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Abstract
This paper uses ARMA-GARCH model fitting to analyze the data of US stock market during the epi-
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demic period from 2019 to 2020. Firstly, we test the data and draw the conclusion that the se-
quence is unstable; using ARMA-GARCH model, we can effectively fit the return series of Dow-Jones
index, get the volatility during the period, and intuitively judge the variation range of volatility af-
ter fitting the model through the image; through the rolling prediction of VaR, it is also confirmed
that the investment risk of the stock market increased significantly in March. It can be concluded
that it is feasible to use ARMA-GARCH model to judge stock market return and risk, and the fitting
effect is good. However, when using ARMA-GARCH model, we should pay attention to: because the
autocorrelation and partial autocorrelation diagrams of return series are not typical time series
diagrams, we should accurately grasp the ARMA model from the time series diagram, otherwise it
is easy to lead to deviation in the fitting of ARMA model; GARCH model can further try to fit other
distributions.
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Figure 1. K-line chart of Dow-Jones index
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Table 1. Attribute variable matrix

1. BMEEER

DIJIA.Open DIJIA.Higk DJIA.Low DIJIA.Close DIJIA.Volume DIJIA.Adjusted
Min.: 19028  Min.: 19121  Min.: 18214  Min.: 18592  Min.: 1.297¢+09  Min.: 18592
IstQu.: 25279  IstQu.: 25523  1stQu.: 25092  1stQu.: 25387 1stQu.: 3.336e+09 1stQu.: 25387
Median: 26259 Median: 26422 Median: 26052 Median: 26258 Median: 3.653e+09 Median: 26258
Mean: 26103 Mean: 26285 Mean: 25909 Mean: 26109 Mean: 4.239¢+09  Mean: 26109
3rd Qu: 27190 3rd Qu: 27280 3rd Qu: 27079 3rd Qu: 27185 3rd Qu: 4.146e+t09 3rd Qu: 27185

Max.: 29440  Max.: 29569 Max.: 29407 Max.: 29551 Max.: 6.650e+10 Max.: 29551
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X TE B AR B B ¢ KR 5R, S5 5RN: t=258.69, df =354, p-value <2.2e—16, iiBHARFFEA
Z I ZEFEE . 1T Ljung-BoxQ Ziit &L, 45HN: X-squared =2709, df=10, p-value <2.2e—16 i
/NT0.05, INATFHIEA REMXNE, FFEEM8EE T,
X BB BOEAT — i B i U s %, B
r,=InPt—InP(r-1)

15 B 2 2 B[] 2 91 BRI (P 2), 020 0 W b ) B WA 28 28 8 91 S ANAEAE I R 3R T, idE — 2D kAT F AR
Ko, K645 % 4. Lag Order = 10, Dickey-Fuller = —5.0265, p-value = 0.01, fE44JEFE, 0i%F 5]
NG AL, A2 BEALIEE 7 51 6 s 27 513547 Ljung-Box £ 46, Q S it &AL p-value /N T 0.05,
YT A AT AR, 7 240G ARMA SE TR AL
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Figure 2. Time series of return rate
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Figure 3. ACF and PACF of return rate of DJIA
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Figure 4. Fitted ACF and PACF of return rate of DJIA
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Table 2. Fitting results of return rate series

=2 WEEFIINELER

Estimate Std. t value Pr(>t])
mu 2.149¢-02 8.217e-05 261.552 <2e-16
arl —8.138e—02 4.312e-05 —1887.307 <2e-16
ar2 9.999¢-01 4.111e-05 24321.228 <2e-16
ar3 —2.183e-02 4.362e—05 —500.357 <2e-16
ar4 —1.290e-01 3.582e—05 —3602.046 <2e-16
mal 9.635¢—02 6.728e—05 1432.112 <2e-16
ma2 —9.998e—01 6.755e—05 —14799.746 <2e-16

omega 4.904¢—02 1.681e—02 2.918 0.00352
alphal 3.106e-01 6.969¢—02 4.456 8.33e—06
betal 6.874e—01 5.074e—02 13.547 <2e-16

FAFRE) ¢RI AR, U REO R B, RS BIRAL.
7, =0.021493—0.081385r,_, +0.999893r, , —0.021827r,_, —0.1290097, , +0.0963484, —0.999764a, ,
o2 =0.049044 +0.3105684> +0.68739302,

X2 AL 5k 22 T AT ARCH RN A5, 45 54 : Chi-squared = 8.3912, df = 12, p-value0.7539 . P-value
KT 0.05, ULEAGRZEAH A& ARCH N, HRHUE D). LA MshZ 550 Bl 5 Bos, 18 RRks)
ROPRAR S, YIAFAITE 3 H O BB s AR R 2, AR 26 it )7 810 (] 2) % beaT DLARIL, IR aR 2
18 3 A e g L T RIZL B, WA B R EMVIAT, DU E TS I T RIS,
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Figure 5. Fitted volatility series
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Figure 6. Time series diagram of standardized residuals
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Figure 7. Autocorrelation diagram of standardized residuals
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Figure 8. Square autocorrelation of normalized residuals
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Figure 9. Forecast interval of return rate under fitted volatility
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Figure 10. Predicted curve of VaR
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