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sl 18 — (Son LA U (p (2) dsaad)
H,: The series has a unit root

t-Statistic Prob.
Augmented Dickey-Fuller test statistic  -33.73416 0.0000
Test critical values 1% level -3.436084
5% level -2.863960
10% level -2.568109
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& 30550l 5 (MLE) abae¥) (lSa¥) G gluly Letlalaa pafi g 5 jituall z3laill (e de gana (328 55 &3 268
) 583l el adll J8) iy 2)<0ARIMA(L z25a3Y) O poiay Jgaall A ey, (3) dsaanll

- Liase 3l 23501 5% 2)c0-ARIMA(L g5<¥) b ade 2L ( BIC « AICC (AIC

Model

LogL AIC* BIC HQ

ARIMA(L:0:2)

3633.474467 | -6.074434 | -6.057410 | -6.068020

ARIMA(L:0:3)

3633.482962 | -6.072775 | -6.051495 | -6.064757

ARIMA(0:0:2)

3630.484971 | -6.071105 | -6.058337 | -6.066294

ARIMA(0:0:3)

3630.870677 | -6.070076 | -6.053053 | -6.063662

ARIMA(0:0:0)

3627.237385 | -6.069017 | -6.064761 | -6.067413

ARIMA(1:0:0)

3627.588329 | -6.067930 | -6.059418 | -6.064723

ARIMA(1:0:1)

3628.552702 | -6.067871 | -6.055103 | -6.063060

(4) dsaal) & Ania sall 5 73 pai¥) Clalaa il &3 alac V) IS A8 Hla aladiuly
ARIMA (1,0,2) zasa¥) cilalaal & sl 2l oo (4) Jsaad)
Variable Coefficient Std.Error  t-Statistic Prob.
AR(1) -0.769779 0.106176 -7.250038 0.0000
MA(2) 0.799069 0.108851 7.340941 0.0000
MA(2) 0.085021 0.017169 4.952042 0.0000
SIGMASQ 0.000134 3.16E-06 42.37736 0.0000
R-squared 0.009340 Mean dependent var 0.000382
Adjusted R-squared 0.006845 S.D. dependent var 0.011627
S.E. of regression 0.011587 Akaike info criterion-6.074434
Sum squared resid 0.159912 Schwarz criterion  -6.057410
Log likelihood 3633.474 Hannan-Quinn criter. -6.068020
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Durbin-Watson stat  1.999383
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Distributions D p-value
Normal 0.48113 2.2e-16
Student’s-t 0.03264 0.15650
GED 0.47183 2.2e-16
Skewed Normal 0.52471 2.2e-16
Skewed Student’s-t 0.02921 0.25980
Skewed GED 0.52471 2.2e-16
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H,: There is no ARCH effect

Heteroskedasticity Test: ARCH

F-statistic 289.66 1192)¢ Prob. F(1 0.0000

Obs*R-squared 1154.4 Prob. Chi-Square(1) 0.0000
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H,: There is no Serial Correlation

Series Lag Q-Statistic p-value
10 19.599 0.003
Residuals 15 16.234 0.035
20 42.609 0.015
10 66.385 0.000
Residuals? 15 75.054 0.000
20 82.471 0.000
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Student — t Skewed
Model Par Student — t
value SE p- value S.E p-
value value
a, | 0.0003 | 0.0003 | 0.001 | 0.00063 | 0.00019 | 0.000
ARIMA(1:0¢2) - a; | 0.13341 | 0.02738 | 0.000 | 0.13567 | 0.02718 | 0.000
TGARCH(1:1) y | 0.71766 | 0.12315 | 0.000 | 0.69610 | 0.12203 | 0.000
B, | 0.84784 | 0.03220 | 0.000 | 0.84617 | 0.03030 | 0.000
v | 550574 | 0.92932 | 0.000 | 5.49108 | 0.91405 | 0.000
A 0.94542 | 0.03415 | 0.000
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Model distribution Log L AIC BIC H-Q
TGARCH | Student —t 3823.82 | -6.3913 | -6.3701 -6.3833
Skewed 3825.42 | -6.3923 | -6.3768 -6.3857
Student — t
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Heteroskedasticity Test: ARCH

Skewed

F-statistic | Student—t | 01198 | Prob. F(11192) | %5702
Skewed

Obs*R-squared | Student—t | 10.7641 | Prob. Chi-Square(1) | 0.5492
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Hy: There is no Serial Correlation

Series Lag Q-Statistic p-value
10 14.539 0.1498

15 16.356 0.2566

Student-t =72, 19.091 0.5155

Residuals 10 14.329 0.1545
Skewed | 15 16.133 0.3733

Student-t | 20 18.878 0.5298

10 5.3811 0.8643

15 9.4480 0.8530

Student-t =72, 10.1502 0.9654

Residuals? | Skewed | 10 5500 0.8547
Student-t | 15 9.484 0.8509

20 10.185 0.9647
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ARIMA(1,0,2) -TGARCH(1,1)

Model distribution RMSE MAE MAPE
TGARCH(L:1) St;tliientd—t 0.0108253 | 0.0125109 | 0.0689351
ARIMA(1<0<2) ewe 0.0108235 | 0.0125064 | 0.0689024
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Laie 1¢2) - TGARCH(L:0ARIMA(L) 5 5 Asbiiosal) il & 550 ol cyay (14) 520
ALl 408 L sy (30) 324l (Skewed Student’s-t) g si g3 sadl i sdall Undl) dlulis o
Nikkei 225
Forecast | Lower | Upper Forecast | Lower | Upper
[1q] 0.00076 -0.00584 0.00737 | [16¢<] 0.00903 0.00243 0.01563
[2] 0.00164 -0.00496 0.00825 | [17¢<] 0.01037 0.00376 0.01697
[3¢] 0.00205 -0.00455 0.00865 | [18:] 0.00951 0.00291 0.01612
[4 0.00317 -0.00343 0.00977 | [19¢] 0.01190 0.00530 0.01850
[5¢] 0.00410 -0.00251 0.01070 | [20¢<] 0.01085 0.00425 0.01745
[6¢] 0.00900 0.00239 0.01560 | [21¢] 0.01011 0.00351 0.01671
[7<] 0.00834 0.00174  0.01494 | [22¢] 0.00921  0.00261 0.01581
[8< 0.00807 0.00147  0.01467 | [23¢] 0.00904 0.00244  0.01565
[9¢] 0.00987 0.00327 0.01648 | [24<] 0.01068 0.00407 0.01728
[10<] 0.00988 0.00328 0.01649 | [25¢] 0.01123 0.00463 0.01783
[11<] 0.00946 0.00286  0.01607 | [26¢] 0.01126 0.00466 0.01786
[12<] 0.00867 0.00207 0.01527 | [27¢] 0.01135 0.00475 0.01796
[13<] 0.00981 0.00321 0.01641 | [28] 0.01050 0.00390 0.01710
[14] 0.01079 0.00419 0.01740 | [29] 0.00966 0.00306 0.01626
[15¢] 0.00992 0.00331 0.01652 | [30¢] 0.00883 0.00223 0.01543
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Forecasting the future fluctuations of the Nikkie 225
price series using the hybrid model (TGARCH (1,1
RIMA (p,0, q)

Qusay Ahmed Taha /researcher /qusay1980ig@gmail.com

P. Dr. Jawad Kazem Khudair / Al-Mustansiriya University / College
of Administration and Economics / Jkadem91@yahoo.com

Abstract:

One of the most common methods in the framework of modeling fluctuations
and predicting conditional variance is the Autoregressive Conditional
Heteroscedasticity = (ARCH) model and the Autoregressive Conditional
Heteroscedasticity Generalized (GARCH) model. And that each of the two models
represents a linear function of the squared previous values.

(Rabemananjara and Zakoian, 1993) (8) noted that the variance function (o_t"2)
varies depending on whether the previous values are positive or negative and that
asset prices move more quickly during some periods, which makes the introduction
of a switching framework System Switching in (ARCH) and (GARCH) models is
essential for modeling fluctuations. The most appropriate of these was the GARCH
threshold model (TGARCH).

As for our research, this is to predict the future fluctuations of the Nikkie 225
index price series using the hybrid model (TGARCH (1,1 ARIMA (p,0, q)) - when the
random error process follows a skewed and untwisted distribution.

Keywords: TGARCH (1,1) model , ARMA (p, q) model , skewed and untwisted
continuous probability distribution .
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