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e

gasa) G585 el Leed CiS (AIC, BIC , H-Q) cilesladl yulae o) (8) ,(7) 0ilsaall
Dzl 03l all jraal cllial 8 J5¥) z35aY) (581 (GIR-GARCH) z2s¥) (e (TGARCH)
A ol il ) gl g Sl o e JS

GJR- 7352 Lgie B8 & TGARCH #2533 (RMSE) 4ad o 3583l Jglaall A (e Jaa
b IS e Slnd BAS a5l G5 lalanal] Gyl 8Y) il paslsa s Aimll 2 52a JS GARCH
S8 e a8 JS e ale JSG Al aas ) 55 g (il Ll 138 Aad

.10

iof o 433l TGARCH g2l alsall e JBY) (MPE) Jbmall 4 o (b, Ll Jaa 8 LS 11

@S IS Gan Bl ana 2 3 ae pallil CE ) G a5 GIR-GARCH 725D andi sl

13 ded L, TGARCH z3sal¥ Liagl J8Y) aied cilS ( MAPE ) lsall dilly W) ol a0 e
Al aaa ) 35 ae alliS L8 GJR-GARCH g2 Ll

(n=500) Lis(Student’s —t ) g o sdal) Uadd) adly Lasie i) g dlad il (1) Jgaad)

set | Para. | value TGARCH GJR-GARCH

estimate | |Biased] MSE | estimate | |Biased MSE

ap, | 0.001| 0.0242 | 0.0232 | 0.0006 | 0.0206 | 0.0196 | 0.0004

a, 0.3 0.2672 | 0.0328 | 0.0056 | 0.4663 | 0.1663 | 0.0366

AP Y 0.3 0.4875 | 0.1875 | 0.0521 | 0.5672 | 0.2672 | 0.1027

B1 0.5 0.3871 | 0.1129 | 0.0312 | 0.3932 | 0.1068 | 0.0236

v 5 3.5780 | 1.4220 | 2.4038 | 4.5322 | 0.4678 | 1.0015

a, |0.001]| 0.0111 | 0.0101 | 0.0003 | 0.0102 | 0.0092 | 0.0001

a, 0.15 0.2052 | 0.0552 | 0.0060 | 0.2172 | 0.0672 | 0.0076

S2 4 -0.5 -0.5283 | 0.0283 | 0.0139 | -0.4132 | 0.0868 | 0.0313

B1 0.75 0.7473 | 0.0027 | 0.0038 | 0.7373 | 0.0127 | 0.0046

v 5 4.4418 | 0.5582 | 1.1864 | 4.4118 | 0.5882 | 1.2359

2022 o | &\ pjs 134: 53881 47 02 B it Bas\d | sLaTEY g 8,15V B2
167



nai= GJR-GARCH(1,1) g TGARCH(1,1) jumagniyl g aijlanll dalsslanll plasioul
wgilnll jueg wmgidnll (Student’s-t) sijgi wilgiiaell UnAall dalne 2133

ap, |0.001| 0.0120 | 0.0110 | 0.0002 | 0.0113 | 0.0103 | 0.0001
a 0.25 0.2658 | 0.0158 | 0.0039 | 0.3023 | 0.0523 | 0.0068
S;3 Y -0.4 -0.4311 | 0.0311 | 0.0232 | -0.3568 | 0.0432 | 0.0296
B4 0.65 0.6551 | 0.0051 | 0.0044 | 0.6752 | 0.0252 | 0.0053
v 5 45395 | 0.4605 | 1.1226 | 4.4478 | 0.5522 | 1.1724
(n=1000) Lis(Student’s —t ) @i Al gdad) Uadd) athy Ledie ulill) gz 3lad uillli (2) Jgaal)
set | Para. | value TGARCH GJR-GARCH
estimate | |Biased| | MSE | estimate | |Biased] MSE
a, |0.001 | 0.0211 0.0201 | 0.0004 | 0.0190 | 0.0180 | 0.0003
aq 0.3 0.3201 0.0201 | 0.0033 | 0.2396 | 0.0604 | 0.0058
S1 y 0.3 0.3736 0.0736 | 0.0178 | 0.4144 | 0.1144 | 0.0299
B4 0.5 0.3924 0.1076 | 0.0218 | 0.5137 | 0.0137 | 0.0090
v 5 4.7403 0.2597 | 0.6028 | 4.7495 | 0.2505 | 0.5008
a, |0.001 | 0.0131 0.0121 | 0.0002 | 0.0083 | 0.0073 | 0.0001
a, 0.15 | 0.1809 0.0309 | 0.0019 | 0.1183 | 0.0317 | 0.0032
S, 4 -0.5 | -0.4439 | 0.0561 | 0.0275 | -0.8458 | 0.3458 | 0.1697
B4 0.75 | 0.7187 0.0313 | 0.0062 | 0.8296 | 0.0796 | 0.0078
v 5 4.6571 0.3429 | 0.6204 | 4.4539 | 0.5461 | 0.6212
a, |0.001 | 0.0158 0.0148 | 0.0002 | 0.0102 | 0.0092 | 0.0001
ay 0.25 | 0.2764 0.0264 | 0.0033 | 0.1846 | 0.0654 | 0.0057
S;3 )4 -0.4 | -0.3468 | 0.0532 | 0.0152 | -0.6209 | 0.2209 | 0.0723
B4 0.65 | 0.5939 0.0561 | 0.0080 | 0.7468 | 0.0968 | 0.0118
v 5 4.6127 0.3873 | 0.6110 | 4.5003 | 0.4997 | 0.6332
(n=2000) Leis(Student’s —t ) g il gl Uadl) atly Lasie i) el il (3) Jgaal)
set | Para. | value TGARCH GJR-GARCH
estimate | |Biased|| MSE | estimate | |Biased MSE
a, | 0.001 | 0.0209 0.0199 | 0.0004 | 0.0194 | 0.0184 | 0.0003
a, 0.3 0.2932 0.0068 | 0.0015 | 0.2689 | 0.0311 | 0.0024
S1 Y 0.3 0.4210 0.1210 | 0.0226 | 0.4691 | 0.1691 | 0.0356
B4 0.5 0.4628 0.0372 | 0.0071 | 0.5176 | 0.0176 | 0.0038
v 5 3.8329 11671 | 1.4776 | 4.4649 | 0.5351 | 0.4887
a, | 0.001| 0.0092 0.0082 | 0.0003 | 0.0086 | 0.0076 | 0.0001
a, 0.15 0.1411 0.0089 | 0.0006 | 0.1791 | 0.0291 | 0.0014
S, )4 -0.5 -0.5618 | 0.0618 | 0.0170 | -0.6926 | 0.1926 | 0.0468
B 0.75 0.7953 0.0453 | 0.0029 | 0.7993 | 0.0493 | 0.0031
v 5 4.7055 0.2945 | 0.3299 | 3.6388 | 1.3612 | 1.9584
a, | 0.001 | 0.0107 0.0097 | 0.0003 | 0.0096 | 0.0086 | 0.0001
a, 0.25 0.2457 0.0043 | 0.0008 | 0.2061 | 0.0439 | 0.0026
S y -0.4 -0.4316 | 0.0316 | 0.0087 | -0.5678 | 0.1678 | 0.0344
B4 0.65 0.7159 0.0659 | 0.0056 | 0.7336 | 0.0836 | 0.0077
v 5 4.6545 0.3455 | 0.3531 | 3.6678 | 1.3322 | 1.8831
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(n=500) Lexie (Skew-t) @i o sdal) Uadl) oy Losie QL) @ 3bad il (4) Jgad)

set | Para. | value TGARCH GJR-GARCH
Estimate | |Biased MSE | Estimate | |Biased MSE
a 0.001 0.0186 | 0.0176 | 0.0004 | 0.0157 | 0.0147 | 0.0002
ay 0.3 0.2640 | 0.0360 | 0.0050 | 0.3169 | 0.0169 | 0.0040
S1 14 0.3 0.4825 | 0.1825 | 0.0552 | 0.5038 | 0.2038 | 0.0670
B4 0.5 0.5733 | 0.0733 | 0.0130 | 0.4911 | 0.0089 | 0.0073
A 0.7 0.6658 | 0.0342 | 0.1546 | 0.6734 | 0.0266 | 0.0026
v 5 3.3278 | 1.6722 | 3.3102 | 6.6185 | 1.6185 | 3.2041
a 0.001 0.0082 | 0.0072 | 0.0000 | 0.0104 | 0.0094 | 0.0001
a, 0.15 0.1492 | 0.0008 | 0.0009 | 0.1217 | 0.0283 | 0.0018
S, )4 -0.5 -0.4526 | 0.0474 | 0.0277 | -0.5602 | 0.0602 | 0.0308
B4 0.75 0.7756 | 0.0256 | 0.0054 | 0.8104 | 0.0604 | 0.0061
A 0.7 0.6690 | 0.0310 | 0.0030 | 0.6632 | 0.0368 | 0.0033
v 5 6.8618 | 1.8618 | 7.9171 | 5.9291 | 0.9291 | 2.6701
ay 0.001 0.0084 | 0.0074 | 0.0001 | 0.0114 | 0.0104 | 0.0002
a, 0.25 0.1766 | 0.0734 | 0.0070 | 0.0233 | 0.2267 | 0.0536
S5 y -0.4 -0.3737 | 0.0263 | 0.0160 | -0.4295 | 0.0295 | 0.0167
B4 0.65 0.6977 | 0.0477 | 0.0063 | 0.7547 | 0.1047 | 0.0162
A 0.7 0.6696 | 0.0304 | 0.0029 | 0.6637 | 0.0363 | 0.0032
v 5 6.9840 | 1.9840 | 8.6499 | 5.8918 | 0.8918 | 2.5727
(n=1000) Lexic (Skew-t) &g i sdall Uadl) ay Laie QliTl) ilad @il (5) Jgsa
set | Para. | value TGARCH GJR-GARCH
estimate | |Biased MSE | estimate | |Biased MSE
a 0.001 0.0112 | 0.0102 | 0.0002 | 0.0110 | 0.0100 | 0.0001
a, 0.3 0.2519 | 0.0481 | 0.0040 | 0.2332 | 0.0668 | 0.0058
AP % 0.3 0.5949 | 0.2949 | 0.1052 | 0.3662 | 0.0662 | 0.0142
B4 0.5 0.6466 | 0.1466 | 0.0246 | 0.6423 | 0.1423 | 0.0229
A 0.7 0.6758 | 0.0242 | 0.0017 | 0.6959 | 0.0041 | 0.0011
v 5 5.5289 | 0.5289 | 0.6419 | 4.8459 | 0.1541 | 0.5671
ap 0.001 0.0079 | 0.0069 | 0.0001 | 0.0143 | 0.0133 | 0.0002
ay 0.15 0.1419 | 0.0081 | 0.0009 | 0.1146 | 0.0354 | 0.0020
S, Y -0.5 -0.4435 | 0.0565 | 0.0175 | -0.8063 | 0.3063 | 0.1277
B 0.75 0.7446 | 0.0054 | 0.0037 | 0.8013 | 0.0513 | 0.0044
A 0.7 0.7136 | 0.0136 | 0.0013 | 0.6723 | 0.0277 | 0.0018
v 5 6.4738 | 1.4738 | 3.7944 | 5.4300 | 0.4300 | 1.0094
a, 0.001 0.0087 | 0.0077 | 0.0001 | 0.0142 | 0.0132 | 0.0002
a, 0.25 0.2105 | 0.0395 | 0.0026 | 0.1767 | 0.0733 | 0.0064
S;3 Y -0.4 -0.3437 | 0.0563 | 0.0118 | -0.6114 | 0.2114 | 0.0592
B 0.65 0.6800 | 0.0300 | 0.0042 | 0.7142 | 0.0642 | 0.0063
A 0.7 0.7129 | 0.0129 | 0.0013 | 0.6715 | 0.0285 | 0.0018
v 5 6.6128 | 1.6128 | 4.3583 | 5.4060 | 0.4060 | 0.9651
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(1=2000) Lexic (Skew-t) g5 i sdall Undd) oy Lasic lith) il il (6) Jgsa

set | Para. | value | TGARCH _ GJR-GARCH
' estimate | |Biased MSE | estimate | |Biased MSE
a, | 0.001 | 0.0166 | 0.0156 | 0.0004 | 0.0143 | 0.0133 | 0.0002
a, 0.3 | 0.2798 | 0.0202 | 0.0017 | 0.2405 | 0.0595 | 0.0045
Y 0.3 | 0.5289 | 0.2289 | 0.0611 | 0.4479 | 0.1479 | 0.0303
s B4 0.5 | 0.6070 | 0.1070 | 0.0136 | 0.5671 | 0.0671 | 0.0069
1 A 0.7 | 0.7043 | 0.0043 | 0.0005 | 0.6960 | 0.0040 | 0.0003
v 5 4.0831 | 0.9169 | 0.9911 | 5.4522 | 0.4522 | 0.6367
a, | 0.001 | 0.0026 | 0.0016 | 0.0000 | 0.0073 | 0.0063 | 0.0002
a, | 0.15 | 0.1571 | 0.0071 | 0.0007 | 0.1204 | 0.0296 | 0.0013
y -0.5 | -0.5245 | 0.0245 | 0.0078 | -0.4648 | 0.0352 | 0.0104
S B, | 0.75 | 0.7602 | 0.0102 | 0.0023 | 0.8238 | 0.0738 | 0.0060
2 A 0.7 | 0.7010 | 0.0010 | 0.0005 | 0.6911 | 0.0089 | 0.0007
v 5 4.1093 | 0.8907 | 0.9458 | 5.5940 | 0.5940 | 0.8391
a, | 0.001 | 0.0140 | 0.0040 | 0.0000 | 0.0088 | 0.0078 | 0.0001
a, | 0.25 | 0.2431 | 0.0069 | 0.0011 | 0.1827 | 0.0673 | 0.0051
Y -0.4 | -0.4129 | 0.0129 | 0.0045 | -0.3862 | 0.0138 | 0.0056
S B, | 0.65 | 0.6589 | 0.0089 | 0.0028 | 0.7482 | 0.0982 | 0.0110
3 A 0.7 | 0.7015 | 0.0015 | 0.0005 | 0.6909 | 0.0091 | 0.0008
v 5 41177 | 0.8823 | 0.9326 | 5.5822 | 0.5822 | 0.8196
t(5) &5 Uadl) Alulu i Latie (TGARCH,GJR-GARCH) (23 5al¥) il pulaa (7) Jsial
n Set RMSE AlC MPE MAPE
S TGARH GJR- TGARH GJR- TGARH GJR- TGARH GJR-
par GARCH GARCH GARCH GARCH
S1 | 0.0202 | 0.0434 | -2.6545 | -2.6089 | 0.0125 | 0.0329 | 0.0043 | 0.0322
S2 0.0189 0.0438 | -3.0573 | -2.9070 0.0106 0.0294 0.0054 0.0186
500 S3 0.0199 0.0397 | -2.0712 | -1.8581 0.0139 0.0253 0.0041 0.0155
S1 0.0139 0.0291 | -2.7379 | -2.7198 0.0086 0.0222 0.0032 0.0212
S2 0.0106 0.0237 | -2.0875 | -2.8913 0.0070 0.0181 0.0051 0.0132
1000 | S3 0.0163 0.0154 | -2.1799 | -2.0911 0.0099 0.0108 0.0034 0.0025
S1 0.0099 0.0203 | -2.7893 | -2.6860 0.0061 0.0152 0.0030 0.1028
S2 0.0089 0.0204 | -2.9427 | -2.7600 0.0054 0.0147 0.0048 0.0120
2000 | s3 0.0096 0.0185 | -2.2225 | -1.8972 0.0066 0.0110 0.0015 0.0050
@l tr5) )5 il duls o Lasie (TGARCH,GJR-GARCH) 0 5! i yulas (8) Js2a)l
n Set RMAE AIC MPE MAPE
S TGARH GJIR- TGAR GJR- TGARH GJIR- TGARH GJR-
par. GARCH H GARCH GARCH GARCH
S1 0.0162 0.0550 -2.7115 | -2.5047 0.0114 0.0373 0.0029 0.0332
500 S2 0.0155 0.0473 -2.0118 | -2.7936 0.0101 0.0301 0.0032 0.0309
S3 0.0178 0.0327 -2.2633 | -1.9797 0.0131 0.0226 0.0022 0.0148
S1 0.0112 0.0374 -2.6473 | -2.4714 0.0080 0.0246 0.0025 0.0136
S2 0.0102 0.0313 -2.9602 | -2.8879 0.0070 0.0205 0.0026 0.0095
1000 S3 0.0122 0.1980 -2.3323 | -2.2320 0.0086 0.0141 0.0018 0.0057
S1 0.0089 0.0254 -2.5996 | -2.5531 0.0059 0.0175 0.0014 0.0196
S2 0.0079 0.0211 -2.8993 | -2.8532 0.0052 0.0137 0.0018 0.0174
2000 S3 0.0090 0.0144 -2.3106 | -2.1201 0.0063 0.0098 0.0014 0.0060
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-claliniuy) .8
(Leverage) (y) dalba) dxd) 5l dadas dalin g Legilalan aal A i (5) ol S5 (ad i) didlin ]
bl ol il Jaai g o gl Juagy Lo 138 5 =3 5V 3 (5 AV Ol ol a8 3 JOAT ) o Cosm
pseallaa o Jola e cllall
il poie Al o Jend slSlaall Cojlad 8 () Aalaall 500 Gzl 5@Y) all o) Gl mimal 2
oo Lo pe o Blaall e Jaad Lo 5 pseall adll Ll | Gaglldl e skl s (5 AY) 723 5aiY)
Al ¢l Hasall Gailad
Ol e el (GIJR-CARCH) 5 (TGARCH)  Cradsai¥) <l jaie 5 ,)lie 4y 523 3 .3
@8 sl ladl) dlee o Laxic (TGARCH) z3seaiV) dliadl o 28 (MSE) 5 |Biased|
(GIR-CARCH) zasaV) djliad) Sl Clalzall dpial yi8Y) 2l 5 iliall o as Jasal (skew-t)
(Sy) lelasll L) Y1 de panall (SKEW-t) )58 (5 sdall Undl) Ao o Lovic
Ot 388 GJR-GARCH(1,1) s TGARCH(1,1) 0sdsa¥l g i) i) 3398 45 )60 5 4
Gl 5l 5 Adliaall Cliell Jaaad @l p LN A laal) < 305ll dls jal (TGARCH) g2 5a3Y) diliadl
RMSE , MPE , ) 5l sulad asll JB (el 45580 Gl j8Y) aill aadlaal Ll 5 deadiodl)
(MAPE
ralbwa gl .9
GJR- 5 TGARCH (235 (Spline Estimation) 4&: /S (s Al i 83l jh aladisly oa g ]
. GARCH
Random Coefficient ) 4dlsie OOklaey Al #dgell by oas 2
.TGARCH z35a & 53 52ll dlulud (Autoregressive
Tasall b A et s e dilial Ll A ) TGARCH 725Dl djipki 4 5k dul )y ass 3
alil)
ladll =10
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Using simulation to compare the two models
(TGARCH (1,1) and (GJR-GARCH (1,1)) when
the random error process follows the student’s-t

distribution that is skewed and unskewed

Qusay Ahmed Taha/researcher / qusay1980ig@gmail.com
Prof. Dr. Jawad Kazem Khudair / Al-Mustansiriya University /
College of Administration and Economics / Jkadem91@yahoo.com

Abstract:

Most of the money markets, local and international exchange rates, and even
economic variables such as inflation and stock prices are characterized by volatility
and sudden changes that may be out of the ordinary. Therefore, the system
switching framework was introduced into the ARCH and GARCH models to form a
model that fits the fluctuations and sudden changes represented by a model that
follows a random error in which the threshold model for the autoregressive process
is conditional on heterogeneity. There are two ways to represent this model:
(TGARCH) and (GJR-GARCH).

The research aims to compare the two models (TGARCH (1,1) and (GJR-GARCH
(1,1)), especially when the random error process follows the skewed and non-
skewed (student's-t) distribution using the simulation method because these two
models are more affected by this type of distributions. The priority of the model
(TGARCH) was shown because it gave the lowest values of the criteria (RMSE, AIC,
MPE, MAPE) for the stage of future predictions of fluctuations, for the total of the

different samples and the used distributions, as well as for the totals of
default values.

Keywords: TGARCH (1,1) model, GJR-GARCH (1,1) model, (Student's-t) skewed and
unskewed distribution
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