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Abstract

Combined with GARCH model and GARCH model with exogenous variables, a generalized GARCH
model with exogenous variables is established. In this paper, 1642 sets of data of Shanghai Com-
posite Index and NASDAQ composite index corresponding to their time are selected to study the
impact of NASDAQ Composite Index on Shanghai Composite Index, and the change law between the
two composite indexes is similar, that is, the two composite index models have correlation.
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Figure 1. Daily closing price of NASDAQ Composite Index
1. HEE RSB HEEN

DOI: 10.12677/5a.2020.92019 174 AL


https://doi.org/10.12677/sa.2020.92019

RIS 21

K 3 fE 4 5545

0.06
0.04
0.02
0.00

-0.02

-0.04

-0.06
250 500 750 1000 1250 1500

Figure 2. Daily yield of NASDAQ Composite Index
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Figure 3. Daily closing price of Shanghai Composite Index
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Figure 4. Daily yield of Shanghai Composite Index
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Figure 5. Normality test of daily yield series of Shanghai Composite Index
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t-Statistic Prob.*

Augmented Dickey-Fuller test statistic -38.50348 0.0000
Test critical values: 1% level -2.566373

5% level -1.941017

10% level -1.616569

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

Figure 6. ADF test
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Autocorrelation Partial Correlation AC PAC Q-Sta... Prob
i I 1 0.050 0.050 4.1157 0.042
i (i 2-0.03...-0.04... 6.5947 0.037
1l ih 3 0.018 0.023 7.1570 0.067
I i 4 0.079 0.076 17.447 0.002
1 i 5-0.00...-0.01... 17.492 0.004
i i 6-0.07...-0.07... 27.711 0.000
1] i 7 0.041 0.046 30.425 0.000
i b 8 0.061 0.046 36.498 0.000
1] i 9 0.043 0.045 39.557 0.000
i i 1...-0.04...-0.04... 43.501 0.000

Figure 7. Autocorrelation test results of Shanghai Composite Index Series
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Table 1. ARMA (3,3) model
72 1. ARMA (3,3)158Y

Variable Coefficien... Std.Error t-Statistic Prob.
C 0.015984 0.026661 0.599531 0.5489
AR(1) 0.139715 0.031922 4.376760 0.0000
AR(4) 0.861118 0.024721 34.83371 0.0000
AR(6) —0.006711 0.021404 —0.313540 0.7539
MA(1) —-0.111201 0.038130 —2.916342 0.0036
MA(4) —0.821925 0.207979 —3.951966 0.0001
MA(6) —0.066874 0.021323 —3.136214 0.0017
SIGMASQ 1.992629 0.044360 44.91946 0.0000
R-squared 0.029084 Mean dependent var 0.015023
Adjusted R-squared 0.024922 S.D.dependent var 1.433028
S.E.of regression 1.415059 Akaike info criterion 3.537763
Sum squared resid 3269.905 Schwarz criterion 3.564103
Log likelihood —2894.734 Hannan-Quinn criter 3.547531
F-statistic 6.988063 Durbin-Watson stat 1.955300
Prob(F-static) 0.000000
1.00 0.09
Inverted AR Roots 0.03 — 0.96i 0.03 + 0.96i
—-0.09 —-0.93
1.00 —0.03 - 0.93i
Inverted MA Roots 0.03 + 0.93i —0.00 - 0.29i
—0.00 + 0.29i —-0.95

M LIENASE KRG, B ETE AR (6) AR, FIULAIBR, # ARMA (1,1)88L . /) #1 ARMA (2,3)
SRR
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Table 2. ARMA (3,3) model
72 2. ARMA (3,3)158Y

Variable Coefficien... Std.Error t-Statistic Prob.
C 0.015446 0.032642 0.473180 0.6361
AR(1) 0.132176 0.025761 5.130849 0.0000
AR(4) 0.864408 0.025451 33.96309 0.0000
MA(1) —0.102980 0.026670 —3.861254 0.0001
MA(4) —0.825392 0.214554 —3.847018 0.0001
MA(6) —0.071629 0.014447 —4.958038 0.0000
SIGMASQ 1.993658 0.042715 46.67307 0.0000
R-squared 0.028583 Mean dependent var 0.015023
Adjusted R-squared 0.025016 S.D.dependent var 1.433028
S.E.of regression 1.414991 Akaike info criterion 3.536882
Sum squared resid 3271.592 Schwarz criterion 3.559930
Log likelihood —2895.012 Hannan-Quinn criter 3.545430
F-statistic 8.013053 Durbin-Watson stat 1.955693
Prob(F-static) 0.000000
Inverted AR Roots 1.00 0.03 - 0.96i 0.03 - 0.96i —-0.93
1.00 0.03 - 0.93i
Inverted MA Roots 0.03 +0.93i —0.00 - 0.30i
—0.00 + 0.30i —-0.95

1 2 BI04 ARMA (2, 3)8 7, 4 8 BRI (KA 22 Fr 41 H ISR, BT ARMA (2, 3) BB AN A H AR

Autocorrelation Partial Correlation

AC PAC Q-Sta... Prob

1 0.022 0.022 0.8049

2-0.02...-0.02... 1.9153

3 0.025 0.026 2.9259

4 0.016 0.014 3.3456

5-0.04...-0.04... 6.3962

6 0.000 0.002 6.3963 0.011

7 0.061 0.058 12.500 0.002

8 0.001 0.000 12.502 0.006

9 0.008 0.012 12.612 0.013
0.022 0.017 13.380 0.020

Figure 8. Auto correlation test of residual sequence of ARMA (2,3) model
8. ARMA (2,3)E BV EFF 5| B X450

< 9 4 ARCH_LM K4 ah J, wiBAR ) B RIEB R AE ARCH R .

Heteroskedasticity Test: ARCH

F-statistic 77.22173  Prob. F(1,1638) 0.0000
Obs*R-squared 73.83514  Prob. Chi-Square(1) 0.0000

Figure 9. ARCH_LM test
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Table 3. GARCH (1,1) model
%2 3. GARCH (1,1)1&#!

GARCH = C(7) + C(8) * RESID(~1)"2 + C(9) * GARCH(-1)

Variable Coefficien... Std.Error z-Statistic Prob.

C 0.022924 0.023941 0.957506 0.3383
AR(1) —0.405982 0.010532 —38.545660 0.0000
AR(4) —0.711142 0.010143 —70.11235 0.0000
MA(1) 0.447706 0.021530 20.79411 0.0000
MA(4) 0.716766 0.009450 75.84843 0.0000
MA(6) —0.051315 0.017636 —2.909747 0.0036

Variance Equation

C 0.007187 0.001847 3.890853 0.0001
RESID(-1)"2 0.065276 0.005791 11.27270 0.0000
GARCH(-1) 0.933587 0.005106 182.8359 0.0000

R-squared 0.008351 Mean dependent var 0.015023
Adjusted R-squared 0.005318 S.D.dependent var 1.433028
S.E.of regression 1.429212 Akaike info criterion 3.131509
Sum squared resid 3339.729 Schwarz criterion 3.161142
Log likelihood —2560.403 Hannan-Quinn criter 3.142499
Durbin-Watson stat 1.974143
Inverted AR Roots 0.56-0.64i 0.56 + 0.64i —0.76 + 0.63i —0.76 — 0.63i
0.54 — 0.66i 0.54 + 0.66i
Inverted MA Roots 0.27 -0.27
—-0.76 + 0.64i —0.76 — 0.64i

6. MM X T2 GARCH {#8{aiE

(1) X ZE A HRER
Hi/5l 10 AT R0 X AE 4 B AN 8 BirA74E H A5G

Autocorrelation Partial Correlation AC PAC Q-Sta... Prob
i) i 1-0.01...-0.01... 0.2655 0.606
i1 M 2-0.02...-0.02... 1.4103 0.494
i i 3 0.008 0.007 1.5079 0.680
i i 4-0.05...-0.05... 6.1280 0.190
i) i) 5-0.02...-0.02... 6.8235 0.234
i i 6-0.00...-0.00... 6.8785 0.332
1l ih 7 0.031 0.030 84193 0.297
if i 8-0.06...-0.07... 16.052 0.042
i ) 9-0.01...-0.02... 16.571 0.056
1]l

I 1...-0.00...-0.01... 16.651 0.082

Figure 10. Auto correlation test of NASDAQ Composite Index series
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Table 4. New GARCH model
%% 4. New GARCH #= %!

GARCH = C(9) + C(10) * RESID(~1)"2 + C(11) * GARCH(-1)

Variable Coefficien... Std.Error z-Statistic Prob.
C 0.016098 0.024645 0.653198 0.5136
X(-4) —2.979228 2.419876 —1.231149 0.2183
X(-8) 7.843263 2.739426 2.863104 0.0042
AR(1) —0.694831 0.284043 —2.446214 0.0144
AR(4) 0.003986 0.306994 —0.012985 0.9896
MA(1) 0.722414 0.277123 2.606834 0.0091
MA(4) 0.035556 0.304910 0.116612 0.9072
MA(6) 0.042787 0.024397 —1.753757 0.0795
Variance Equation
C 0.006743 0.001702 3.960632 0.0001
RESID(-1)"2 0.063751 0.005774 11.04165 0.0000
GARCH(-1) 0.935288 0.004991 187.3812 0.0000
R-squared 0.017034 Mean dependent var 0.014228
Adjusted R-squared 0.012800 S.D.dependent var 1.433636
S.E.of regression 1.424431 Akaike info criterion 3.131218
Sum squared resid 3297.133 Schwarz criterion 3.167581
Log likelihood —2545.640 Hannan-Quinn criter 3.144707
Durbin-Watson stat 1.939084
Inverted AR Roots 0.09 + 0.14i 0.09 - 0.14i —-0.20 —0.68
0.49 0.23 — 0.49i
Inverted MA Roots 0.23 + 0.49i —0.44 + 0.42i
-0.44 -0.42i -0.79
(3) LB 1%
Table 5. Coefficient equality test of X lag variable
=5 X REENAKBEFRE
Test Statistic Value df Probability
t-statistic —2.832574 1622 0.0047
F-statistic 8.023473 (1.1622) 0.0047
Chi-square 8.023473 1 0.0046

Null Hypothesis: C(2) = C(3)
Null Hypothesis Summary:

EEECY N SEIES (&Y
X i 5 AL R AR B A
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Table 6. Coefficient equality test of new GARCH model
7 6. new-GARCH 122! AHIEEK Y

Test Statistic Value df Probability
F-statistic 5.852527 1 0.0001
Chi-square 23.41011 4 0.0001

Null Hypothesis: C(4) = C(5) = C(6) = C(7) = C(8)
Null Hypothesis Summary:

48 )5 R % -

r () GARCH Fi4! R4

H#¢ 4~6, HHT5%F r () GARCH 7Y R B S R 30, FRAT 1A B Sk 4 468 R B 4% ﬁﬁu%m{xt}
2 {Yt} R, BRIk e sk G5 B 25 FUFSRTE H UG 28 B 5 VIR .
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BT AR ERdE 2 B BAT IR - GARCH AR Y, = 1 +a, 4 = g + oY,y +--+ o, Y, T g4 72 H B
B, 7 GARCH BRI ST A AE g ISR EIN b — & E AR A8, DLHORZH 2 — MR,
AR HE A o RO A SR, AR MR K.

ARSI R SR AR AN — N5 5 B B AR B Rl E SO IS i A&, T
ASCEB B AT & R, FrCAER ARk, AT S B ) GARCH #7,

SE ik
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