -1.504058 0.1327
PMA 8.933378 0.230392 38.77469 0.0000
R-squared 0.378378 Mean dependent var 13139.67
Adjusted R-squared 0.378126 S.D. dependent var 3879.481
S.E. of regression 3059.318 Akaike info criterion 18.89058
Sum squared resid 2.31E+10 Schwarz criterion 18.89528
Log likelihood -23346.76 Hannan-Quinn criter. 18.89229
F-statistic 1503.476 Durbin-Watson stat 0.003730
Prob(F-statistic) 0.000000
Dependent Vanable: PDAX
Method: Least Squares
Date: 01/30M18 Time: 00:22
Sample: 12/31/2007 6/30/2017
Included observations: 2472
Variable Coefficient Std. Error t-Statistic Prob.
C =2150.041 156.9991 -13.69461 0.0000
PMA 6.623931 o100z 65.57558 0.0000
R-sguared 0635164 Mean dependent var 7992131
Adjusted R-squared 0635016 5.D. dependent var 2220.209
5.E. of regression 1341.316 Akaike info criterion 17.24150
Sum squared resid 4 44E+09 Schwarz criterion 17 24620
Log likelihood -21308.49 Hannan-Cuinn criter. 17.24321
F-statistic 4300.156 Durbin-Watson stat 0.006743
Frob(F-statistic) 0.000000
Dependent Variable: PNIKKEI
Method: Least Squares
Date: 01/30/18 Time: 00:25
Sample: 12/31/2007 6/30/2017
Included observations: 2472
Variable Coefficient Std. Error t-Statistic Prob.
C -538.5864 358.0889 -1.504058 0.1327
PMA 8.933378 0.230392 38.77469 0.0000
R-squared 0.378378 Mean dependent var 13139.67
Adjusted R-squared 0.378126 S.D. dependent var 3879.481
S.E. of regression 3059.318 Akaike info criterion 18.89058
Sum squared resid 2.31E+10 Schwarz criterion 18.89528
Log likelihood -23346.76 Hannan-Quinn criter. 18.89229
F-statistic 1503.476 Durbin-Watson stat 0.003730
Prob(F-statistic) 0.000000




