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Monthinee Thongsit 2012: Trading Volume and Returns Relationship in Commodity
Futures Exchange. Master of Science (Agro-Industry Technology Management),
Major Field: Agro-Industry Technology Management, Department of Agro-Industry
Technology. Thesis Advisor: Assistant Professor Tanachote Boonvorachote, D.B.A.

210 pages.

This study shows the relationship between trading volumes and returns in developed and
emerging commodity futures exchanges. We employ GARCH models and show that trading
volumes affect volatility of returns. However, trading volumes variables can reduce the impact of
GARCH significantly. Moreover relationship between trading volumes and returns in developed
commodity futures exchanges are positively contemporaneous. These evidences support the
Mixture of Distribution model in developed commodity futures exchanges. However, trading
volume variables can explain in return equation quite well in emerging commodity futures
exchanges more than in well-developed commodity futures. This implies that well developed
commodity futures exchanges are more efficient in weak-form level. The result of the arrival of
news in the market can have impact on volatility, and presence of the leverage effect would

imply that bad news has a greater impact on volatility than good news does.
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Tyna291n 11 Tne e1d fundea g19TIA T 3 179717 5%
USinamsanune @ruudyg)

Ainde 674 1,093 220 673 146
E‘T'TJUL‘]:J;ENLTJ‘HNW]?@H 502.1785 899.2879 295.323 502.1785 475.6802
mdge 12 58 1 12 1
f"h@ﬂﬁ[ﬂ 5305 13651 3780 5305 7083
IMaNHI (anakuuaazlszma)

Ande 8.08E-05 0.000431 0.000413 0.000628 0.000516
drudeuninasgiy 0.054069 0.024743 0.039145 0.058204 0.114597
mdulszansanuulslio 204.1962 7.62593 10.31497 0.180564336 9.914351218
Mdga -0.317525  -0.130306 -0.182591 -1.561305 -2.060113
Agaga 0.332282 0.141787 0.192462 1.559331 2.09797

el



MINWUINN U3 NITNATDU Unit Root

Uszna Ty aenii Ay Suanuadn ADF
Fd
- Usuamsdoeue 2 -19.37012%%*
T 1A 4 R o
nsuasuuilassiaareniin 2 -25.66525%**
Fd
N suansdeue 2 -20.23154%%*
M5 1m J s
msasuuilassiaiareniin 2 -26.03528%**
ICE Futures U.S. (NYBOT) - 7
L p JSuamssevie 2 -20.53609%**
ANTFOINTM thedu 2 4 1
msuasunilaisiaiarein 2 -27.27145%%x*
p Fuaumsdeue 2 -19.5505 1 ***
a1 /] / \..
msulasuuilassianalreiin 2 -24.46297%*x*
Y
Kansas City Board of Trade 0. Usmnumsaene 2 -38.2662 1%+
7814 .
malasunilassiaaran 2 42,1757 1%%*
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' 9

Uszme AaA Yoy 1a29mii auls uuAIE N ADF
LANIAN ICE Futures Canada T111sad USman1sdene 2 -34.21676%+*
mslaounlassinalandh 2 -34.19289%**
A luan USansdens 2 -36.14698%**
msudeuutassiaalanth 2 -45.01837%**
danTUs  Singapore Commodity Futures BN U5ansdos 2 -38.55683 %
Market (SICOM) msideuutassimalanth 2 -45.01537%%*
TN USinamaaens 2 -40.37329%%*
msilaeuuassiaaianth 2 -40.56221%%*
ﬁj 1 Tokyo Commodity Exchange AT USinamsdens 2 -37.1573 %
(TOCOM) manlasulassimalawih 2 -41.3204%%

SII



MI1INUINT V3 (9D)

Uszina AaA Tayna291i Aauls HuumEn ADF
ueWsmIA  South African Futures Exchange (SAFEX) 917813 USmansdens 2 -31.9933%%x
msalaoulassinialandh 2 -46.75229%**
117 Tna USmansdois 2 -29.55823 %
msilaeuudassimalandh 2 -36.29905%*
Fmdea USmaimsdens 2 -27.96992%*
msalaoulassinialandh 2 -31.6711%%*
aUIAY National Commodity & Derivatives 17818 Wamssens 2 -17.39958%x
Exchange(NCDEX) msalaouilassiniaianth 2 -19.03313%**
17 Tna U51nmnsdoans 2 -33.17572%%*
msalaoulassinialandh 2 -39.3868 1 *+*
Fundea U5mnsdons 2 -36.62999%
msildeuuassimalanth 2 -41.98456%%*
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MI1INUINT V3 (9D)

Useme a1 dygralrmih aunls Sumard ADF
Ine The Agricultural Futures Exchange NI 3 USIansdeus 2 -36.57352%%*
of Thailand (AFET) msalaoulassinialaneh 2 -33.51843%**
19917 5% USmansdois 2 -22.82732%**
msalaoulassinialanth 2 -24.2743 8%
U Dalian Commodity Exchange 17 Tna YSmansdoas 2 -32.16366%**
(DCE) msildeuuassimalandh 2 -35.93573 %
Sundes Ymamsdens 2 -34.56662%**
msilaeuudassimalandh 2 -39.2845%
nMneamana J5imn1sdens 2 -36.33449%*
msildeuudassimalanth 2 -39.3872%
Shanghai Futures Exchange YNFITUNIA J5inamsdeue 2 -36.37909%**
(SHFE) msilaeuudassimaiandh 2 -37.83436%**

HNELTi

%

o e JTdAYNNADANTZAVAMTONUIINDY 1%, 5% 1az10% Mud1ay
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! 2 v o d ' a g
ﬂ1§1ﬂwu3ﬂﬁ U4 11UV GARCH (2,2) ﬂJ’e'Nmmmeu“ﬁiszNﬂ‘iﬂJ1mma°§@mmmz

wanouunu luaaanNauILLa

Model Al Model B1 Model C1 Model D1 Model E1
Mean Equation
11 -0.004084 -0.005366 0.015459 -0.012858 -0.017442
0.1977 0.1194 0.6862 0.0213** 0.0017%**
ay -0.410263 -0.371746 -0.594582  -0.465884 -0.483757
0.00%** 0.00%** 0.00%** 0.00%#* 0.00%#*
a, 0.004587 -0.004408
0.6888 0.8004
as -0.009438
0.3211
Variance Equation
) 0.000292 0.001264 0.08194 0.004089 0.004438
0.0032°%** 0.00%** 0.00%** 0.0173** 0.0052***
oy 0.118172 0.09769 0.143781 0.086698 0.076625
0.006%*** 0.1003 0.4977 0.0976* 0.0606*
(1 &) -0.079534 0.033742 0.628991 0.234002 0.26624
0.125 0.5404 0.0559* 0.1318 0.073*
B'l 1.660896 0.859098 0.351727 0.451133 0.419931
0.00%** 0.00%** 0.1166 0.4023 0.3686
BZ -0.693639 -0.004546 0.026241 0.232189 0.240165
0.00%** 0.7946 0.7948 0.5693 0.4883
Y1 -0.007002 0.012504
0.00%** 0.0318**
Y2 0.028014
0.00%**
adi Rz 0.23011 0.222026 0.223557 0.234831 0.234936

P

3 A ' Y 9 = @ a
ﬂgtywmwaquwnmaﬂimmﬂﬁmgmmm (KCBT)
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Model Al Model B1 Model C1 Model D1  Model E1
Mean Equation
1 0.000291 0.000355 1.91E-05 0.000288  0.00023
0.6942 0.7342 0.9841 0.7366 0.796
aq -0.041781 -0.081791 -0.0825 -0.041809  -0.042521
0.3215 0.1276 0.092* 0.3221 0.3132
a, 0.000124  0.000793
0.9421 0.6753
as 0.001787
0.3963
Variance Equation
{0 0.000156 0.000329 0.000323 0.000156 0.000158
0.0007*** 0.0033*** 0.6262 0.0007*** 0.0007***
oy 0.028976 0.03631 0.029532 0.029022 0.027868
0.432 0.5184 0.5035 0.4318 0.4636
(1 & 0.261702 -0.01497 -0.01372 0.261498 0.263452
0.00%** 0.6454 0.8266 0.00%** 0.00%**
ﬁ‘l 0.108805 0.367913 0.368523 0.109223 0.106405
0.4036 0.0362%** 0.8493 0.404 0.4183
ﬁz 0.261127 -0.06825 -0.07396 0.260917 0.256766
0.056* 0.7652 0.8859 0.0568* 0.066*
Y1 0.000319 0.000342
0.00%** 0.00%**
Y2 -4.86E-05
0.942
ad f Rz -0.006006 -0.006531 -0.008703 -0.007721 -0.007929

F

oy gevealntinIn Iddszmsaansgowsn (NYBOT)
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Model A1 Model B1 Model C1 Model D1  Model E1
Mean Equation
7 0.001193  0.001687 0.001678 0.001192 0.001154
0.1442 0.0237** 0.0234** 0.2399 0.2565
aq -0.082965  -0.114882 -0.11604 -0.082932 -0.082277
0.0695%* 0.0013*** 0.0012%** 0.0701* 0.0746*
a, 0.00021 0.00178
0.9208 0.4295
a3 0.00361
0.115
Variance Equation
0 2.42E-05 0.0003 0.000253 2.44E-05 2.61E-05
0.0187** 0.00%** 0.00%** 0.0191%** 0.023%*
ay -0.0024 0.028411 0.028461 -0.00261 -0.00483
0.8985 0.2419 0.2354 0.8895 0.8066
- 0.053775 0.103644 0.106812 0.053732 0.054263
0.0057*** 0.0051*** 0.0074**%  0.0064*** 0.0119%**
Bl 0.037656 0.113047 0.270481 0.037598 0.040409
0.6128 0.1867 0.2151 0.6128 0.6149
BZ 0.843685 -0.11867 -0.14496 0.843409 0.837359
0.00%** 0.0446** 0.1378 0.00%** 0.00%**
Y1 0.000343 0.000346
0.00%** 0.00%**
Y2 -4.26E-05
0.4868
ad f Rz -0.003069 -0.006072 -0.00793 -0.004836 -0.003321

daandewearsnrnnulsemaansgomin (NYBOT)
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Model Al Model B1 Model C1 Model D1 Model E1
Mean Equation
1 0.001524 0.001656 0.002087 0.001534 0.00146
0.0617* 0.002%*x* 0.0124** 0.0824* 0.115
aq -0.080094 -0.121136 -0.099056 -0.079757 -0.084037
0.081* 0.0038*** 0.0208** 0.0818* 0.0704*
a, -0.001322 -0.002098
0.3825 0.233
as -0.00194
0.3525
Variance Equation
) 2.10E-07 7.41E-05 7.92E-05 2.09E-07 2.76E-06
0.2319 0.0002**:* 0.0015°%** 0.2348 0.2657
oy 0.141145 0.135186 0.155059 0.140963 0.187796
0.00%** 0.0004*** 0.0006*** 0.00%** 0.0006***
(1 &) -0.1404 0.140222 0.134561 -0.14033 -0.16661
0.00%%** 0.0216** 0.1342 0.00%** 0.0009%***
B'l 1.761002 0.217253 0.383361 1.762969 1.385061
0.00%** 0.0008*** 0.2097 0.00%** 0.00%**
BZ -0.76252 0.331388 0.149681 -0.76437 -0.41309
0.00%** 0.00%** 0.4849 0.00%** 0.0859*
Y1 0.000223 0.00022
0.00%** 0.00%**
Y2 -5.04E-05
0.5852
ad f Rz 0.004175 0.005091 0.002082 0.004451 0.002263

F

[ A 1 9 [ a
wandeueannithelszmaanizomsni (NYBOT)
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Model Al Model B1 Model C1 Model D1 Model E1
Mean Equation

11 0.002001 0.001364 0.001539 0.002003 0.002394
0.0768* 0.2255 0.1737 0.1366 0.0822%*

ay -0.043231 -0.093301 -0.090568 -0.043132 -0.034027
0.3631 0.0389** 0.0476** 0.3663 0.5046

a, 0.000406 0.001085
0.8908 0.7538

as -0.000406
0.9157

Variance Equation

0 0.000225 0.000293 7.82E-05 0.000224 3.09E-05
0.042%* 0.00%** 0.0901* 0.0491** 0.7256

oy 0.054758 0.063419 0.051932 0.055053 0.069835

0.0408** 0.0397** 0.0685%* 0.0403** 0.0475%*

(1 &) 0.146238 0.050832 0.015046 0.14523 -0.03551
0.0161** 0.2724 0.7042 0.0171** 0.7214

B'l -0.10517 0.191337 0.548815 -0.1062 1.086303
0.2933 0.22 0.00%** 0.3006 0.6072

BZ 0.62824 0.268197 0.267669 0.630971 -0.16033
0.00%** 0.1627 0.0027*** 0.00%** 0.9331

Y1 0.000499 0.000502
0.00%** 0.00%**
Y2 -0.000163
0.2201
adez -0.009984 -0.01536 -0.016756 -0.011851 -0.01418

F

El
o J Y o @ a
e vIgaNnnhmalsmaansyensn (NYBOT)




MSWUINN V4 (A1D)

Model Al Model B1 Model C1 Model D1 Model E1
Mean Equation
11 -0.000186 -0.000274 -0.000969 -0.000208 -0.000202
0.7227 0.6139 0.2887 0.6912 0.6981
ay -0.323908 -0.326613 -0.328607 -0.325131 -0.325756
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
a, -2.74E-05 -0.000629
0.9481 0.161
as -0.001221
0.0256**
Variance Equation
{0 1.58E-05 1.63E-05 0.000158 1.58E-05 7.69E-06
0.00%** 0.00%** 0.00%** 0.00%*** 0.3609
oy 0.123372 0.119116 0.143035 0.122794 0.149351
0.00%** 0.00%** 0.00%** 0.00%*** 0.00%**
- 0.131789 0.129135 0.032298 0.131464 -0.02784
0.00%** 0.00%** 0.4892 0.00%** 0.8332
ﬁ‘l -0.10599 -0.10572 0.830423 -0.10549 0.887545
0.00%** 0.00%** 0.00%** 0.00%*** 0.4027
ﬁz 0.869866 0.872896 -0.10049 0.869704 -0.00045
0.00%** 0.00%** 0.3386 0.00%** 0.9996
Y1 -1.09E-05 5.95E-06
0.0002*** 0.6858
Y2 0.000133
0.00%**
ad f Rz 0.203107 0.203639 0.203357 0.203262 0.204833

F

o A 1 Y 9 4 4
ﬂjuﬂgwml”lﬂmwu”lsunmimEJ‘]J’ismmmumm (ICE Futures Canada)
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Model Al Model B1 Model C1 Model D1 Model E1
Mean Equation
1 0.000634 0.000636 0.000599 0.000581 0.000637
0.0473** 0.0418** 0.0541* 0.1043 0.0701*
aq 0.015842 -0.006891 -0.004021 0.014631 0.014892
0.5493 0.7866 0.8756 0.5876 0.5743
a, 0.00034 0.000855
0.5401 0.2215
as 0.000713
0.3425
Variance Equation
{0 3.46E-06 2.06E-05 1.88E-05 2.86E-05 3.35E-06
0.0002°*** 0.00%** 0.00%** 0.00%** 0.0001 ***
oy 0.195926 0.171294 0.160008 0.151708 0.196429
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
[ o) -0.15938 0.061149 0.055445 0.100133 -0.16102
0.00*** 0.00071 *** 0.0032°*** 0.00%** 0.00%**
ﬁ‘l 1.360335 0.096091 0.189183 -0.094656 1.364643
0.00%** 0.0355%* 0.0183*x* 0.0179%* 0.00%**
ﬁz -0.40833 0.601498 0.531451 0.750252 -0.41117
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
Y1 6.41E-05 6.44E-05
0.00%** 0.00%**
Y2 -1.46E-05
0.1781
ad f Rz -0.006533 -0.003475 -0.004372 -0.006331 -0.007287

F

Ty gev1ea19ntin Tuarsgmsiauuia (ICE Futures Canada)




MSWUINN V4 (A1D)

125

Model A1 Model B1 Model C1 Model D1 Model E1
Mean Equation
1 0.000857 0.000792 0.00101 0.000888 0.000887
0.0432%** 0.0341** 0.0088*** 0.0552 0.0588
aq 0.022535 0.021699 0.009423 0.024403 0.024425
0.3517 0.3177 0.7033 0.3146 0.3143
a, -0.001882 -0.001859
0.0447** 0.0689
as 7.06E-05
0.9543
Variance Equation
{0 4.41E-06 9.70E-06 1.35E-05 4.38E-06 4.39E-06
0.0624* 0.00%** 0.001*** 0.0689* 0.0681*
oy 0.019895 0.106339 0.104533 0.020855 0.020704
0.3119 0.00%** 0.00%** 0.2936 0.2964
(1 & 0.018338 0.074945 0.085385 0.016627 0.016813
0.5647 0.0001 *** 0.0021*** 0.6063 0.6017
ﬁ‘l 1.551646 0.486514 0.478822 1.558095 1.55808
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
ﬁz -0.600366 0.310445 0.291705 -0.606055 -0.60609
0.0022°*** 0.00%** 0.00%** 0.0022%** 0.0022°%**
Y1 0.000156 0.00015
0.00%** 0.00%**
Y2 1.74E-05
0.4917
ad ] Rz -0.004127 -0.004622 -0.005096 -0.003895 -0.004554

F

7 A 1 9 1 9 3 td' 1
WUIYDVIWANHUIWNURUTUAIUYU 3 ﬂszmﬁtyﬁu (TOCOM)
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Model A1 Model B Model C Model D Model E
Mean Equation
1 0.001677 0.00182 0.001856 0.001683 0.001674
0.00%** 0.00%** 0.00%** 0.00%** 0.0001***
aq -0.200608 -0.204076 -0.199056 -0.198223 -0.198615
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
a, -0.0005 -0.000752
0.2088 0.1082
as -0.000536
0.2468
Variance Equation
{0 1.64E-06 1.71E-05 1.28E-05 1.67E-06 1.69E-06
0.0315%* 0.00%** 0.0335%* 0.0314** 0.0316**
oy 0.137112 0.143464 0.132947 0.135514 0.134523
0.00%** 0.00%** 0.00%** 0.00%*** 0.00%**
(1 & -0.114636 0.074215 0.040264 -0.11263 -0.110853
0.00%** 0.0156** 0.6287 0.00%** 0.00%**
ﬁ‘l 1.721221 0.589959 0.829277 1.719711 1.716698
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
ﬁz -0.745492 0.170821 -0.017827 -0.744427 -0.742162
0.00%** 0.00%** 0.9636 0.00%** 0.00%**
Y1 4.14E-05 4.34E-05
0.00%** 0.00%**
Y2 -1.77E-05
0.3894
adi Rz 0.072085 0.071941 0.070449 0.072761 0.071603

F

[ A 1 9 ] 1] QSJ} a 4
WUIYDVIWAWHUIWYNWURNUTUAIUYU 3 Usemadanlus (SICOM)
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Model A1 Model B1 Model C1 Model D1 Model E1
Mean Equation
1 0.001419 0.001791 0.001789 0.001432 0.001411
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
aq -0.102494 -0.114223 -0.11442 -0.088681 -0.092915
0.0001 0.00%** 0.00%** 0.0004*** 0.0003***
a, -0.002211 -0.002613
0.00%** 0.00%**
as -0.000845
0.0741%*
Variance Equation
{0 1.00E-05 7.20E-06 6.79E-06 1.06E-05 9.45E-06
0.0004*** 0.0003*** 0.0027*** 0.0004*** 0.06*
oy 0.08325 0.074168 0.074406 0.087486 0.084963
0.00%** 0.0058*** 0.0067*** 0.00%** 0.0015%**
(1 & 0.096672 0.055485 0.044703 0.098214 0.077618
0.00%** 0.0315%* 0.223 0.00%** 0.2101
ﬁ‘l -0.04141 0.476656 0.608718 -0.0471 0.219888
0.6064 0.0019%** 0.0511%** 0.6085 0.7649
ﬁz 0.832623 0.371929 0.251542 0.830334 0.589634
0.00%** 0.0072%** 0.3677 0.00%** 0.366
Y1 4.51E-05 4.50E-05
0.00%** 0.00%**
Y2 -9.00E-06
0.6065
adi Rz 0.00069 -0.002165 -0.00275 0.012327 0.015008
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Y o v o 1 a 4
ﬂ]ﬁ%ﬁW‘H?ﬂﬁ V5 1UV1ADI GARCH (2,2) "U@Qﬂ'ﬂilﬁllwu‘ﬁi$W31Qﬂﬁn1mﬂqic§ﬂm1m!ﬁ$

wanouunu luaatannalu

Model A1 Model B1 Model C1 Model D1 Model E1

Mean Equation

11 0.001106 0.001016 0.000836 0.001103 0.001075
0.01%** 0.0059*** 0.0512* 0.011** 0.0125%**

a, -0.133921 -0.140083 -0.134573 -0.13375 -0.132779

0.0001***  0.00%** 0.00071 *** 0.00071 *** 0.00071 ***

a, 0.000198 0.000712

0.7687 0.3082

[ 0.001219

0.0876*

Variance Equation

i) 9.39E-08 5.08E-08 3.10E-09 9.17E-08 7.05E-08
0.2607 0.5216 0.9615 0.2686 0.4113
oy 0.240513 0.256721 0.253641 0.240284 0.244611
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
(o) -0.23055 -0.24624 -0.24497 -0.2303 -0.23443
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
ﬁ‘l 1.635741 1.646013 1.661462 1.635574 1.633014
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
ﬁz -0.6452 -0.65547 -0.66922 -0.64505 -0.64259
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
Y1 1.48E-05 2.88E-05
0.00%** 0.001 1%
Y2 -2.42E-05
0.0148**

ad _.f Rz 0.071435 0.073427 0.070356 0.071107 0.068082

F

Toyagevealanthdnaadszmeneonsnld (SAFEX)
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MSIWUINN U5 (AD)

Model A1 Model B1 Model C1 Model D1 Model E1
Mean Equation
1 0.001375 0.000219 0.000971 0.001337 0.001303
0.0661%* 0.7917 0.3103 0.072%* 0.0803*
ay -0.114725 -0.17224 -0.149484 -0.12107 -0.123991
0.0012%** 0.00%** 0.0001*** 0.0015%** 0.001 2%+
a, -0.001976 -0.002507
0.0558* 0.0328%*x*
s -0.000985
0.413
Variance Equation
) 2.21E-05 1.17E-05 0.000254 2.04E-05 2.05E-05
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
oy 0.516137 0.185472 0.363567 0.519789 0.516561
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
) -0.38435 -0.15223 -0.00736 -0.39218 -0.38997
0.00%#* 0.0001 0.8021 0.00%** 0.00%**
B‘l 0.786788 1.432211 0.273118 0.826127 0.828449
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
BZ 0.087359 -0.47606 0.263884 0.053191 0.051412
0.1192 0.00%** 0.00%** 0.3607 0.3763
Y1 -0.000143 -0.000305
0.00%** 0.00%**
Y2 -0.000347
0.00%**
adez 0.081648 0.115403 0.1016 0.081122 0.081982

FA
daanderrearsntndn nalszmeaunensn1d (SAFEX)
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Model Al Model B1 Model C1 Model D1 Model E1
Mean Equation
1 -0.000177 0.000743 0.000397 0.000235 0.000228
0.8218 0.3604 0.6121 0.7511 0.7578
aq -0.302328 -0.30092 -0.295607 -0.295581 -0.296421
0.00%** 0.00%** 0.00%** 0.00%** 0.00
a, 0.003809 0.003876
0.00%** 0.00%**
as 0.000116
0.8832
Variance Equation
() 1.16E-05 5.04E-05 8.27E-06 8.37E-06 8.37E-06
0.0961 0.00%** 0.0188 0.0356 0.0361
oy 0.241747 0.167487 0.280083 0.326293 0.326852
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
- -0.1849 0.066445 -0.23366 -0.25452 -0.25502
0.00%** 0.0834 0.00%** 0.00%** 0.00%**
ﬁ‘l 1.368141 0.281145 1.409894 1.315824 1.315443
0.00%** 0.067 0.00%** 0.00%** 0.00%**
ﬁz -0.42896 0.461538 -0.45833 -0.38297 -0.38263
0.0141 0.0002 0.00%** 0.007 0.007
Y1 -9.56E-05 -0.000109
0.00%** 0.00%**
Y2 2.29E-05
0.2286
udez 0.14065 0.139766 0.137952 0.148912 0.148368

F
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Model A1 Model B1 Model C1 Model D1 Model E1
Mean Equation
J11 -0.003942 -0.002011 -0.000981 -0.002357 0.002242
0.4977 0.8285 0.9162 0.7385 0.5527
ay -0.323276 -0.356132 -0.354367 -0.352984 -0.313906
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
a, 0.005604 0.010853
0.2234 0.0045%**
s 0.006924
0.2635
Variance Equation
) 0.004274 0.006231 0.006219 0.004356 0.004256
0.3276 0.1393 0.0887 0.3577 0.3155
(v o 0.077415 0.077422 0.07695 0.075531 0.074617
0.001 2% 0.0015%** 0.0018*** 0.0062%** 0.0004***
(1 &) -0.046175 -0.04545 -0.04508 -0.045123 -0.044794
0.2556 0.0124** 0.00%** 0.3084 0.2279
B‘l 0.475048 0.460657 0.460328 0.475411 0.475114
0.2625 0.2375 0.25 0.294 0.242
BZ 0.03496 0.02051 0.0203 0.03512 0.034565
0.8508 0.8753 0.8623 0.8787 0.833
Y1 -0.000716 -0.000762
0.0171%** 0.1037
Y2 0.000399
0.5595
ad f Rz 0.199593 0.209948 0.209577 0.211445 0.198862

[ dy 1 9 a =3
WYIFDVIYAWNUIBNTIINNALIZINAIU (SHEE)
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Model A1 Model B1 Model C1 Model D1 Model E1
Mean Equation
1 0.002941 0.002286 0.006638 0.001465 0.002022
0.3073 0.6166 0.0703* 0.6351 0.5145
a, -0.427653 -0.397478 -0.4597 -0.209028 -0.202928
0.00%** 0.00%** 0.00%** 0.0938 0.2212
a, 0.013076 0.015174
0.00%** 0.00%**
s 0.003231
0.5004
Variance Equation
P 0.000763 0.00108 0.001008 0.000695 0.000717
0.5683 0.435 0.0166** 0.3466 0.3902
oy 0.110348 0.089662 0.118567 0.105428 0.120372
0.0017%** 0.0736* 0.271 0.0385%* 0.0983*
) -0.061787 -0.049763 -0.024143 -0.05863 -0.065387
0.508 0.5049 0.8095 0.2955 0.3768
B‘l 0.472651 0.454779 0.44158 0.466535 0.467682
0.5281 0.3783 0.0824* 0.3259 0.3865
BZ 0.032032 0.014093 -0.00143 0.025332 0.020558
0.8662 0.9646 0.9926 0.808 0.8378
Y1 9.83E-05 0.000197
0.00%** 0.00%**
Y2 -0.000816
0.00%**
adez 0.214887 0.212453 0.194782 0.162818 0.153967

FA
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Model A1 Model B1 Model C1 Model D1 Model E1
Mean Equation
1 3.19E-05 -0.000768 0.000177 -3.22E-05 -1.49E-06
0.9062 0.00%** 0.3341 0.9155 0.9961
aq -0.126697 -0.290359 -0.172884 -0.126474 -0.137388
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
a, 0.002333 0.00283
0.00%** 0.00%**
as 0.001554
0.015%*
Variance Equation
() 4.52E-06 1.40E-05 3.50E-06 3.99E-06 3.87E-06
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
oy 0.097924 0.419936 0.116458 0.098827 0.094155
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
- 0.119697 0.348696 0.089238 0.117486 0.113289
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
ﬁ‘l -0.047945 0.207716 0.302004 -0.049003 -0.040275
0.001 1*** 0.00%** 0.00%** 0.0005%** 0.0263**
ﬁz 0.864931 0.36155 0.523978 0.869659 0.867029
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
Y1 6.47E-05 4.99E-05
0.00%** 0.00%**
Y2 7.88E-06
0.0838*
ad f Rz 0.060941 0.094381 0.075402 0.063937 0.067334

A ' Y o A =
ﬂJuﬂJ'lcb'@sU']fJﬁ'Nﬁu’]ﬂ')!ﬁﬁ@ﬁﬂﬁglﬂﬁﬂu (DCE)
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Model A1 Model B1 Model C1 Model D1 Model E1
Mean Equation
1 -0.001191 0.000725 0.000927 0.003639 -0.001521
0.4816 0.6617 0.1708 0.00%** 0.3049
a, -0.122503 -0.278749 -0.003224 0.099119 -0.122361
0.1718 0.00%** 0.9466 0.00%** 0.0878*
a, 0.010402 0.017948
0.00%** 0.00%**
s 0.008826
0.00%**
Variance Equation
P 0.000547 0.000647 0.000261 0.00019 0.000672
0.6442 0.00%** 0.00%** 0.00%** 0.3768
oy 0.053689 0.046622 0.213225 0.113307 0.057357
0.0001*** 0.00%** 0.00%** 0.00%** 0.00%**
) -0.02863 -0.02298 0.205941 1.416108 -0.013703
0.6038 0.00%** 0.0036%*** 0.00%** 0.8302
B‘l 0.483145 0.431634 0.43668 -0.020477 0.434671
0.6337 0.0722* 0.00%** 0.0002°%** 0.5752
BZ 0.021252 -0.00768 -0.07313 0.005703 -0.097995
0.8225 0.9643 0.00%** 0.0184** 0.0024***
Y1 -0.00018 -0.000335
0.00%** 0.00%**
Y2 -6.27E-05
0.0239**
ad f Rz 0.075651 0.136236 -0.0029 -0.05765 0.105949

o dy 1 Y o A =
iyﬂg“h’@"ll'lflﬁ'J\Wi'l.l'lﬂ'lﬂﬂ'llﬂﬁ@\iﬂim‘lflﬁﬂu (DCE)
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Model Al Model B1 Model C1 Model D1 Model E1
Mean Equation

1 0.000974 0.000663 0.000818 0.000322 0.000851

0.00%** 0.0015%** 0.0001 *** 0.0891* 0.00%**

aq 0.064852 0.065512 0.046196 0.080381 0.075758
0.0004*** 0.0229** 0.1054 0.00%** 0.0001 ***

a, -0.000626 -0.000453
0.00%** 0.0164**

as 0.000362

0.1965
Variance Equation

() 9.99E-05 8.99E-05 7.98E-06 3.26E-05 9.08E-05

0.00%** 0.00%** 0.0008*** 0.00%** 0.00%**

oy 0.672185 0.742791 0.770243 0.965495 0.677208

0.00%*** 0.00%** 0.00%** 0.00%** 0.00%**

- 0.178492 0.627616 -0.627574 0.345882 0.186049

0.00%** 0.00%** 0.00%** 0.00%** 0.00%**

ﬁ‘l -0.02596 -0.5845 1.058691 -0.137743 -0.00512

0.3952 0.00%** 0.00%** 0.0133** 0.7072
ﬁz -0.00766 0.229014 -0.191663 0.224256 -0.012433
0.3032 0.00%** 0.00%** 0.00%** 0.0011***
Y1 -6.71E-06 -5.91E-06
0.00%** 0.00%**
Y2 1.13E-05
0.00%**

ad f Rz -0.005146 -0.00461 -0.004714 -0.00087 -0.002054

F

7 A 1 Y 9 a =S
ﬂluﬂﬁ“b”t‘)slﬂﬂﬁ’J\?Wl&"l‘lﬂ’ﬂWﬂ‘l]iSmﬁ@u!ﬂﬂ (NCDEX)
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Model A1 Model B1 Model C1 Model D1 Model E1
Mean Equation
1 0.000457 -0.000485 -0.000167 0.000525 -0.00029
0.0993* 0.0871%* 0.5465 0.0751* 0.6261
a, 0.015421 0.046158 0.023404 0.031572 0.055601
0.6556 0.0992 0.4 0.3241 0.1179
a, 0.001301 -7.75E-05
0.0004*** 0.926
s -0.000498
0.5505
Variance Equation
P 5.44E-06 2.68E-05 3.55E-05 5.27E-06 0.000107
0.00%** 0.00%** 0.00%** 0.00%** 0.3413
(v o 0.413284 0.172398 0.188672 0.417374 0.199455
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
) -0.2643 0.033483 0.042989 -0.27402 -0.10322
0.00%** 0.0302°%** 0.1446 0.00%** 0.2954
B‘l 0.632235 1.056176 0.882129 0.65162 0.49392
0.00%** 0.00%** 0.00%** 0.00%** 0.2975
BZ 0.236513 -0.32521 -0.23835 0.220893 0.119947
0.00%** 0.00%** 0.00%** 0.00%** 0.2725
Y1 5.68E-05 5.07E-05
0.00%** 0.00%**
Y2 2.83E-05
0.00%**
ad f Rz -0.001896 -0.002657 -0.002635 -0.005713 -0.00239

o dy 1 Y o A a =
muﬂgwamwmwmmmamﬂixmﬁamm (NCDEX)
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Model Al Model B1 Model C1 Model D1 Model E1
Mean Equation
1 0.000704 0.000736 0.000976 0.000707 0.000696
0.1372 0.1355 0.1154 0.1558 0.1924
aq -0.184368 -0.183817 -0.16724 -0.184757 -0.182334
0.00%** 0.00%** 0.0028*** 0.00%** 0.00%**
a, -0.000286 0.000427
0.6382 0.564
as 0.001386
0.0772%*
Variance Equation
() 2.12E-05 2.18E-05 5.36E-05 2.07E-05 2.08E-05
0.00%** 0.00%** 0.00%** 0.0001 *** 0.0001 ***
oy 0.205786 0.202878 0.207548 0.206594 0.211177
0.00%** 0.00%** 0.00%** 0.00%** 0.00%**
- 0.401564 0.398345 0.089729 0.401416 0.392899
0.00%** 0.00%** 0.2147 0.00%** 0.00%**
ﬁ‘l -0.10224 -0.09973 0.642815 -0.10137 -0.10193
0.0593* 0.0871* 0.0007*** 0.0619* 0.0906*
ﬁz 0.534614 0.530745 -0.17282 0.536717 0.536655
0.00%** 0.00%** 0.0835%* 0.00%** 0.00%**
Y1 2.15E-06 1.16E-05
0.6474 0.2815
Y2 -4.45E-05
0.00%**
ad f Rz 0.076053 0.07361 0.065331 0.072357 0.076081

A ' Y v A a a
ﬂluﬂﬁ“b”e)slﬂﬂﬁ’J\iﬁlﬂﬂﬂ?ﬁ']ﬁ‘l]i%ﬁ/]ﬁﬂﬂ!ﬂﬂ (NCDEX)
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Model A1 Model B1 Model C1 Model D1 Model E1
Mean Equation
1 0.004599 0.003923 0.003279 0.00567 0.004354
0.845 0.8944 0.9146 0.8112 0.8541
ay -0.319047 -0.248214 -0.339981 -0.256499 -0.30735
0.00%** 0.0179** 0.0009*** 0.0037*** 0.00%**
a, 0.005707 0.005266
0.7585 0.7938
s 0.004117
0.8432
Variance Equation
P 0.006797 0.009087 0.009638 0.00673 0.006763
0.374 0.0002°%** 0.392 0.3325 0.3547
oy 0.072693 0.076314 0.079256 0.07244 0.061777
0.0403** 0.0178%* 0.1164 0.0188** 0.0062***
(1 &) -0.04426 -0.04401 -0.04509 -0.044 -0.03835
0.3387 0.00%** 0.4786 0.2334 0.2621
B‘l 0.475256 0.458418 0.45804 0.473019 0.474342
0.3094 0.0879* 0.3753 0.8053 0.2512
BZ 0.035158 0.018597 0.017218 0.033778 0.034278
0.8886 0.9306 0.9639 0.00%** 0.8577
Y1 0.003203 0.001194
0.00%** 0.272
Y2 -0.00134
0.29
adez 0.197087 0.167943 0.201799 0.171115 0.189694

FA
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Model Al Model B1 Model C1 Model D1 Model E1
Mean Equation
1 -0.002995 8.36E-06 0.000389 -0.002132 -0.001585
0.5275 0.9988 0.9421 0.6278 0.7224
aq -0.225376 -0.190169 -0.200893 -0.238319 -0.283457
0.0107** 0.3033 0.1645 0.0001 *** 0.00%**
a, 0.011316 0.011024
0.0111** 0.0521*
as 0.001009
0.882
Variance Equation
{0 0.001834 0.002501 0.00241 0.001811 0.001816
0.3462 0.3032 0.0008*** 0.3904 0.448
(i o 0.061921 0.082822 0.072982 0.050361 0.060358
0.0035%** 0.1058 0.0446** 0.0001 *** 0.0009***
(1 & -0.036035 -0.042207 -0.035367 -0.029463 -0.034699
0.2426 0.3527 0.00%** 0.275 0.3658
ﬁ‘l 0.474728 0.447665 0.441511 0.473266 0.47378
0.2926 0.3545 0.013%* 0.3311 0.4046
ﬁz 0.037218 0.011389 0.001025 0.033222 0.033446
0.7012 0.8884 0.9933 0.7485 0.8372
Y1 -0.000445 -0.000307
0.0501* 0.2625
Y2 0.00042
0.2317
ad 'Rz 0.140502 0.127529 0.132394 0.157777 0.174036

E4
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Model A1

R=HU+aR, +&

G =0+ o, + Y Bo,

Model B1

R=H+aR, +E,
621 =0+ Zip ai821-1+ ZiqB iGzt»i +7Y,LNVOL,

Model C1

R=HU+aR +&
Gzt =W+ Zip ai821-1+ ZiqB iGzt-i +7,LNVOL, +7Y,LNVOL,,

Model D1
R = +aR,, +a,LNVOL +§

Gzt =0+ Zip aigzt-i+ ZiqB iGZt—i

Model E1
R=MU+aR_ +aLNVOL +a,LNVOL , + &
621 =+ Zip aigzt-i + ZiqB iGzt»i

1 (%] =) Q(QI
Auauussnauy Ao mdulszansauals

#aUUTINAAI AD A1 P-value

v
[ ad [

* xx ekx g AN IIADANIZAUANVFDNUMINY 10% 5% 1Az 1%A1ua1a1

9

140



141

MANHIN A

Y
A

M3ABUANDIADTOYAYIAITVDIFOUY



Y o v o 1 a 4
ﬂ1§1ﬂwu3ﬂﬁ Al LUVU1993 EGARCH (2,2) "U’f]\‘]ﬂ’ﬂllﬁiJWH‘ﬁﬁZTi'ﬂ\‘]ﬂﬁiflﬂlﬂWﬁ“dﬁﬂmWU

wazwanouunu luaaaniauud)

142

Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
u -0.001751 -0.001776 -0.001603 -0.001905 -0.001797
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
a, -4.75E-05 -0.003342 -0.000815 -0.000485 -0.002035
(0.9857) (0.3127) (0.6362) (0.8858) (0.562)
a, -5.90E-05 -0.002018
(0.9023) (0.00)***
Qs 0.002366
(0.00)***
Variance Equation
P -0.162629 -0.383936 -0.291504 -0.229714 -0.310056
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
aq 0.279884 0.370029 0.354526 0.319313 0.357949
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
> -0.127274 -0.04118 -0.092551 -0.108611 -0.088956
(0.00)*** (0.3563) (0.0075)***  [0.0001)***  (0.0025)***
ﬁl 1.533316 0.865097 1.193042 1.336271 1.291489
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
32 -0.545934 0.101407 -0.217611 -0.354537 -0.317887
(0.00)*** (0.5946) (0.1663) (0.0164)** (0.0294)**
¢1 0.113054 0.209788 0.180165 0.149179 0.189786
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
Y1 0.185223 0.16766
(0.0412)** (0.0802)*
Y2 -0.305531
(0.1043)
ad }' Rz -0.004973 -0.002376 -0.005846 -0.004786 -0.004906

% A ' 9y 9 = o a
dyanFeuiea1nrinIIalsemAanIgomIn (KCBT)
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 0.019972 0.000206 0.000211 -0.007333 -0.007017
(0.0009)*** (0.8747) (0.8725) (0.0028)***  (0.0004)***
aq -0.038154 -0.118311 -0.118076 -0.073814 -0.069828
(0.3235) (0.0001 )*** (0.0001 )*** (0.0352)** (0.0454)**
as 0.00197 0.001812
(0.2196) (0.2944)
Qas -3.54E-05
(0.985)
Variance Equation
o -1.959192 -0.184776 -0.180513 -0.060574 -0.056073
(0.00)*** (0.0643)* (0.1168) (0.0515)* (0.00)***
aq 0.07025 -0.028552 -0.027903 -0.208691 -0.203098
(0.2158) (0.778) (0.7864) (0.0255)** (0.0268)**
-, 0.074591 0.172214 0.169709 0.192213 0.18617
(0.2862) (0.07)* (0.0879)* (0.0512)* (0.049)**
ﬁl 1.581266 0.656267 0.680371 0.336311 0.275814
(0.00)*** (0.00)*** (0.0002)*** (0.1324) (0.147)
ﬁz -0.817922 0.335684 0.311907 0.654871 0.715952
(0.00)*** (0.00)*** (0.0811)* (0.0034)***  (0.0002)***
[|)1 0.018677 -0.022621 -0.022855 -0.084519 -0.0857
(0.319) (0.3398) (0.3313) (0.001 )*** (0.0006)***
Y1 1.959062 1.962633
(0.00)*** (0.00)***
Y2 -0.057796
(0.8854)
ad _.f R 2 0.008611 -0.014132 -0.015908 -0.003575 -0.00562

4
o

9
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 0.022498 0.000782 0.001895 0.022086 0.024075
(0.1035) (0.4949) (0.0064)*** (0.1053) (0.1012)
aq -0.162008 -0.144537 -0.159723 -0.162095 -0.164588
(0.0002) (0.00)*** (0.00)*** (0.0002)*** (0.0001 )***
as 0.0019 0.001958
(0.2998) (0.3283)
as 6.56E-06
(0.9975)
Variance Equation
P -2.256801 -0.123577 -0.01441 -2.463484 -2.591354
(0.1106) (0.0971)* (0.5207) (0.1108) (0.1041)
aq 0.021403 0.194222 0.258522 0.012175 0.008395
(0.6662) (0.0359)** (0.0196)** (0.8181) (0.8684)
- 0.069133 -0.069537 -0.290497 0.068255 0.06199
(0.2062) (0.5049) (0.0144)** (0.2261) (0.2472)
ﬁl -0.095481 0.680412 1.131976 -0.108597 -0.116732
(0.2932) (0.00)*** (0.00)*** (0.269) (0.2477)
ﬁz 0.817757 0.317167 -0.136841 0.803747 0.794643
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
CI)_l -0.057412 0.045805 0.092961 -0.060168 -0.058853
(0.1269) (0.1434) (0.00)*** (0.1121) (0.1105)
Y1 2.318298 2.32243
(0.00)*** (0.00)***
Y2 -1.212708
(0.00)***
ad j R 2 0.000464 -0.015027 -0.016141 -0.002262 -0.003402

o A
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 -0.000353 -6.09E-05 -6.69E-05 -0.00362 -0.002362
(0.8972) (0.9632) (0.9585) (0.1573) (0.3682)
aq -0.088916 -1.66E-01 -0.194369 -0.090723 -0.09622
(0.0312)** (0.0002)*** (0.00)*** (0.021)** (0.015)**
as -0.000498 -0.000991
(0.7504) (0.5707)
as -0.001086
(0.5754)
Variance Equation
P -0.827447 -0.072041 -0.703058 -0.767172 -0.723928
(0.0067)*** (0.1382) (0.00)*** (0.003 )% (0.0016)***
aq 0.301885 0.354384 0.363687 0.328379 0.319019
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
- 0.135269 -0.241824 0.108839 0.122828 0.114387
(0.0296)***  (0.0042)***  (0.0106)** (0.0572)* (0.0701)*
ﬁl -0.013881 1.024051 0.018917 0.002895 0.002933
(0.6015) (0.00)*** (0.00)*** (0.9142) (0.9089)
ﬁz 0.950329 -0.021694 0.943078 0.942313 0.94629
(0.00)*** (0.8625) (0.00)*** (0.00)*** (0.00)***
CI)_l 0.034022 0.037986 0.071765 0.05424 0.052194
(0.2491) (0.0482)** (0.00)*** (0.024)** (0.0404)**
Y1 1.509341 1.516146
(0.00)*** (0.00)***
Y2 1.456306
(0.00)%**
adez -0.003548 -0.012501 -0.011681 -0.011855 -0.009469

P
o A
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 0.007592 -0.000439 -0.000502 0.006185 0.005065
(0.3464) (0.7991) (0.7586) (0.4392) (0.4958)
aq -0.061735 -0.151241 -0.150272 -0.057428 -0.05623
(0.263) (0.00)*** (0.00)*** (0.3056) (0.3051)
as 0.004792 0.006426
(0.1025) (0.0583)*
as 0.003124
(0.3269)
Variance Equation
P -2.904634 -1.14039 -1.543915 -3.099122 -3.082734
(0.0003)*** (0.00)*** (0.0001)***  (0.0003)*** (0.0001 )***
aq 0.093717 0.006592 0.077839 0.082123 0.089435
(0.2882) (0.9447) (0.34) (0.3903) (0.355)
- 0.271128 0.261305 0.281526 0.280179 0.30114
(0.0129)** (0.0099)***  (0.004)*** (0.0161)** (0.0077) ***
ﬁl 0.03725 0.675328 0.166741 0.015538 0.015429
(0.744) (0.00)*** (0.2061) (0.8875) (0.8864)
ﬁz 0.599656 0.201041 0.666059 0.594148 0.599904
(0.00)*** (0.0237)** (0.00)*** (0.00)*** (0.00)***
CI)_l -0.237543 -0.165116 -0.212224 -0.260659 -0.269682
(0.0003)***  (0.0008)***  (0.0001)***  (0.0002)*** (0.0001 )***
Y1 2.134187 1.974252
(0.00)*** (0.00)***
Y2 1.285695
(0.0001 )***
adez -0.015627 -0.036275 -0.042051 -0.02181 -0.028127

Y
%

9

F
wangeveanTiihmalsymsaansgowsn (NYBOT)




147

MSWUINT Al (519)

Model A2 Model B2 Model C2 Model D2 Model E2

Mean Equation

1 -0.001616 -0.001491 -0.001499 -0.001459 -0.001141
(0.0013)***  (0.0006)***  (0.0016)*** (0.0032)*** (0.009)***

a, -0.096703 -0.093818 -0.095095 -0.099459 -0.097279
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
a 0.000262 -6.93E-05
(0.2655) (0.795)
as -0.000744
(0.0035)***

Variance Equation

P -0.244353 -0.211021 -0.22482 -0.242239 -0.2624
(0.0052)***  (0.0023)***  (0.0066)*** (0.0072)*** (0.0031)***

aq 0.672889 0.694111 0.666049 0.621413 0.674529
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
as -0.471381 -0.518696 -0.480528 -0.4238 -0.455415
(0.00)*** (0.00)*** (0.00)*** (0.0001)*** (0.0001 )***
ﬁ'l 1.154511 1.233544 1.186428 1.155675 1.098511
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
ﬁz -0.170786 -0.247599 -0.201414 -0.171771 -0.115736
(0.3371) (0.0936)* (0.2485) (0.3797) (0.5122)
[I)_l -0.02816 -0.025865 -0.027408 -0.030262 -0.034294
(0.3148) (0.2971) (0.2985) (0.2735) (0.24385)
Y1 0.094682 0.093811

(0.0527)* (0.0688)*

Y2 0.007442
(0.8995)
adiR? 0.090383 0.087449 0.086882 0.087975 0.084569
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Model A2 Model B2 Model C2 Model D2 Model E2

Mean Equation

7 0.000257 -0.000429 -0.000477  0.001361 0.001431
(0.7861) (0.5437) (0.4986) (0.1252) (0.1101)
a, 0.00037 -0.015595 -0.015684  0.015798 0.013654
(0.9867) (0.4584) (0.4567) (0.4811) (0.5436)
a 0.001652 0.001883
(0.0005)%**  (0.0004)***
as 0.000521
(0.3491)

Variance Equation

@ -1.438417 -0.911357 -0.601766  -0.111232  -0.138092
(0.00)*** (0.00)***  (0.0002)***  (0.1104) (0.0953)*
a 0.369222 0.381353 0.379384 0.412233 0.415985
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)%**
a; 0.152776 -0.002507 -0.115248  -0.353079  -0.344885
(0.1964) (0.9663) (0.073)* (0.00)%** (0.00)%**
B 0.228202 0.496859 0.852817 1.582927 1.524105
(0.417) (0.00)*** (0.00)*** (0.00)*** (0.00)%**
B> 0.644392 0.427885 0.09866 -0.591159  -0.534523
(0.0131)** (0.00)*** (0.5175) (0.00)*** (0.0009)
b, -0.048683 -0.022712 -0.01368 -0.001131 -0.002512
(0.1746) (0.4777) (0.5911) (0.891) (0.7944)
Y1 0.994547 0.999235
(0.00)*** (0.00)***
Y2 -0.444654
(0.0227)**
adj R? -0.005119 -0.000718 -0.001852  -0.009012  -0.009472

Y
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 0.002675 0.001328 0.001424 0.002698 0.002792
(0.105) (0.3302) (0.2833) (0.1118) (0.1006)
a, 0.009799 0.005255 0.002953 0.016319 0.016176
(0.6803) (0.8236) (0.9001) (0.4917) (0.4952)
as -0.001731 -0.00172
(0.0622)* (0.0869)*
as -7.20E-05
(0.9513)
Variance Equation
) -0.21624 -0.345048 -0.323568 -0.212961 -0.212998
(0.0142)** (0.00)*** (0.0003 )% (0.0165)** (0.0166)**
aq 0.019198 0.06643 0.061196 0.02158 0.021638
(0.692) (0.2318) (0.292) (0.6542) (0.6535)
as 0.093223 0.152089 0.140077 0.089181 0.089229
(0.2287) (0.0146)** (0.0844)* (0.2516) (0.2528)
ﬁi 1.438982 0.679543 0.910901 1.443589 1.443292
(0.00)*** (0.00)*** (0.001)*** (0.00)*** (0.00)***
ﬁz -0.455173 0.298984 0.068575 -0.459518 -0.459214
(0.0575)* (0.0172)** (0.8009) (0.06)* (0.0609)*
[I)_l -0.007438 -0.043405 -0.033501 -0.00807 -0.008105
(0.3491) (0.0035)*** (0.0227)** (0.3081) (0.3064)
Y1 0.909334 0.906842
(0.00)*** (0.00)***
Y2 -0.262161
(0.2673)
ad f Rz -0.004348 -0.004654 -0.004968 -0.00415 -0.004692
ﬁ’muig1«??@61118@1";&1413181mvimm‘?m?u 3 ﬂﬁzmﬂﬂjﬂu (TOCOM)
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 0.003176 0.003407 0.003284 0.003109 0.003124
(0.0006)*** (0.0002)***  (0.0004)***  (0.001)***  (0.0009)***
aq -0.185028 -0.190198 -0.188928 -0.183494 -0.182869
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
as -0.000444 -0.000551
(0.2081) (0.1775)
as -0.000245
(0.5545)
Variance Equation
P -0.873546 -0.615095 -0.843035 -0.855229 -0.854419
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
aq 0.341706 0.326 0.350105 0.347875 0.348035
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
- 0.318004 0.140983 0.283868 0.29688 0.297558
(0.00)*** (0.126) (0.00)*** (0.00)*** (0.00)***
ﬁl -0.017941 0.57882 0.038804 0.023566 0.023574
(0.0135)** (0.009)*** (0.5075) (0.5928) (0.5971)
ﬁz 0.970175 0.387787 0.914826 0.929448 0.92964
(0.00)*** (0.072)* (0.00)*** (0.00)*** (0.00)***
CI)_l 0.004569 0.021306 0.035675 0.038053 0.037705
(0.5146) (0.4381) (0.1252) (0.1004) (0.1044)
Y1 0.191551 0.17487
(0.0004)***  (0.0009)***
Y2 0.144781
(0.0124)**
adez 0.071421 0.073223 0.071601 0.072096 0.071175
&

F
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 0.003136 0.004878 0.004316 0.002982 0.003128
(0.0038)***  (0.00)*** (0.00)*** (0.0067)*** (0.0045)***
a4 -0.102483 -0.115166 -0.111433 -0.090774 -0.094837
(0.00)*** (0.00)*** (0.00)*** (0.0002)*** (0.0001)***
a» -0.001959 -0.002341
(0.00)*** (0.00)***
as -0.000814
(0.0649)*
Variance Equation
w -0.145894 -0.436244 -0.702508 -0.230753 -0.199517
(0.8005) (0.0001 )*** (0.00)*** (0.7152) (0.7355)
oy 0.211393 0.178155 0.240264 0.199272 0.200445
(0.0002)***  (0.0024)*** (0.00)*** (0.0008)*** (0.0005)***
-, -0.120562 0.092456 0.202005 -0.059231 -0.080716
(0.7332) (0.176) (0.00)*** (0.8798) (0.8253)
ﬁl 1.527967 0.669357 -0.003149 1.320706 1.415511
(0.3838) (0.0003 )% (0.8273) (0.469) (0.401)
ﬁz -0.537161 0.303191 0.959532 -0.335535 -0.428469
(0.7545) (0.0944)* (0.00)*** (0.8508) (0.7948)
q)_l -0.005864 -0.02772 0.021311 -0.009129 -0.008246
(0.7864) (0.0764)* (0.0715)* (0.7047) (0.72)
Y1 0.331413 0.310648
(0.00)*** (0.00)***
Y2 0.290626
(0.00)***
adez 0.001762 0.004938 0.001994 0.013013 0.015598

J
%

o
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 0.001616 0.001698 0.00116 0.001554 0.001463
(0.0717)* (0.0657)* (0.2484) (0.0801)* (0.1207)
aq -0.078052 -0.077921 -0.071092 -0.0812 -0.076886
(0.0193)** (0.0187)** (0.0338)** (0.0145)** (0.0213)**
a- 0.000298 0.000514
(0.6143) (0.427)
as 0.000825
(0.1975)
Variance Equation
P -0.023592 -0.02525 -0.499658 -0.016776 -0.018231
(0.1138) (0.0032)*** (0.1071) (0.1472) (0.1366)
aq 0.474206 0.466613 0.509962 0.455701 0.46155
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
-, -0.450134 -0.442059 -0.203665 -0.437788 -0.441817
(0.00)*** (0.00)*** (0.2829) (0.00)*** (0.00)***
ﬁl 1.802592 1.799597 1.071808 1.835513 1.828338
(0.00)*** (0.00)*** (0.0158)** (0.00)*** (0.00)***
ﬁz -0.803283 -0.800449 -0.106007 -0.835925 -0.828758
(0.00)*** (0.00)*** (0.8022) (0.00)*** (0.00)***
¢"1 0.000657 0.000454 -0.035753 0.001604 0.001183
(0.8654) (0.904) (0.2667) (0.6119) (0.7218)
Y1 -0.021956 -0.084575
(0.66438) (0.3065)
Y2 -0.0699
(0.5406)
ad _.f R 2 0.041502 0.040513 0.035772 0.043193 0.038414
7
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation

1 -0.001367 -0.001338 -0.001156 -0.001038 -0.00117
(0.2388) (0.2461) (0.3182) (0.3641) (0.3133)
a, -0.108619 -0.105099 -0.10342 -0.110894 -0.121334
(0.00)*** (0.0001)***  (0.0001)*** (0.00)*** (0.00)***
a; 0.000496 -0.000328
(0.4636) (0.6681)

as -0.00122
(0.1066)

Variance Equation

0 -0.430942 -0.400514 -0.438771 -0.41181 -0.489918
(0.0135)** (0.0087)***  (0.0078)*** (0.0223)** (0.009)***

aq 0.499304 0.509614 0.498464 0.505632 0.499761
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
(1 ) -0.216656 -0.251336 -0.213191 -0.236471 -0.184949
(0.1395) (0.0376)** (0.1344) (0.1097) (0.2223)

ﬁ'l 0.954073 1.018256 0.924568 1.006727 0.88226

(0.0051)*** (0.0005)***  (0.003)*** (0.0045)*** (0.0091)***
ﬁz 0.013309 -0.048952 0.042082 -0.038012 0.080048
(0.9676) (0.8626) (0.8885) (0.9113) (0.8052)
¢’1 -0.063094 -0.061355 -0.069461 -0.05879 -0.064702
(0.1449) (0.1307) (0.1113) (0.1627) (0.1538)
Y1 -0.159867 -0.158679
(0.1699) (0.196)
Y2 -0.026434
(0.8123)
ad j R 2 0.093089 0.089823 0.086356 0.092645 0.099289

P4
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Model A2 Model B2 Model C2 Model D2 Model E2

Mean Equation

1 0.001475 0.00189 0.001901 -0.000538 0.000121
(0.2205) (0.0962)* (0.0969)* (0.6463) (0.9152)
a, -0.129459 -0.134071 -0.133771 -0.112946 -0.103892
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.0002)%***
a; 0.00279 0.001973
(0.00)*** (0.0001)***
as -0.001239
(0.015)**

Variance Equation

i) -0.168605 -0.133775 -0.165009 -0.17579 -0.182324
(0.1287) (0.0773)* (0.0787)* (0.1451) (0.1146)
aq 0.639384 0.659713 0.666468 0.649439 0.670355
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
as -0.528803 -0.571457 -0.557699 -0.53761 -0.549033
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
ﬁl 1.528208 1.571317 1.499326 1.548344 1.514666
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
ﬁz -0.541238 -0.581468 -0.511848 -0.562199 -0.528552
(0.0003)*** (0.00)*** (0.0001 )*** (0.0004)*** (0.0006)***
[I)_l -0.008271 -0.01297 -0.015206 -0.013822 -0.013404
(0.6643) (0.4214) (0.4169) (0.4819) (0.5228)
Y1 -0.227128 -0.237728

(0.00)*** (0.0001)***

Y2 -0.003933
(0.9568)
adiR? 0.076674 0.076531 0.07538 0.083505 0.07439
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 8.59E-05 0.000995 0.000252 0.00012 0.000961
(0.943) (0.3529) (0.8352) (0.9154) (0.395)
aq -0.011033 -0.011286 -0.010992 -0.010337 -0.011223
(0.002)*** (0.0038)*** (0.0067)*** (0.00)*** (0.00)***
as 0.00178 0.001743
(0.00)*** (0.00)***
as 0.001189
(0.0064)***
Variance Equation
P -0.456166 -0.486357 -0.493568 -0.440066 -0.47305
(0.0003)***  (0.0084)*** (0.0068)*** (0.0199)** (0.035)**
aq 0.340473 0.410371 0.402151 0.330556 0.336739
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
- -0.248314 -0.287624 -0.275343 -0.234861 -0.23696
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
ﬁl 0.867355 0.92233 0.8571 0.802719 0.809994
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
ﬁz 0.076801 0.020064 0.085181 0.143475 0.131851
(0.00)*** (0.862) (0.2238) (0.2419) (0.4243)
CI)_l 0.074076 0.106649 0.109683 0.082778 0.083799
(0.0028)***  (0.0011)*** (0.0002)*** (0.0046)*** (0.0146)**
Y1 -0.375434 -0.359
(0.00)*** (0.00)***
Y2 -0.123015
(0.1686)
ad j R 2 -2.443013 0.239656 -7.288008 0.364071 0.317964
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 0.000121 -0.002119 -0.001943 0.000908 -4.95E-05
(0.8299) (0.00)*** (0.00)*** (0.1857) (0.9324)
aq -0.144421 -0.201231 -0.196445 -0.170856 -0.158263
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
as 0.002234 0.001885
(0.00)*** (0.00)***
as 0.000332
(0.3321)
Variance Equation
P -7.528528 -4.374953 -10.60331 -8.427702 -10.81191
(0.0003 )% (0.00)%** (0.00)*** (0.00)*** (0.00)***
aq 0.18328 0.489951 0.488344 0.179881 0.180898
(0.0004)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
- 0.170186 -0.112978 0.468956 0.16453 0.170439
(0.0012)*** (0.0012)*** (0.00)*** (0.00)*** (0.00)***
ﬁl -0.408767 0.502801 -0.538879 -0.456263 -0.57067
(0.0003) (0.00)*** (0.00)%** (0.00)*** (0.00)%**
ﬁz 0.59554 0.045893 0.445369 0.545689 0.432523
(0.00)*** (0.2922) (0.00)*** (0.00)*** (0.00)***
CI)_l -0.012003 -0.023292 -0.005178 -0.014503 -0.01498
(0.2717) (0.543) (0.5579) (0.1473) (0.0082)***
Y1 1.565857 1.657037
(0.00)*** (0.00)***
Y2 1.61247
(0.00)***
ad 'Rz 0.111022 -79955843897 -38367128326 0.15903 -0.119063

4
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 0.000174 -0.000834 -0.001123 0.001376 0.001464
(0.7665) (0.0978)* (0.0289)** (0.0081)*** (0.007)%**
aq -0.132878 -0.128335 -0.139385 -0.145517 -0.152538
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
a, 0.004497 0.004756
(0.00)*** (0.00)***
as 0.001146
(0.0068)***
Variance Equation
{0 -0.171569 -0.560202 -0.290326 -0.098581 -0.192431
(0.0977)* (0.00)*** (0.0019)*** (0.1008) (0.0477)**
aq 0.374758 0.333727 0.367344 0.389173 0.405081
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
(0 ) -0.270371 -0.028905 -0.195931 -0.323768 -0.287218
(0.00)*** (0.6067) (0.0016)*** (0.00)*** (0.00)***
ﬁ‘l 1.404087 0.542073 1.102293 1.570555 1.33188
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
BZ -0.415961 0.41635 -0.122742 -0.577055 -0.345287
(0.0984)* (0.0001)*** (0.4936) (0.0003 )*** (0.1219)
[I)_l 0.00913 0.003803 0.010618 0.011413 0.016576
(0.3819) (0.8766) (0.4855) (0.1831) (0.1738)
Y1 0.586235 0.601824
(0.00)*** (0.00)***
Y2 -0.468309
(0.0001)***
ad _.f R 2 0.061641 0.054474 0.052633 0.065888 0.068053
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 -0.000153 6.81E-05 -0.000322 0.001104 0.000763
(0.8217) (0.9287) (0.6453) (0.0783)* (0.2924)
ay -0.104676 -0.092348 -0.108139 -0.091481 -0.110401
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
as 0.004957 0.005247
(0.00)*** (0.00)***
as 0.00226
(0.00)***
Variance Equation
w -0.033326 -0.041081 -0.026449 -0.043046 -0.031922
(0.0051)*** (0.0127)** (0.0376)** (0.0009)*** (0.1513)
(e 21 0.273861 0.216037 0.230082 0.265173 0.234756
(0.0005)*** (0.00)*** (0.00)*** (0.0019)***  (0.0019)***
a- -0.222143 -0.161706 -0.17991 -0.214448 -0.196407
(0.0029)*** (0.00)*** (0.00)*** (0.009)***  (0.0043)***
‘31 1.208365 1.151625 1.273867 1.219881 1.40238
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
ﬂz -0.208241 -0.152136 -0.273087 -0.221278 -0.403344
(0.0378)** (0.053)* (0.00)*** (0.0051)*** (0.1073)
q)_l 0.048748 0.053413 0.052755 0.049522 0.038838
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.0316)**
Y1 -0.042929 -0.040064
(0.4867) (0.5714)
Y2 -0.071724
(0.4366)
adiR 2 0.12277 0.066313 0.092038 0.087141 0.107892
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
nw -0.000194 -0.000769 -0.001161 -0.000549 -0.000579
(0.6557) (0.0585)* (0.0021 )*** (0.2157) (0.1957)
aq 0.020386 0.023773 0.04808 0.025267 0.030908
(0.3516) (0.2427) (0.0212)** (0.2481) (0.1593)
a» -7.64E-05 -6.76E-05
(0.6286) (0.6902)
as 5.71E-05
(0.7464)
Variance Equation
P -0.116814 -0.279262 -0.656569 -0.110469 -0.11256
(0.0425)** (0.0037)***  (0.00)*** (0.0427)** (0.0476)**
a4 0.650932 0.545706 0.526004 0.650841 0.644334
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
- -0.589079 -0.429397 -0.259594 -0.593028 -0.586929
(0.00)*** (0.00)*** (0.0007)*** (0.00)*** (0.00)***
ﬁ'l 1.458248 1.485746 1.163266 1.477307 1.500588
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
ﬁz -0.466601 -0.50825 -0.216253 -0.485254 -0.508794
(0.00)*** (0.00)*** (0.0419)** (0.00)*** (0.00)***
¢’1 -0.009832 -0.041997 -0.084176 -0.009718 -0.010575
(0.3322) (0.0082)***  (0.0007)*** (0.319) (0.2717)
Y1 0.163114 0.10348
(0.00)*** (0.0007)***
Y2 0.281032
(0.00)***
ad 'Rz -0.005644 -0.00816 -0.006647 -0.007155 -0.007733

2
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 -0.000751 0.000267 -0.002398 -0.000544 -0.000714
(0.3412) (0.7549) (0.00)*** (0.458) (0.3686)
aq 0.038742 0.016275 0.018694 0.028266 0.036545
(0.0586)* (0.3408) (0.3132) (0.1641) (0.0764)*
a, 0.000826 0.001137
(0.0103)** (0.001 )***
as 0.001187
(0.0007)***
Variance Equation
{0 -0.029181 -0.288412 -1.226333 -0.012906 -0.059776
(0.0275)** (0.00)*** (0.00)*** (0.00)*** (0.0009)***
aq 0.250827 0.085821 0.172726 0.238718 0.262007
(0.00)*** (0.00)%** (0.0001 )% (0.00)*** (0.00)***
(0 ) -0.226615 0.049871 0.062601 -0.225394 -0.217723
(0.00)*** (0.0016)*** (0.3898) (0.00)*** (0.00)***
ﬁ‘l 1.50808 -0.008475 1.298583 1.681943 1.209633
(0.00)*** (0.0129)** (0.00)*** (0.00)*** (0.00)***
BZ -0.509405 0.986917 -0.417344 -0.682326 -0.212744
(0.00)*** (0.00)*** (0.0002)*** (0.00)*** (0.00)***
[I)_l 0.007434 -0.003651 -0.032978 0.006464 0.00666
(0.1216) (0.7444) (0.0409)** (0.0216)** (0.37)
Y1 0.020102 0.791349
(0.0422)** (0.00)***
Y2 -0.421541
(0.0001 )***
adiR 2 -0.002506 -0.003517 -0.01457 -0.005575 -0.009544
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
nw 0.000622 -0.000532 -0.000273 0.000697 0.001068
(0.4433) (0.3342) (0.6957) (0.4119) (0.1977)
aq -0.004485 0.000936 -0.00649 -0.015207 -0.014629
(0.8936) (0.9692) (0.8109) (0.6612) (0.6499)
as 0.000146 0.00057
(0.7046) (0.1273)
as 0.000936
(0.0202)**
Variance Equation
P -3.241321 -1.284326 -4.702075 -3.66952 -3.341185
(0.595) (0.0447)** (0.0094 )% (0.4421) (0.3502)
aq 0.694009 0.600551 0.62314 0.682078 0.687552
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
- 0.109641 -0.29317 0.425945 0.250804 0.215313
(0.9398) (0.097)* (0.1814) (0.8305) (0.8142)
ﬁl 0.50287 0.919488 -0.03319 0.299492 0.349117
(0.8118) (0.00)*** (0.9434) (0.8596) (0.7927)
ﬁz 0.186388 -0.042999 0.575597 0.350915 0.33676
(0.9031) (0.7923) (0.104) (0.7784) (0.7371)
q)_l 0.001404 -0.064572 0.026719 -0.001499 0.01414
(0.9893) (0.3522) (0.7534) (0.9884) (0.8929)
Y1 0.731552 0.652581
(0.0001 )*** (0.0005)***
Yz 0.587846
(0.0414)**
ad 'Rz -0.019281 -0.017124 -0.017174 -0.014702 -0.013188
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Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 -1.51E-06 -8.83E-06 8.63E-06 -4.43E-08 2.50E-05
(0.9984) (0.9904) (0.9921) (0.9995) (0.9687)
aq -0.000296 1.33E-05 0.000143 -4.64E-05 -4.66E-05
(0.9834) (0.9995) (0.9956) (0.9895) (0.9971)
a, 6.90E-07 3.71E-06
(0.9832) (0.9827)
as 4.13E-07
(0.9986)
Variance Equation
{0 -1.33521 -1.926434 -2.134218 -0.468841 -1.113116
(0.0006)*** (0.00)*** (0.00)*** (0.0064)*** (0.0022)***
aq 0.368824 0.385377 0.314399 0.342516 0.343014
(0.00)*** (0.00)%** (0.00)%** (0.00)*** (0.0003)***
(0 ) -0.035815 -0.026463 0.035228 -0.147279 -0.045715
(0.5791) (0.4962) (0.2002) (0.001 1)*** (0.5553)
ﬁ‘l 0.507388 0.568756 0.152583 1.363228 0.609313
(0.0406)** (0.00)*** (0.1071) (0.00)*** (0.0489)**
BZ 0.350292 0.219091 0.610935 -0.411645 0.272932
(0.115) (0.0433)** (0.00)*** (0.0134)** (0.336)
[I)_l -0.268621 -0.267396 -0.198127 -0.17391 -0.241378
(0.0001)***  (0.0001)*** (0.0013)*** (0.0024 )% (0.0006)***
Y1 0.496765 0.485958
(0.00)*** (0.00)***
Y2 0.123197
(0.2192)
-0.016457 -0.015447 -0.014971 -0.014498

adjR* 0013567
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MWt A2 (o)
Model A2 Model B2 Model C2 Model D2 Model E2
Mean Equation
1 -0.001066 -0.000919 -0.000692 -0.001433 -0.001323
(0.2056) (0.0135)** (0.1667) (0.1161) (0.1539)
a4 0.011036 -0.005384 0.003943 0.02137 0.008726
(0.5042) (0.6664) (0.00)*** (0.1947) (0.6076)
a- 0.000121 4.96E-05
(0.7217) (0.8954)
as 0.000111
(0.7582)
Variance Equation
P -0.158984 -0.00049 -0.014387 -0.15473 -0.177787
(0.0005)*** (0.00)%** (0.00)*** (0.0012)%** (0.0175)**
oy 0.161818 0.060531 0.063161 0.158826 0.172134
(0.00)*** (0.00)*** (0.436) (0.00)*** (0.00)***
-, -0.118806 -0.066411 -0.078992 -0.115064 -0.121033
(0.00)*** (0.00)*** (0.3275) (0.0001 )*** (0.00)***
ﬁi 1.598912 1.153439 0.877148 1.598079 1.513135
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
ﬁz -0.61619 -0.153932 0.119689 -0.61477 -0.532168
(0.00)*** (0.00)*** (0.0213)** (0.00)*** (0.00)***
¢1 0.043002 -0.006176 -0.010586 0.044017 0.05037
(0.001 1)*** (0.00)*** (0.009)*** (0.0017)***  (0.0042)***
Y1 0.740313 0.672947
(0.00)*** (0.00)***
Y2 0.306982
(0.0019)***
ad f R 2 0.235106 0.437309 0.078234 0.276485 0.32699
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MSWUINT A2 (519)

?iﬂﬂﬂ!‘l"iﬁql ﬁﬂJﬂTiﬂlﬂ\‘ILL‘]_l‘]_lﬁ”la’t’)\i EGARCH ﬁ’ﬂ
Model A2
R=HU+aR +&

IOg(Gzt) =0+ Zip a‘i|8t-i/ Gt-i| + Ziq B ilOg(Gzt—i) + Zir (I)i(gt-i/ G.)

Model B2
R=HU+aR_ +E

1771

log(G") =W+ Y. Ou[€ /O, [+ D! Blog(T" ) + D d(€/O.) +7Y LNVOL,

Model C2
Rt: H + alRt-l 1% St
IOg(Gzl) = (’O + Zip ai|8t—i/6t-i| + Ziq Bilog(Gzt—i) = Zir (I)i(gt-i/(jt-i) + Y1LNVOLt +

Y,LNVOL,,

Model D2
R=HWU+aR_ +aLNVOL + &

IOg(Gzt) -0+ Zip ai|8t-i/ Gt-il = Ziq B ilOg(GZt-i) K Zir (I)i(gt-i/ C.)

Model E2
R=+aR,, +aLNVOL +aLNVOL_ + €,

171

log(GZt) =0+ Zip ai|81—i/6t-i| + Ziq Bilog(czt—i) + Zir (I)i(gt-i/Gt-i

4
FuavusInauu Ao aduilszansauls

FAAVUIINAA A A1 P-value

]
v o o aad U
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Y o v o ' a 4
ﬂ1§1ﬂwu3ﬂﬁ A3 11UUV1999 TARCH (2,2) GU’fNﬂ'NilﬁiJWU‘ﬁﬁgﬁTl\iﬂiﬂJﬁuﬂ'lﬁcﬁf)all'lfllla%

wanouunu luaanduA NN YATa WU ARAULED

Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 -0.010358 -0.000165 0.032579 -0.012739 -0.016366
(0.3034) (0.996) (0.3906) (0.2885) (0.143)
aq -0.370648 -0.645657 -0.584971 -0.397999 -0.430802
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
as 0.001452 -0.001203
(0.9194) (0.932)
as -0.008868
(0.2904)
Variance Equation
o 0.001903 0.053058 0.089632 0.003416 0.003814
(0.00)*** (0.00)*** (0.0005)*** (0.00)*** (0.00)***
aq -0.153828 0.093292 0.295068 -0.214948 -0.301137
(0.1631) (0.7521) (0.3561) (0.0477)** (0.0042)%***
as 0.21689 0.715691 0.334903 0.370995 0.540154
(0.017)** (0.0018)*** (0.2828) (0.00)*** (0.00)***
ﬁ'l 0.558892 0.400264 0.398988 0.431662 0.415425
(0.0659)* (0.00)*** (0.2209) (0.0694)* (0.0394)**
ﬁz 0.230457 0.019014 0.022689 0.272012 0.25632
(0.3663) (0.3171) (0.8848) (0.1436) (0.0935)*
¢;1 0.267153 0.036698 -0.054256 0.346048 0.410748
(0.0239)** (0.8959) (0.8758) (0.0181)** (0.0015)%**
Y1 -0.020676 0.004779
(0.00)*** (0.68)
Y2 0.025937
(0.0009)***
ﬂ;d 'Rz 0.22148 0.210836 0.222329 0.226587 0.231238
”ﬂujﬂg1«'5@5111fJa'Nﬁﬁ”l%’nmaﬂizmﬂaw%’g@m?m (KCBT)
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 0.000351 0.000382 5.83E-05 0.000349 0.000287
(0.6428) (0.717) (0.9524) (0.6895) (0.7522)
a4 -0.045531 -0.083448 -0.086942 -0.045591 -0.044984
(0.282) (0.113) (0.0657) (0.2817) (0.2888)
a» 8.99E-05 0.000677
(0.9578) (0.72)
as 0.001565
(0.4527)
Variance Equation
w 0.000151 0.000331 0.000323 0.000151 0.000154
(0.0009)***  (0.0014)*** (0.3324) (0.0009)*** (0.0009)***
oy 0.068677 0.04248 0.035091 0.068712 0.3041
(0.2472) (0.4949) (0.5051) (0.2498) (0.00)***
-, 0.262403 -0.013008 -0.006157 0.262139 0.264681
(0.00)*** (0.5718) (0.7768) (0.00)*** (0.00)***
ﬁi 0.116992 0.366815 0.365417 0.11743 0.113837
(0.4186) (0.0504)* (0.7113) (0.4184) (0.4288)
ﬁz 0.253726 -0.068147 -0.0767 0.253624 0.248892
(0.0823)* (0.769) (0.8184) (0.0827)* (0.0919)*
q)_l -0.055803 -0.04469 -0.039177 -0.055759 -0.047826
(0.3847) (0.4682) (0.4751) (0.3876) (0.4593)
Y1 0.000315 0.000339
(0.00)*** (0.00)***
Y2 -4.57E-05
(0.885)
ad f R 2 -0.007537 -0.008357 -0.010525 -0.009279 -0.009621

F
dayandgevtealntiln Iddsemsaansgowsn (NYBOT)




167

MSWUINT A3 (519)

Model A3 Model B3 Model C3 Model D3 Model E3

Mean Equation

I 0.001339 0.001613 0.001509 0.001339 0.001323
(0.1028) (0.0312)** (0.0439)** (0.1904) (0.1962)
a, -0.105773 -0.121329 -0.138654 -0.106186  -0.10171
(0.0157)%**  (0.0006)***  (0.0001)%**  (0.0168)***  (0.0224)***
a 0.000268 0.001569
(0.8993) (0.4854)
as 0.00326
(0.1419)

Variance Equation

@ 1.25E-05 0.000297 2.47E-05 1.25E-05 1.37E-05
(0.0059)%** (0.00)*** (0.0005)%**  (0.0059)***  (0.0073)***
a 0.064278 0.020927 0.029265 0.065186 0.060527
(0.0351)** (0.4079) (0.1894) (0.035)%*  (0.0461)**
a; 0.029044 0.105789 -0.012567 0.028176 0.030223
1437 . . : 1255
(0.1437) (0.004)%** (0.6133) (0.16) (0.1255)
B 0.147303 0.110953 0.895332 0.152372 0.129222
(0.2946) (0.1795) (0.00)*** (0.3083) (0.3168)
B> 0.777358 -0.112782 -0.003191 0.772826 0.793624
(0.00)*** (0.0613)* 0.7717) (0.00)*** (0.00)***
o, -0.107326 0.016794 0.020234 -0.108139 -0.10454
(0.0013)%** (0.6781) (0.3799) (0.0012)%*%  (0.0022)***
Y1 0.000342 0.000329
(0.00)** (0.00)***
Y2 -0.000269
(0.00)***
adj RZ  -0.005214 -0.008133 -0.01129 -0.007007 -0.00525

2
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 0.002008 0.002063 0.001319 0.001788 0.00199
(0.0126)** (0.0016)*** (0.1687) (0.0437)** (0.0266)**
a4 -0.083567 -0.108718 -0.057087 -0.085313 -0.083865
(0.0596)* (0.0113)** (0.1911) (0.0542)* (0.0583)*
as -0.000306 -0.000747
(0.8522) (0.6812)
as -0.000892
(0.6637)
Variance Equation
w 2.29E-07 6.33E-05 0.000256 3.89E-07 2.49E-07
(0.5724) (0.0008)*** (0.0037)%** (0.2283) (0.4823)
oy 0.164476 0.130087 0.130493 0.178545 0.164145
(0.00)*** (0.0557)* (0.0264)** (0.00)*** (0.00)***
-, -0.157153 0.131269 0.08424 -0.168494 -0.156736
(0.00)*** (0.0457)** (0.4097) (0.00)*** (0.00)***
ﬁi 1.643056 0.243732 0.292327 1.583948 1.644842
(0.00)*** (0.0011)*** (0.5119) (0.00)*** (0.00)***
ﬁz -0.644589 0.336913 -0.100493 -0.588042 -0.646828
(0.00)*** (0.00)*** (0.6607) (0.00)*** (0.00)***
[I)_l -0.013518 0.018712 0.050025 -0.015093 -0.012971
(0.0004)*** (0.8029) (0.5369) (0.0008)*** (0.00)***
Y1 0.000213 0.000235
(0.00)*** (0.00)***
Y2 3.24E-05
(0.772)
adiR 2 0.002643 0.002696 -0.004392 0.001771 -0.000227

2
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 0.001834 0.000889 5.77E-05 0.001813 0.001776
(0.1021) (0.4355) (0.9525) (0.1722) (0.1939)
ay -0.044638 -0.081997 -0.095902 -0.043567 -0.046305
(0.2906) (0.0513)* (0.0118)** (0.3048) (0.2702)
a; 0.001291 0.002164
(0.6632) (0.5358)
as 0.002123
(0.5451)
Variance Equation
w 0.000259 0.00017 0.00074 0.000261 0.000262
(0.003)*** (0.0274)** (0.00)*** (0.0047)***  (0.0038)***
oy -0.045697 -0.042613 -0.001545 -0.046291 -0.04718
(0.2512) (0.2856) (0.9679) (0.2553) (0.2537)
a- 0.139971 0.065664 0.191878 0.137347 0.15098
(0.0195)** (0.2208) (0.0002)*** (0.0267)** (0.0149)**
‘31 -0.07055 0.347719 -0.231206 -0.072088 -0.072323
(0.4784) (0.00)*** (0.0375)** (0.4746) (0.4602)
ﬁz 0.563882 0.319289 -0.060776 0.56369 0.550169
(0.00)*** (0.0428)** (0.425) (0.00)*** (0.00)***
[|)1 0.174505 0.123397 0.135688 0.177405 0.181871
(0.0071)*** (0.0161)** (0.0628)* (0.0073)***  (0.0067)***
Y1 0.00044 0.000507
(0.00)*** (0.00)***
Y2 0.000286
(0.0112)**
ad 'Rz -0.011717 -0.01661 -0.022692 -0.01386 -0.01792

4
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 -0.000201 -0.000279 -0.000254 -0.000225 -0.000206
(0.7071) (0.6111) (0.6405) (0.6735) (0.7004)
aq -0.324061 -0.327204 -0.327487 -0.325437 -0.326887
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
a- 8.05E-06 -0.000497
(0.9854) (0.3054)
Qas -0.001209
(0.022)**
Variance Equation
P 1.58E-05 1.65E-05 1.53E-05 1.58E-05 1.59E-05
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
aq 0.121707 0.118015 0.117633 0.120863 0.121614
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
-, 0.130185 0.128366 0.128938 0.129671 0.131129
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
31 -0.106985 -0.107244 -0.106244 -0.106464 -0.106092
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
ﬁz 0.872011 0.874342 0.875819 0.872045 0.870281
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
¢1 0.003146 0.003224 0.003224 0.003532 0.002657
(0.2755) (0.2497) (0.2459) (0.2556) (0.455)
Y1 -1.07E-05 3.43E-06
(0.0002)*** (0.6851)
Y2 1.67E-05
(0.0743)*
ad J Rz 0.202621 0.20329 0.202852 0.202734 0.204331

o

)

F
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 0.000586 0.000517 -0.000171 0.00058 0.000586
(0.0736)* (0.1085) (0.7158) (0.1111) (0.1081)
a4 0.014904 -0.007328 0.031552 0.014637 0.014398
(0.5803) (0.7737) (0.2974) (0.5878) (0.5953)
a» 0.000339 0.000633
(0.5466) (0.3696)
as 0.000682
(0.3594)
Variance Equation
w 2.84E-05 2.05E-05 0.000146 2.86E-05 2.86E-05
(0.00)%** (0.00)*** (0.00)*** (0.00)*** (0.00)%**
oy 0.151352 0.146721 0.133576 0.151296 0.151985
(0.00)*** (0.00)*** (0.0001 )*** (0.00)*** (0.00)***
-, 0.09967 0.067298 0.090111 0.099556 0.099057
(0.00)*** (0.00)*** (0.0113)** (0.00)*** (0.00)***
ﬁi -0.091798 0.101053 0.358417 -0.092949 -0.092082
(0.0273)** (0.023)** (0.0012)*** (0.0228)** (0.0234)**
ﬁz 0.748138 0.595757 -0.022786 0.748926 0.747928
(0.00)*** (0.00)*** (0.709) (0.00)*** (0.00)***
q)_l 0.002054 0.038802 0.048275 0.001474 0.001277
(0.8866) (0.1718) (0.2812) (0.9183) (0.9302)
Y1 6.46E-05 1.55E-05
(0.00)*** (0.1821)
Yz -0.000122
(0.00)***
adiR 2 -0.006835 -0.003756 -0.011546 -0.006911 -0.007812

P4
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MSWUINT A3 (519)

Model A3 Model B3 Model C3 Model D3 Model E3

Mean Equation

7 0.000797 0.000659 0.000718 0.000809 8.08E-04
(0.0696)* (0.0885)* (0.0776)* (0.0882)* (0.0924)*

a, 0.022733 0.019652 0.017807 0.024755 0.024773
(0.3455) (0.3777) (0.4725) (0.3054) (0.3051)

a -0.001981  -0.001961
(0.0358)**  (0.0566)*

as 5.86E-05
(0.9621)

Variance Equation

@ 4.76E-06 8.52E-06 8.66E-06 4.79E-06 4.80E-06
(0.0596)* (0.00)*** (0.0006)***  (0.0633)* (0.0626)*
a 0.014526 0.05116 0.033369 1.38E-02 1.37E-02
(0.5017) (0.0608)* (0.2557) (0.5295) (0.5329)
a; 0.022587 0.080145 0.095178 0.021799 0.021949
(0.4868) (0.0007)**%  (0.0027)*** (0.5054) (0.5017)
B 1.530991 0.554507 0.487092 1.535853 1.535926
(0.00)*** (0.00)*** (0.0153) (0.00)*** (0.00)%**
B> -0.582002 0.267536 0337018 -0.586323 -0.58643
(0.0044)%*%  (0.00)%** (0.0711)%  (0.0044)**%  (0.0043)***
b, 0.004688 0.047689 0.050835 0.006305 0.006302
(0.5888) (0.0787)* (0.0677)* (0.4726) (0.4733)
Y1 0.00015 0.000144
(0.00)** (0.00)***
Y2 2.72E-05
(0.3933)
adj R%Z  -0.004672 -0.005068 -0.005609 -4.43E-03  -5.08E-03

o A
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 0.001688 0.00189 0.00191 0.001715 0.001733
(0.0001) (0.00)*** (0.00)*** (0.0001) (0.0001)
a4 -0.200715 -0.198839 -0.199846 -0.200237 -0.200601
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
a» -0.000506 -0.000764
(0.2023) (0.0997)*
as -0.000539
(0.242)
Variance Equation
w 2.67E-06 1.74E-05 1.22E-05 2.03E-06 1.89E-06
(0.00)%** (0.00)%** (0.044)** (0.00)*** (0.00)%**
oy 0.132832 0.163527 0.137989 0.133139 0.132857
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
-, -0.094064 0.088566 0.036403 -0.105159 -0.105451
(0.00)*** (0.0307)** (0.6729) (0.00)*** (0.00)***
ﬁi 1.655579 0.405844 0.875196 1.701489 1.702625
(0.00)*** (0.031)** (0.0708)* (0.00)*** (0.00)***
ﬁz -0.69548 0.334582 -0.056043 -0.73092 -0.731307
(0.00)*** (0.0296)** (0.8881) (0.00)*** (0.00)***
q)_l -0.003454 -0.025005 -0.015317 -0.002216 -0.001923
(0.5955) (0.4892) (0.5854) (0.6567) (0.6984)
Y1 4.03E-05 4.31E-05
(0.00)*** (0.00)***
Y2 -1.82E-05
(0.3811)
0.07035 0.069954 0.072557 0.071364

adjR? 0.071546

o A
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 0.001469 0.001743 0.001741 0.001495 0.001412
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.0001 )***
a4 -0.100171 -0.114602 -0.114802 -0.0022 -0.092914
(0.0001) (0.00)*** (0.00)*** (0.00)*** (0.0003 )***
a» -0.086093 -0.002613
(0.0006)*** (0.00)***
as -0.000845
(0.0741)*
Variance Equation
w 9.38E-06 7.45E-06 7.00E-06 9.83E-06 9.46E-06
(0.0004)*** (0.0002)*** (0.0024)*** (0.0004)*** (0.061)*
oy 0.110729 0.066344 0.066941 0.111407 0.085121
(0.00)*** (0.0238)** (0.0247)** (0.00)*** (0.0052)***
-, 0.093866 0.05425 0.043107 0.096006 0.077805
(0.00)*** (0.0432)** (0.2408) (0.00)*** (0.2059)
ﬁi -0.063355 0.479421 0.617362 -0.06118 0.21759
(0.0445)** (0.002)%** (0.0483)** (0.0906)* (0.7673)
ﬁz 0.851523 0.368854 0.243333 0.844177 0.591712
(0.00)*** (0.0078)*** (0.3847) (0.00)*** (0.3649)
q)_l -0.033578 0.015136 0.014046 -0.033572 -0.000259
(0.0872) (0.4302) (0.4453) (0.1051) (0.9915)
Y1 4.60E-05 4.60E-05
(0.00)*** (0.00)***
Y2 -9.41E-06
(0.5968)
ad f R 2 0.000065 -0.002532 -0.003113 0.01162 0.014437

o A
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Y o v o ' a 4
ﬂ1§1ﬂwu3ﬂﬁ A4 111UUV1999 TARCH (2,2) GU’fNﬂ'Nilﬁuwuﬁﬁgﬁ'JW\iﬂiﬂJWﬂ!ﬂ'lﬁcﬁf)all'lfllla%
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Model A3 Model B3 Model C3 Model D3 Model E3

Mean Equation

i 0.001143 0.001021 0.000911 0.001107 0.001136
(0.0059)*** (0.0094)*+x* (0.0281)*** (0.0082)***  (0.0066)***

a, -0.133736 -0.143023 -0.133064 -0.124936 -0.128754
(0.0001)*** (0.00)*** (0.0001)*** (0.0002)***  (0.0002)***

a, 0.000196 0.000568

(0.772) (0.375)
as 0.001297
(0.0552)*

Variance Equation

w 9.73E-08 9.08E-08 2.47E-08 1.17E-07 2.39E-07
(0.1916) (0.3044) (0.7502) (0.067)* (0.2841)
oy 0.238753 0.249685 0.259893 0.250673 0.343653
(0.00)* (0.00) (0.00)** (0.00) (0.00)
oo -0.227982 -0.237397 -0.248583 -0.240145 -0.323092
(0.00)* (0.00) (0.00) (0.00) (0.00)
B4 1.654557 1.657005 1.643945 1.653349 1.499039
(0.00)* (0.00) (0.00)** (0.00) (0.00)
B2 -0.662494 -0.665761 -0.651894 -0.661606 -0.519826
(0.00) (0.00) (0.00)* (0.00) (0.00)
i) 1 -0.004825 -0.005524 -0.005188 -0.003672 0.005764
(0.036)** (0.0198)** (0.0198)** (0.1148) (0.343)
Y1 1.61E-05 3.02E-05
(0.00) (0.0033)*%
Y2 -2.37E-05
(0.0313)**
adiR? 0.070373 0.073792 0.06868 0.066163 0.064439
7
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 -9.01E-05 -0.000111 -0.00039 -0.001135 -0.000225
(0.915) (0.8949) (0.7701) (0.2069) (0.7917)
a4 -0.123601 -0.124959 -0.237961 -0.070692 -0.134581
(0.0004)*** (0.0005)*** (0.00)*** (0.0294)** (0.0003)***
as -0.00117 -0.002286
(0.1797) (0.0353)**
as -0.001292
(0.3219)
Variance Equation
w 5.01E-05 5.04E-05 0.000411 0.000105 4.85E-05
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)%**
oy 0.201045 0.198871 0.166709 0.23182 0.182653
(0.0001 )*** (0.0001 )*** (0.0163)** (0.00)*** (0.0003)***
-, -0.125467 -0.122982 0.104487 -0.168934 -0.117135
(0.0001 )*** (0.0002)%*** (0.0388)** (0.00)*** (0.0008)***
ﬁi 0.25032 0.242364 0.4039 0.189951 0.248983
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
ﬁz 0.493269 0.498343 0.128994 0.442418 0.499137
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
[I)_l 0.373091 0.381857 0.140842 0.79985 0.384418
(0.00)*** (0.00)*** (0.1201) (0.00)*** (0.00)***
Y1 5.47E-06 -0.00046
(0.8008) (0.00)***
Y2 -0.000497
(0.00)***
adiR 2 0.086935 0.086902 0.144476 0.046942 0.088846
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 6.20E-05 0.000667 0.000334 0.000458 0.000454
(0.9419) (0.4563) (0.6785) (0.5567) (0.5607)
ay -0.298679 -0.302393 -0.297115 -0.291067 -0.291609
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
as 0.003807 0.003843
(0.00)*** (0.00)***
as 6.16E-05
(0.9368)
Variance Equation
w 1.08E-05 5.17E-05 8.21E-06 7.61E-06 7.62E-06
(0.065)* (0.00)*** (0.0171)** (0.0277)** (0.0278)**
oy 0.265664 0.140313 0.27746 0.349311 0.349505
(0.00)*** (0.0018)*** (0.00)*** (0.00)*** (0.00)***
a- -0.192711 0.070725 -0.234046 -0.259977 -0.260148
(0.00)*** (0.0515)* (0.00)*** (0.00)*** (0.00)***
‘31 1.356975 0.268038 1.412779 1.308826 1.30851
(0.00)*** (0.0667)* (0.00)*** (0.00)*** (0.00)***
ﬁz -0.419757 0.475161 -0.460522 -0.377674 -0.377413
(0.0072) (0.00)*** (0.00)*** (0.0045)*** (0.00)***
[|)1 -0.023688 0.037226 0.004382 -0.026524 -0.026449
(0.2554) (0.5126) (0.6669) (0.1995) (0.2007)
Y1 -9.68E-05 -0.00011
(0.00)*** (0.00)***
Y2 2.20E-05
(0.2412)
ad 'Rz 0.13929 0.139204 0.137377 0.147254 0.14659

Fl
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation

1 -0.002779 NA 0.00076 -0.002597 -0.002605
(0.6861) (NA) (0.9369) (0.7238) (0.7275)
a4 -0.353959 NA -0.368356 -0.345458 -0.342646
(0.00)*** (NA) (0.00)*** (0.00)*** (0.00)***

a» 0.005611 0.006871
(0.2281) (0.1769)

as 0.002819
(0.6886)

Variance Equation

w 0.004372 NA 0.006183 0.004358 0.004356
(0.2221) (NA) (0.2771) (0.3159) (0.3204)

oy 0.064561 NA 0.062329 0.062103 0.061118
(0.4315) (NA) (0.6083) (0.4784) (0.4919)

-, -0.044889 NA -0.048035 -0.043793 -0.043313
(0.1887) (NA) (0.495) (0.4294) (0.4471)

ﬁi 0.47601 NA 0.467117 0.475744 0.475747

(0.2749) (NA) (0.2898) (0.2715) (0.2674)

ﬁz 0.03575 NA 0.026961 0.035474 0.035462

(0.8405) (NA) (0.9275) (0.8904) (0.8942)

[I)_l 0.022657 NA 0.040909 0.023512 0.023644

(0.7932) (NA) (0.7234) (0.7789) (0.7782)

Y1 NA -0.001017
(NA) (0.0303)**
Y2 3.04E-05
(0.9661)
ad f R 2 0.208848 0.21273 0.208887 0.207804

[
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 0.00293 0.002615 0.000926 0.003258 0.002232
(0.3906) (0.5839) (0.8088) (0.3305) 0.5)
ay -0.299181 -0.39698 -0.432328 -0.341772 -0.318926
(0.0002)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
a» 0.012049 0.014873
(0.0266)** (0.0018)***
as 0.004078
(0.5186)
Variance Equation
w 0.000761 0.001088 0.001005 0.000746 0.000728
(0.1184) (0.4563) (0.0318) (0.508) (0.4225)
oy 0.115931 0.090646 0.117364 0.111597 0.107075
(0.0742)* (0.0791)* (0.0809)* (0.0666)* (0.0321)**
a- -0.079833 -0.052322 -0.073782 -0.074406 -0.070592
(0.031)** (0.4801) (0.2101) (0.4453) (0.358)
ﬁ 1 0.468235 0.457656 0.437043 0.469622 0.469761
(0.172) (0.4073) (0.0598)* (0.4685) (0.3736)
ﬁz 0.026197 0.016982 -0.007867 0.028815 0.029637
(0.8747) (0.9569) (0.9182) (0.9017) (0.8957)
[|)1 0.055157 0.005243 0.058061 0.042441 0.035402
(0.5314) (0.9552) (0.7914) (0.7027) (0.6918)
Y1 9.53E-05 0.000222
(0.00)*** (0.00)***
Y2 -0.000822
(0.00)***
ad f R 2 0.185958 0.211034 0.217318 0.209752 0.201536
&
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 2.56E-05 -0.000492 1.86E-05 -2.50E-05 -2.63E-06
(0.9278) (0.0143)** (0.9455) (0.9344) (0.9932)
ay -0.134202 -0.236776 -0.153627 -0.138467 -0.145177
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
as 0.002765 0.003203
(0.00)*** (0.00)***
as 0.001358
(0.0321)**
Variance Equation
w 4.79E-06 7.38E-06 3.31E-06 4.10E-06 4.03E-06
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
oy 0.130002 0.144514 0.096253 0.139802 0.137572
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
a- 0.123179 0.172758 0.057296 0.120264 0.11694
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
‘31 -0.045581 0.509413 0.412374 -0.042099 -0.040884
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
ﬁz 0.856631 0.247529 0.439533 0.857999 0.860183
(0.00)*** (0.0002)%*** (0.00)*** (0.00)*** (0.00)***
[|)1 -0.05712 -0.019473 0.033654 -0.07238 -0.071046
(0.00)*** (0.3476) (0.0426)** (0.00)*** (0.00)***
Y1 6.16E-05 5.14E-05
(0.00)*** (0.00)***
Y2 -1.46E-06
(0.7898)
adiR 2 0.063194 0.08894 0.068843 0.067842 0.069713

Fl
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 -0.001062 0.000693 0.00129 0.003334 -0.001097
(0.5454) (0.5176) (0.0329)** (0.00)*** (0.438)
a4 -0.205628 -0.163144 -0.010171 0.022577 -0.125976
(0.0085)*** (0.0007)*** (0.8057) (0.2687) (0.0529)*
as 0.010173 0.016167
(0.00)*** (0.00)***
as 0.008274
(0.00)***
Variance Equation
w 0.000555 0.000431 0.000274 0.000177 0.000566
(0.5279) (0.00)%** (0.00)*** (0.00)*** (0.0576)*
oy 0.000168 0.042271 0.268858 0.032766 -0.095544
(0.9982) (0.1019) (0.00)*** (0.3405) (0.0326)**
-, -0.014029 -0.022776 0.236154 1.696335 0.011196
(0.6914) (0.022)** (0.00)*** (0.00)*** (0.7477)
ﬁi 0.48042 0.433536 0.278942 -0.003098 0.485771
(0.4328) (0.00)*** (0.0002)***  (0.0213)** (0.0465)**
ﬁz 0.042808 -0.00167 -0.038783 9.63E-05 -0.074839
(0.8713) (0.9716) (0.0017)*** (0.8704) (0.7274)
[I)_l 0.053203 0.020247 -0.115644 0.095534 0.25011
(0.5329) (0.491) (0.0223)** (0.0149)** (0.0007)***
Y1 -0.000295 -0.000289
(0.00)*** (0.00)***
Y2 -9.79E-05
(0.00)***
ad 'Rz 0.113263 0.0963 0.001121 0.010824 0.111923
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 0.000201 7.98E-05 8.18E-05 0.000216 0.000145
(0.3588) (0.7117) (0.7092) (0.3398) (0.5246)
a4 0.052779 0.046843 0.048854 0.051534 0.059997
(0.0089)*** (0.025)** (0.0298)** (0.0126)** (0.0058)***
as -0.000312 9.35E-06
(0.072)* (0.958)
as 0.000817
(0.0001 )***
Variance Equation
w 2.85E-05 2.57E-05 2.56E-05 2.80E-05 2.59E-05
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
oy 0.486328 0.503975 0.48679 0.496729 0.493887
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
-, -0.065142 -0.051726 -0.042488 -0.065228 -0.060212
(0.0855)* (0.123) (0.2193) (0.1217) (0.1541)
ﬁl 0.457007 0.50718 0.504663 0.452248 0.461089
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
ﬁz -0.052516 -0.098323 -0.0964 -0.048194 -0.051047
(0.001 1)*** (0.00)*** (0.00)*** (0.0122)** (0.00)***
q)_l 0.772336 0.884884 0.912201 0.757248 0.798641
(0.00)*** (0.00)*** (0.00)*** (0.00)*** (0.00)***
Y1 3.74E-06 3.94E-06
(0.0003)*** (0.0002)%***
Y2 4.01E-06
(0.1582)
ad f R 2 -0.004066 -0.004895 -0.005559 -0.001759 -0.004916
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Model A3 Model B3 Model C3 Model D3 Model E3

Mean Equation

7 -3.10E-05 -0.00063 -0.000675 0.000246  -2.32E-05
(0.9301) (0.266) (0.0224)** (0.6368) (0.9571)

a, 0.058359 0.057354 0.039911 0.055794  0.062907

(0.055)* (0.1492) (0.1252) (0.1398)  (0.0238)**

a 0.000369  0.000649
(0.5869) (0.2534)

as -0.000128
(0.8169)

Variance Equation

P 0.000111 0.000156 3.74E-05 0.000133 0.000186
(0.00)*** (0.00)*** (0.00)*** (0.0009)***  (0.00)***
aq 0.093916 0.099313 0.053456 0.114506 0.0028

(0.0001 )*** (0.0007)*** (0.0008)*** (0.0233)** (0.8782)

- -0.022756 -0.008912 0.141467 -0.081445 -0.025875
(0.00)*** (0.7436) (0.00)*** (0.027)** (0.00)***
ﬁl 0.039972 0.450479 0.813629 0.449734 0.066136
(0.00)*** (0.00)*** (0.00)*** (0.0038)***  (0.00)***
ﬁz 0.238268 -0.019624 -0.211331 0.023993 0.061511
(0.00)*** (0.8051) (0.00)*** (0.6023) (0.1378)
CI)_l 0.417359 0.085786 0.207705 0.139722 0.340458

(0.00)*** (0.0203)** (0.00)*** (0.0054)***  (0.00)***

Y1 8.48E-05 4.83E-05
(0.00)*** (0.00)***
Y2 3.29E-05
(0.00)***
adj R? -0.000755 -0.004056 -0.005163 -0.001593  -0.003211
3
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 0.000665 0.000589 0.000653 0.000671 0.000664
(0.1586) (0.2971) (0.3513) (0.1799) (0.2144)
a4 -0.179792 -0.202795 -0.15051 -0.180586 -0.179549
(0.00)*** (0.0007)*** (0.0048)%*** (0.00)*** (0.0001 )***
a» -0.000221 0.000473
(0.719) (0.5239)
as 0.001377
(0.0801)*
Variance Equation
w 2.19E-05 9.36E-06 5.65E-05 2.14E-05 2.12E-05
(0.00)*** (0.0317)** (0.00)*** (0.0001)***  (0.0001)***
oy 0.194278 0.208727 0.191941 0.196024 0.201395
(0.0001)***  (0.0017)*** (0.001 )*** (0.0001)***  (0.0002)***
-, 0.40155 0.029016 0.084698 0.400724 0.389873
(0.00)*** (0.7558) (0.3047) (0.00)*** (0.00)***
ﬁi -0.109705 0.900129 0.557883 -0.108173 -0.108035
(0.0229)** (0.0036)*** (0.00)*** (0.0273)** (0.049)**
ﬁz 0.532895 -0.151284 -0.148666 0.535178 0.53818
(0.00)*** (0.4933) (0.00)*** (0.00)*** (0.00)***
[I)_l 0.043825 0.043665 0.160024 0.039136 0.033853
(0.5574) (0.395) (0.2191) (0.6016) (0.6437)
Y1 2.68E-05 1.62E-05
(0.0005)*** (0.0989)*
Y2 -3.72E-05
(0.00)***
ad f R 2 0.072466 0.077024 0.057856 0.069265 0.073258
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Model A3 Model B3 Model C3 Model D3  Model E3
Mean Equation
1 0.005869 0.006675 0.001593 0.006128 0.005442
(0.806) (0.8327) (0.9589) (0.7593) (0.8205)
aq -0.326703 -0.367235 -0.361604 -0.306632  -0.294745
(0.2185) (0.0042)*** (0.0573)* (0.1733) (0.65438)
a- 0.004846 0.006238
(0.7365) (0.7524)
as 0.003005
(0.884)
Variance Equation
@ 0.00681 0.009549 0.009705 0.006777 0.006764
(0.4872) (0.1453) (0.3077) (0.4656) (0.4438)
aq 0.08126 0.070008 0.082682 0.080366 0.070418
(0.2647) (0.1752) (0.3141) (0.2893) (0.6731)
o, -0.027767 -0.038006 -0.033785 -0.026139 -0.01802
(0.9171) (0.5001) (0.717) (0.9157) (0.00)***
ﬁl 0.476339 0.463558 0.461119 0.4753 0.474453
(0.759) (0.3593) (0.2585) (0.7427) (0.6053)
ﬁz 0.036265 0.022829 0.020336 0.035344 0.034127
(0.9725) (0.9485) (0.9688) (0.9744) (0.9445)
[I)_l -0.074738 -0.014495 -0.05014 -0.077854  -0.083487
(0.9115) (0.9446) (0.6752) (0.9111) (0.807)
Y1 0.002356 0.001093
(0.0328)** (0.3256)
Y2 -0.001208
(0.3426)
adiR 2 0.197453 0.206605 0.206792 0.190454 0.183765
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Model A3 Model B3 Model C3 Model D3 Model E3
Mean Equation
1 -0.000494 0.002025 -0.000665 -0.000902 -0.000366
(0.00)*** (0.6741) (0.8356) (0.8399) (0.9367)
a4 -0.225337 -0.170673 -0.092549 -0.230357 -0.278595
(0.00)*** (0.2796) (0.4974) (0.00)*** (0.00)***
a» 0.011018 0.010884
(0.0157)** (0.0628)*
as 0.003526
(0.5998)
Variance Equation

w 0.001827 0.002103 0.001743 0.001815 0.001839
(0.00)*** (0.1269) (0.0002)*** (0.537) (0.5237)
oy 0.060738 0.076802 0.067572 0.045832 0.057063
(0.00)*** (0.7624) (0.6226) (0.1005) (0.00)***
-, -0.036102 -0.043007 -0.034469 -0.030407 -0.036616
(0.00)*** (0.4559) (0.5132) (0.5358) (0.4596)
ﬁi 0.474308 0.453417 0.437391 0.473509 0.473758
(0.00)*** (0.2635) (0.0042)%** (0.5583) (0.4337)
ﬁz 0.037311 0.015159 -9.31E-05 0.033349 0.033503
(0.00)*** (0.9295) (0.9992) (0.943) (0.8866)
[I)_l 0.003181 0.018116 0.0211 0.014352 0.015358
(0.00)*** (0.9456) (0.8815) (0.648) (0.6062)

Y1 -0.000735 -0.001355

(0.0043)*** (0.00)***

Y2 -0.000472

(0.0115)**
adez 0.14368 0.116453 0.06726 0.155896 0.17161
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HNELTR AUN5YDVVUI1a09 TARCH AD

Model A3
R=H+aR +&

621 = 0) + Zip a’iszt-i+ Ziq BiGzt-i & Zir ¢i82t»i I-l-i

Model B3

R=HU+aR +&
62t =W+ Zip ai821-1+ Ziq B iGZt—i i Zir ¢i821-i Lot Y.LNVOL,

Model C3
Rt: M + alRt-l + gt

Gzt =0+ Zip aigzt-i+ Ziq BiGZt—i + Zir (I)igzt-i I_t—l % ’YILNVOLt ) yzLNVOLt—l

Model D3

R=H+aR  +aLNVOL +&

621 =0+ Zip aigzt-i+ Ziq B iGZt-i + Zir ¢i82t»i I-t-i

Model E3

R=+aR, +aLNVOL +aLNVOL_ +§&,

Gzt =+ Zip aiSZH_’_ Ziq Biczt-i + Zir d)igzt-i I-t-i

4
FuavuIINauY Ao aduilszansauls

FAAVUIINAA AD A1 P-value

!
¥ o W a [ A

* ek oo Ty MAYNNADANIZAUANMFOUUIINY 10% 5% LAz 1 %A WA 191

187



Y

[ = 1 Yy 9 = [ a
Y FeIBanINI IR TTIMAaNTgaINTN (KCBT)

Model D

14000

12000
10000

8000

6000

4000

2000

1/6/2004
6/14/2004
11/15/2004
5/2/2005
10/19/05
29/3/2006
31/8/2006
9/2/2007
16/7/2007
1/11/2008
6/19/08
11/20/08
04/28/2009
3/3/2010
8/4/2010

09/28/2009

Close

=== \/griance

Model E

14000
12000

10000

8000

6000

4000

2000

1/6/2004
6/14/2004
11/15/2004
5/2/2005
10/19/05
29/3/2006
31/8/2006
9/2/2007
16/7/2007
1/11/2008
6/19/08
11/20/08
04/28/2009
09/28/2009
3/3/2010
8/4/2010

Close

=== \/ariance

4 v o J ' a o o
ﬂ]‘WN‘H'Jﬂﬁ Al NI NUFUNUTTZTHINTIMYALAZANUAUHINVOILU U009

188

GARCH @ M5Uaa1aduaunynsa uuinnwannudinaainnizModel D

11ag Model E



189

(NYBOT)

a

IMATNITOUITNN

[

Tn1dals

9

Y

QFOUIIA NN

9

Model D

Q Q
e e
o © Qo ©
8 5 S &
o > o >
[} [}
[} ]
] ]
8 8 8 8 8 8 8 8 8 8 8 8
o o o o o o o o o o o o o o
9T11T0T0C | 97110707
£2600102 £2600102
: 0££0010¢ 0££0010¢
=a | £0900T07 -= £090070Z
m €T+00T0C €1+00T0C
' £120010¢ - £120010¢
12216002 - 12216002
l £20T600¢ AP £201600¢
- 10606002 10606002
s 60206002 -<*&, § 60£0600C
w £150600€ £150600€
02£0600¢ gy by 02£0600¢
£2106002 - £2106002
9211800¢ - 92118007
! £007800¢ | €001800¢
S 3888888 ° = S 3888888 °
©O n © Ih © I;h O I 3 ©O n © Ih © I;h O I
< o [90] o o i i o) <t o (98] o o i i
=

a

1 (99)

=

MANUINT A




190

(NYBOT)

a

LINATNTFOINTN

dy 1 9
DA UM

9

a

Model D

0.0016

- 0.0014

- 0.0012

- 0.001

0.0008

~ 0.0006

pose

30000

25000

20000

15000

5000

Close
eee*e* Variance

6C110T0¢
STOTOTOC
¢0600T0¢
¢¢/00T0¢
60900T0¢
£L¢¥00T0C
ST€00TOC
6¢T00T0C
ST¢1600¢
0€0T600¢
8160600¢
9080600¢
$290600¢
¢150600¢
0€£€0600¢
€1¢0600¢
0€£¢1800¢
Y111800¢
€00T800¢

Model E

0.0016

- 0.0014

- 0.0012

- 0.001

0.0008

- 0.0006

- 0.0002

30000

25000

20000

15000

5000

Close
««ssee Variance

6<Z1T0T0¢
STOTOTOC
20600T0¢
22/0010¢
60900T0¢
L2p00T0C
STE00TOC
6¢100T0¢
STZ1600¢
0£0T600¢
8160600¢
9080600¢
$290600¢
Z150600¢
0£€0600¢
£T20600¢
0£¢1800¢
PIT1800¢

£00T800¢

1 (90)

i
=

MANUINT A



191

0.0045

(NYBOT)

a

NATNTIBINTNN

[

o
o

iheils

2
QFOUIIA NN

18000

o
Model D

] ]

g B 2 5

Y AN A\ S & TR S R S, S £

SS8S858¢8¢8S§8 " 8883888858 "

| | 1ZI0T0T M.. lzaZ |viziotoe

Z0TT0T0T “ Z0TTOTO0C

s | 272600107 1/ .ﬁu TT600102

4 | 11800T0C 3 | 1180010

¢ | 0£900T07 w .7 | 0ggoot02

%, | 61500102 =3 | 61500102

80100107 A_. * | 80v00T07

¢ | §T20010¢ 1 _# | Sczootoz

< |errootoz -4 | 1100102

- | 10216002 - | 10216007

S | 6101600¢ ’ | 61016002

¢ | 80606007 80606007

82£06007 82£06007

91906002 === T2 | 9790600¢

= 150506002 E 50506007

bZ£06002 -& | bzeos00z

01206007 == | 01206007

97218007 = | 9zz18007

€T1T8007 .J. €T1T8007

10018007 10018007
2888888¢8° % |gggsgggggsg-°

§328888¢% g |88388888KR
=

1 (99)

=

MANUINT A




192

(NYBOT)

Uszimaanigowan

Y
o

9

Y
muwc%mﬂmwmmma

9

a

Model D

0.0035

- 0.003

- 0.0025

0.001

- 0.0005

\

4000

3500

3000

2500

2000

1500

1000 -

500

close
====\ariance

P1C1010¢C
Z0TT0TO0C
2¢60010¢
TT800T0¢
0£900T0¢
6T1500T0¢
80r00T0¢
§2¢00T10¢
ETT00T0C
T0Z1600¢
6T0T600¢
$060600¢
£2/0600¢
ST90600¢
T1050600¢
02€0600¢
90¢20600¢
£221800¢
TTTT800¢
T00T800¢

Model E

0.0025

- 0.002

- 0.0015

- 0.0005

4000

3500

1000 -

500

close
====\arianc

6<Z1T0T0¢
020T0T0C
£160010¢
$0800T0¢
§790010¢
81500T0¢
60r00T0¢
20€00T0¢
1Z100T0¢
0TZ1600¢
0£0T600¢
2760600¢
£180600¢
£0£0600¢
£250600¢
LTH0600¢
0T€0600¢
6¢10600¢
LT121800¢
Z0TT1800¢
T00T800¢

1 (90)

'
=

MANUINT A



193

1JszmaAuALWIA1 ICE Futures Canada

J

J

Y9

Y
i‘llﬂ&f]"ll'lﬂﬁ’)\‘lﬂuﬁl'nﬂ'ﬁmﬂ

9

a

Model D

4.50E-02

- 4.00E-02
- 3.50E-02

- 2.50E-02

1.50E-02

0.00E+00

Iy - 1.00E-02
J\ + 500803

sut ot A

-

hes

8ya®t a0

1)

300

250

200

150

100

50
0

close
= = \ariance

POTT1600¢
0T£0600¢
8T€0600¢
TZ11800¢
T080800¢
ST+0800¢
y2c1/.00¢
5060£00¢
ST150£00¢
§710£00¢
£00T900¢
$190900¢
£2¢0900¢
Z01TS00¢
$1£0500¢
£2€0500¢
T0ZT+00¢
Z180+00¢
2ar0r00e
90T 0+00¢

Model E

4.50E-02

- 4.00E-02
- 3.50E-02

- 2.50E-02

1.50E-02

- 1.00E-02
- 5.00E-03

0.00E+00

t-lls\.!.'lj

\
\

L)

\

[
”\l

close
= = V\ariance

$0T1600¢
0T£0600¢
8T1€0600¢
1Z11800¢
1080800¢
ST+0800¢
b2ec1/.00¢
5060£00¢
ST150£00¢
§210£00¢
£00T900¢
$190900¢

avhy

*

300

250

200

150

100

50
0

£2¢0900¢
Z01TS00¢
$1£0500¢
£2€0500¢
T0ZTH00¢
Z180+00¢
2ar0r00e
90T0+00¢

1 (90)

v
=

MANUINT A



194

Tuanlszmeauauu1a ICE Futures Canada

Y
QIHOVIBAWHTIAT

9

a

Model D

5.00E-03
- 4.50E-03
- 4.00E-03

- 3.00E-03
- 2.50E-03
- 2.00E-03
- 1.50E-03
- 1.00E-03
- 5.00E-04

0.00E+00

)‘Ml

ﬂ'— 3.50E-03

;

!

athal

Ve A,

LK T

Close
= = \ariance

8¢600T0¢
8¢500T0¢
£2100T10¢
¥260600¢
9¢250600¢
710600¢
6160800¢
1250800¢
1Z10800¢
8160/00¢
9150£00¢
9T10£00¢
Z160900¢
T150900¢
TT10900¢
8060500¢
9050500¢
9010500¢
2060+00¢
$050100¢

800

700

600

500

400 -

300 -

200 ——l! l

100 -

0

90T 0+00¢

Model E

6.00E-03

- 5.00E-03

- 2.00E-03

- 1.00E-03

ﬂ— 4.00E-03

)‘Ml

e

4

'”h‘“""“"}' 0.00E+00

»

441\..&.*\&

Close
= = V\ariance

91600T0¢
TT1S00T0¢
S0T00TOC
9¢Z80600¢
02k0600¢
0TZ1800¢
S5080800¢
T€€0800¢
TZ1T£00¢
91£0£00¢
80€0/00¢
£20T1900¢
1290900¢
$120900¢
900TS500¢
T090500¢
$210500¢
ST60+00¢
0TS0r00¢

400 -
300 -
200 -

2

0

90T0+00¢

1 (90)

'
=

MANUINT A



195

4.00E-03
- 3.50E-03
- 3.00E-03
- 2.50E-03
- 2.00E-03
- 1.50E-03
- 1.00E-03

(TOCOM)

'ﬂ.u

=
vInea

g

315

Y
%

[

9/

Y
=

UIFDVIIAINUUIYINUNUITNAIUTU

450
400
350

0of
Model D

[4¥] [4¥]
: 2 285383538888 i3
SR s 88888888 77
= i S m & »mn & n & & & i
ot | < M MmN N =N O I
] | | | | | | - ]
ST600T02 “# 151600102
12500102 -£0_ | 12500102
6TT00T0T 6TT00T0T
11606002 11606002
61506002 61506002
STT06002 A
60608002 ss==g Mwwmmmmw
#
S150800C ST50800C
et 3 % |Zseozo0x
{
STS0£00T 4 15750£00¢
Z1104002 ZTI104002
80609002 W. el 80609002
e 2 | 31309000
~%
60605002 -4 | 60605002
91505002 3 | 91505002
Z1105002 ..mw Z1105002
20601002 20601002
0TS0L00T M. 0TS0L00T
>~ 1 /0T0p002 [ =1 £0T0v002
o [an] M o (=] o (=] o (=] [a=] (=] o o
(V] L (=] (W] o L o (V] o (V]
m o = M M NN e

1 (¢9)

=

MANUINT A




196

3 Uszmadenly$ (sicom)

9
o

o

9

Y
i‘llu1"?@"U'lElﬁ?QﬁH'lEJNLLWHﬂJﬂ’JuG]SH

9

a

Model D

0.025

- 0.02

- 0.015

- 0.01

- 0.005

600

500

400

300

200

100

close
== == \Variance

91600T0¢
£LT500T0¢
PTT00TOC
6060600¢
STS0600¢
ET10600¢
8060800¢
£150800¢
TT10800¢
£060/00¢
1150£00¢
TT10£00¢
8060900¢
0TS0900¢
9010900¢
8060500¢
9150500¢
£0T0S00¢
£060+00¢
0TS0r00¢
£L0T0F00¢

Model E

0.025

- 0.02

- 0.015

=}

close
=== =\ariance

¥ 91600702

P e,

ZT1500T0¢
2| $TT00TOC

%l 6060600¢
STS0600¢

M. ET10600¢
1 8060800¢
£150800¢
TT10800¢
£060/00¢
1150£00¢
TT10£00¢
8060900¢
0TS0900¢
9010900¢

_>{ 8060500¢
9150500¢
£0T0S00¢
£060+00¢
0TS0r00¢

600

500

400

300

200

£L0T0#00¢

100

1 (90)

v
=

MANUINT A



197

0.0045
- 0.004
- 0.0035

0.003
- 0.0025
- 0.002

0.0015
- 0.001
- 0.0005

Uszmadealils (SICOM)

9

Y
mg@%mammmmmm

600
500
400
300
200

ot
Model D

Close
== =\/ariance

£0600T10¢
£0500T0¢
Z0T00TO0C
$060600¢
1150600¢
80T10600¢
$060800¢
6050800¢
8010800¢
S5060£00¢
6050£00¢
S0T0£00¢
9060900¢
8050900¢
$010900¢
S5060500¢
9050500¢
€010500¢
£060+00¢
£050#00¢
90T0+00¢

0.0045
- 0.004
- 0.0035
- 0.003
- 0.0025
- 0.002

0.0015

- 0.001
0.0005

»

VWA

i

st

P oA A,

600
500
400
300
200
100

Model E

Close

“00T0C
"00T0C
“00T0C
“0600¢
"0600¢
“1800¢
“0800¢
“0800¢
“T,00¢C
"0400¢
“0400¢
“1900¢
“0900¢
“0900¢
“1500¢
"0500¢
“0500¢
“0r00¢
"0r00¢
“0t00¢

=== =\/ariance

1 (99)

=

MANUINT A




Y

fyandeearsntndnaalszmeanensnld (SAFEX)

Model D
5000 0.01
4500 0.009
4000 0.008
3500 0.007
3000 0.006
2500 0.005
2000 0.004
1500 0.003
1000 - 0.002
500 ) 0.001
0 -!*: . . . H . H . - . . . . . . H . H . H 0
5 % G e i ABBal— s O 60 i o o8 Bheo =i
41000010000 4000040000 d Close
O NN ININMNOOWOOOWOWOCW O OO OO OO OO
O O 0O 0O OO0 O0ODO0O0OD0O0DO0DO0DO0DO0OO0 Hd A A dA -
el eoleoleololololololol ool ollololol ol olollole
NN NNNNNNNNNNNNNNNNSNSGN- N coeo. .
Variance
Model E
5000 0.01
4500 i 0.009
4000 0.008
3500 : 0.007
3000 # 0.006
2500 = 0.005
2000 - : 0.004
1500 0.003
1000 1 : 0.002
500 - i t \ }‘ 0.001
) A sy Aned - Say .
N ~NO NN OO dAA MmO NANWINDMS OO A< 1N
O 1 N 1 N O a1 N A N O A NI NO - MmN O
=M O 0 A =1 M OWOW A= M WOOW—-H - mMm WO 0
- OO0 00O -1 000010000 -H 0000 d CIOSE
O NN INNMNOOOOWOOOW OO OO O O OO oo
O OO0 0O 000000000000 d d A d d
eleolNeolololNolNolNoloNololNololNololNolNololNolNolNe) .
NN AN AN AN AN AN NN AN NN ANANANANNNNN T Varlance

MNWHUINN A2

nsluaasnnuduus se I ImatazanuAuRIUYD

HUVT1aDIGARCH aanaduaunyasalninnnalu ueaaq

RAN1E Model D 11 Model E

198



199

0.07
- 0.06
- 0.05

0.04
- 0.03
- 0.02
- 0.01

Tnadszmenensnld (SAFEX)

Y _ Y

—

*F€0119002

Close
= = \ariance

80TTOTOC
9¢800T10¢
ST900T0¢
T0r00T0C
0Z100T0¢
SO0TT600¢
9Z80600¢
ST90600¢
0£€0600¢
6T110600¢
$OTT1800¢
Z80800¢
Z190800¢
T€€0800¢
LTT0800¢
TOTTZ00¢
2780£00¢
Z190£00¢

_»l 6C€0£00¢

rd

Y
i‘llﬂ“?f]"ll'lflﬁ?ﬂﬁu'lsll'l’l

2500
2000
1500 -
1000
500 -

0of
Model D

=}

LTT0L00¢

0.07
- 0.06
- 0.05
- 0.04
- 0.03
- 0.02
- 0.01

2500
2000
1500 -
1000
500 -

Model E

Close
= = V\ariance

120T0T0¢
S0800T0¢
$250010¢
S0€00T0T
81¢1600¢
900T600¢
22/0600¢
8050600¢
8120600¢
20Z1800¢
8160800¢
£0£0800¢
8T+0800¢
$020800¢
STITZ00¢
£060£00¢
0290£00¢

_ A +0v000T

6T110£00¢

“F €0TT900T

2 (99)

=

MANUINT A




200

0.018
- 0.016
- 0.014
0.012

Uszmenonsm1d (SAFEX)

A

Y o

Close
====\ariance

S20T0T0C
T1800T0¢
8¢500T0¢
0T€00TOC
22e1600¢
600T600¢
¥2/£0600¢
T150600¢
0220600¢
S0Z1800¢
§760800¢
11£0800¢
S2r0800¢
8020800¢
9T1T£00¢
S5060£00¢
1290£00¢

<l

’

Y
muwc%mwmwmmmam

1000

6000
5000
4000
3000
2000

ot
Model D

=}

$0r0.00¢
6T110£00¢
€01T900¢

0.018
- 0.016
- 0.014

0.012

0.01
- 0.008

0.002

Close
====\ariance

S20T0T0¢
T1800T0¢
8¢500T10¢
0T€00TOC
22e1600¢
600T600¢
$2£0600¢
T150600¢
02¢0600¢
S0Z1800¢
§760800¢
1120800¢
S2r0800¢
8020800¢
9T1TZ00¢
5060£00¢
1290/00¢

6000
5000
4000
3000
2000
1000

Model E

$0r0.00¢
6T110£00¢
€01T900¢

2 (99)

=

MANUINT A




201

1 (SHFE)

SINAIU

a1s

9

Y
illﬂ"?f]"ll'lflﬁ?ﬂﬁu'lﬂ'l\‘]ﬁiiw‘lflﬁ

9

a

Model D

0.25

0.2

- 0.15

0.1

- 0.05

0

o AW 2l LB __ R N

40000

35000

30000

25000

20000

15000 -

10000

5000

close
== == Vyariace

02600T0¢
81500T0¢
80T00T0¢
T1060600¢
6¢k0600¢
81¢1800¢
Z180800¢
600800¢
6<¢1TZ00¢
§2/0/00¢
02€0£00¢
801T900¢
$0£0900¢
£220900¢
6T0TS00¢
$190500¢
£210500¢
T260+00¢
$250100¢

0

90T 0+00¢

Model E

0.25

0.2

- 0.15

0.1

- 0.05

40000

35000

30000

25000

20000

15000 -

10000

5000

close
== == Vyariace

0Z600T0¢
81500T0¢
80T00T0¢
T1060600¢
6¢k0600¢
81¢1800¢
Z180800¢
600800¢
6¢1TZ00¢
§2/0/00¢
02€0£00¢
801T900¢
$0£0900¢
£220900¢
6T0TS00¢
$190500¢
£210500¢
T260+00¢
$250100¢
90T0+00¢

2 (9D)

'
=

MANUINT A



202

0.06
- 0.05

0.04
VZ_ 0.03
0.02

- 0.01

112 Tnaszmedu (DCE)

9/

oo o crenten o s o et onan on on an b s s S e s e e S e

Y
muwc%mamwuwn

500

Model D
4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000

a

close
== == \ariance

TTOTO0TOC
60900T0¢
1T20010¢
920T600¢
T0£0600¢
0T€0600¢
ZT11800¢
LT1£0800¢
97€0800¢
6<¢1TZ00¢
£080/00¢
ETr0£00¢
STZT900¢
£280900¢
8050900¢
S0T0900¢
6060500¢
$250500¢
6T10500¢
¥260100¢

0.07
- 0.06
- 0.05
- 0.04
- 0.03
- 0.02
- 0.01

0

o o o o o o o o e e o -

—

4,500
4,000
3,500
3,000
2,500
2,000
1,500
1,000
500

0

Model E

close
=== =\ariance

TT0TO0TOC
60900T0¢
11200T0¢
920T600¢
T10£0600¢
0T€0600¢
ZT11800¢
LT1£0800¢
92€0800¢
6¢1TZ00¢
£080/00¢
ETr0L00¢
STZ1900¢
£280900¢
8050900¢
S0T0900¢
6060500¢
$250500¢
6T10500¢
¥260100¢

2 (99)

=

MANUINT A




203

0.018
- 0.016
- 0.014
- 0.012
- 0.01
- 0.008

0.006
- 0.004
- 0.002

close
=== =yarianc

ey

A

\

11)52meAU (DCE)
I

9

A

Y o

Y
muw%mwmwmmmaawu

3,000 -

6,000
5,000
4,000 -

ot
Model D

20600T0¢
£0500T0¢
S0T00TOC
£060600¢
T150600¢
£010600¢
$060800¢
Z150800¢
8010800¢
9060£00¢
9150£00¢
6010£00¢
9060900¢
9150900¢
6010900¢
£060500¢
£150500¢
9010500¢
£060100¢
L150#00¢
90T 0+00¢

0.018
- 0.016
- 0.014
- 0.012
- 0.01
- 0.008

0.006
- 0.004
- 0.002

close
== == yarianc

[w]
o

r B TR

1=

'y

4

|
\

¥ 9780010¢
£2r0010¢
9T¢1600¢
T180600¢
60r0600¢
T0Z1800¢
$2£0800¢
12€0800¢
PITTL00¢C
11£0£00¢
£0£000¢
£20T1900¢
£290900¢
£120900¢
1015007
8090500¢
$210500¢
L160100¢
=/| TZ50+00¢
90T0+00¢

6,000
5,000
4,000 -
3,000 -

Model E

2,000
1,000 -

=}

2 (99)

=

MANUINT A




204

U (DCE)

SINAIU

a9a1ls

v
[

9

Y
muwc%mamwmmnmmam

9

a

Model D

1.2

- 0.8

- 0.6

0.4

A

4,500

4,000

3,500
3,000

2,500

2,000

1,500
1,000

500

Close
== == Vyarianc

20600T0¢
£0500T0¢
S0T00TOZ
£060600¢
T150600¢
£0T0600¢
$060800¢
Z150800¢
8010800¢
9060£00¢
9150£00¢
6010£00¢
9060900¢
9150900¢
6010900¢
£060500¢
£150500¢
9010500¢
£06000¢
L150#00¢
90T 0+00¢

Model E

0.035

- 0.03

- 0.025

- 0.02

- 0.015

- 0.01

- 0.005
0

Close
== == yarianc

9¢800T10¢
£2r0010¢
9T¢1600¢
T180600¢
60r0600¢
T0Z1800¢
$2£0800¢
12€0800¢
PITTL00¢C
11£0£00¢
£0£000¢
£20T1900¢
£290900¢
£120900¢
1015007
8090500¢
$210500¢
L160100¢
1250+00¢

h-L-d-d----—---h-----‘-‘hh-.-------*

4,500

4,000

3,500 -
3,000

2,500 -

2,000

1,500
1,000

500
0

90T0+00¢

2 (9D)

'
=

MANUINT A



205

Y

[ = U Yy 9 a =)
YNFovIwaNnId Inalszmeaduds (NCDEX)

Model D
1400 0.014
1200 0.012
1000 ) - 0.01
800 ! ; 0.008
'
[ : [ |
600 W- i — 0.006
| : !
400 b 4| 0.004
! B
200 1y . - s —3 0.002
| ' | "
0 w 0
6-lan-05 6-Jan-06 6-Jan-07 6-Jan-08 6-Jan-09 6-Jan-10 Close

====\ariance

Model E
1400 0.016
1200 i - 0.014
| L
1000 ] ¢ 0.012
| : - 0.01
800
] - 0.008
600 £ by i
) : - 0.006
. H
400 | H H - 0.004
! !
200 . L i - 0.002
3
0 W'y 0
6-lJan-05 6-Jan-06 6-Jan-07 6-lan-08 6-Jan-09 6-Jan-10 Close
====\ariance

MNWHUINN A2 (519)



Y

) A ' Y o A a a
ﬂluﬂlu']“lfﬂell'lﬂﬁ'lﬂﬁu'lﬂ')ﬂ’ia@ﬂﬂiglﬂﬁGULﬂﬂ (NCDEX)

Model D
3500 0.035
3000 I 0.03
2500 : r 0.025
2000 ] - 0.02
1500 F I | 0.015
1000 : 0.01
500 ! | | 0.005
0 _W_ 0

N N D(o Q «Qq, (\90) colse
hG hGS Y h hd h hG
’\‘° N '\-b' '\,‘d '\,(°’ '»(d '»‘° = == Variance
Model E
3500 0.016
3000 H - 0.014
2500 : A - 0.012
| r - 0.01
2000 +
N | - 0.008
1500
| - 0.006
|
1000 | ' | 0.004
500 I I -~ 0.002
l-‘- Woos e o b S s A-.AMJQLK St {
0 T T T T T T 0
colse

D 5 o A ] ¥
& & & &S
\‘b \;b \’b \‘b
G G G

™ ~

AN
2
fo’\'

= == Variance

MNHUINN A2 (9D)

206



207

0.007
- 0.005
- 0.003

L 0.006
!"— 0.004

8 (NCDEX)

=S

LINADUL

as

Y_ 9

Y
m1§am1aaaeﬁu1m1aﬁ1a

1600
1400 -
1200
1000
800
600

ot
Model D

g g
g 8 g 8
o - i=] &
o m. ~N WO N s Mmoo o “ m.
= ' g 8 8 8 8 8 8 ]
8 ' S 3 8 & 3 S o© o '
o o ' 1 1 1 1 1 ] ] !
i : 3 T E PTCTOTOT
=== F 02210T0T 25 621T0TO0C
£2110102 %'E 20110102
.Mm 92010T0C 520010707
<F 82600107 <£ 80600107
% 0£800707 £1800107
£0800707 6100107
£0L00TOT 3£ £2900107
27 01900102 <F 8250010
££ £1500107 $5 0510070
£ €1p00107 | A T0b00T0T
=5 91€00T0C <=2 90£0010T
\.Mmm 91200102 mm 90200102
=®5258 81T00T0C 5 11100702
< 12216002 ~Z.7 51216007
£2116002 81116002
uM 92016002 HM 22016002
7606002 J T260600C
2} £280600C N ' 92806007
¥ 0££0600C " | ¥ 0££0600C
—_ o o o o o o o o o
g ° § |§358288F

2 (99)

=

MANUINT A




208

5% Uszne'lne (AFET)

Y _ Y

Y
i‘llﬂ"?f]"ll'l&lﬁ?ﬂﬁﬂ'lﬂl'l’)"ll'l’)

9

a

Model D

160

- 140

- 120

- 100

60
- 40

/

s T L L L L T

0.14

0.12

0.1

0.08

0.02

== == \Variance
close

0102/6/2¢
0102/5/5¢
0107/ 1/61
6002/6/1¢
6002/5/5¢
6002/1/0¢
8007/6/61
800¢/5/9¢
800T/1/€C
£002/6/¥C
£002/5/62
£00Z/1/€2
9007/6/5¢
9007/5/9¢
9007/1/€¢
§002/6/9¢
S00T/S/1€
S00T/1/LT
¥002/6/6¢

0

£002/9/1

Model E

0.16

- 0.14

0.12

- 0.1

0.08

- 0.06

0.04

0.02

close
=== =\ariance

0T0T/6/€T
0102/9/¢
0T0Z/2/T
6002/01/8
6002/9/L1
6002/2/61
8002/01/4¢
800¢/L/L
800T/E/TT
£00T/TT/4T
£002/£/92
L00T/¥/T
9007/21/v
9007/8/ST
9002/t/81
§00¢Z/C1/€e
5002/6/¢
§007/5/T1
S00T/T/L1
v00Z/6/€2C

. e

160

140

120

100

0

£002/9/1

2 (9D)

'
=

MANUINT A



209

Y

9
fyandonealsntinenunusuaiusu 3 Uszmalne (AFET)

Model D
120 0.35
100 - 0.3
- 0.25
80
- 0.2
60
- 0.15
40
- 0.1
20 p - 0.05
_______ _______________________ll N7 Close
o1 : : i 0
11/6/2007 11/6/2008 11/6/2009 11/6/2010 ====Variace
Model E
120 0.3
'
100 ! 0.25
80 0.2
60 0.15
40 0.1
[
[
20 P 0.05
o - - Gaes e ar e av an av o e = S asan an as an e e l' P X
0 . . — 0 Close
11/6/2007 11/6/2008 11/6/2009 11/6/2010

MNWHUINN A2 (519)



210

sz yamsfany HazmMIniau

11 4

¥o —uwana UNAIVUNT NOIANT

U =) = d'q v d' A

Ty iheu d Nina Tuh 8 D UNYIBY WA 2528
d‘ a [ [ [}

amuning Tandaq luiiy

UszIAnsfnn M. (@ATUNTTUINEAT)

o 1 £’ d‘ U
mgmmﬁummiemﬂ@uu -
o o
aﬂmnmamﬁ%fguu -
MIAUONANTHMIIVINS

= d‘ Y
T!‘L!ﬂ1iﬂﬂ15ﬂ°(ﬂﬂi‘lj -



