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Abstract

This paper introduces the idea of error correction. Firstly, ARIMA-GARCH model is used to predict
the daily closing price, but the prediction accuracy is not high. Through the white noise test of the
error sequence, it is found that there is information in the error sequence that has not been ex-
tracted by ARIMA-GARCH model. Then the correlation between variables is used to find the va-
riables related to the error sequence. Then, the dimensionality of the variables is reduced by prin-
cipal component analysis to screen out the appropriate explanatory variables. Regression model-
ing is carried out between explanatory variables and error series to predict the error. Finally, the
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predicted error value is added to the predicted value of ARIMA-GARCH model to obtain the final
predicted value. By comparing the final prediction value with the prediction value of ARIMA-GARCH
model, it is observed that the prediction accuracy has been greatly improved, and then it is veri-
fied that the method of introducing error correction is reasonable.
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H 115 P9 A0S B S AN A% TN 0 VAN R AR ], AR R S — TR A, A e &5 AR FH oK 1 35
FE R i 46 R P AL 1 G2 T 250405 (www.economagic.com) H 1) 1994~1997 4 (1) H I ZE44fs i 7. GARCH #i4Y ,
1T GARCH A58 B 3 & TS a6 A 8] 77 51, BRI AR 3 oh N R /36 Je i NV 36 3 AR AT T AHIRL R AL 2,
IR WA — NIRRT 2 a5 7 51 T H AR BRI w B A DG, 15 UG P 5 2 17
TEFADRYER, #:45 XG4T T ARCH Kiiit, 3 tHAF/ER B A0S 7 22 [1]. (E/F B TIREAY S, Xl i)
SERATH RIRZERLS, REAEANTHE 2« B 5 R R S R A A 505 7 R AT T, 4%
TP 22 5 AT 7 AR (RMSE) , Theil ASFHEE R E(V), P38 485%5 1% 22 (MAE) , “F- 34 Tl 1% 22 (MFE)
FSF- 2 446 0] 1 72 (MAPE) KA 22 B[] J7 1 P00 R R . N R 58 36 TG () 8] 7 S 4A4E. GARCH 2808 (B S 7
#2), GARCH(L, 1) e 4 1E T~ AR T 7 38 Jo @ st . il 45 R H-UGIER] 7 GARCH(L, 1)RE A it
B R AT AT ME[2]). X EFER A T MR GARCH B IEAAL: — %k GARCH F#(Bl QGARCH ###1)A
Glosten. Jagannathan 1 Runkle B} GIR #5241, LK FritE GARCH LAY v [B 5% 1 138 1t b AT 1 00l
HATHe T E R T AR G RRAE, S TR IE S A R [3]. R4 TR A A R,
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SR IR A B KA I (600635)7E 2014 4F 1 H 2 H & 2015 4 3 [ 31 H 3L 301 Kt Fo it
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https://www.datafountain.cn/datasets/5410.

Table 1. Basic statistical characteristics of sequences

1 FHIRERGIHHE

Fr3 S BIfE Ji % SN w/ME i e i

close 531 10.4746 8.8114 23.16 4.079 0.8361 1.1609
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Figure 1. Autocorrelation diagram
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Box-Ljung test

data: Tnclose.fitSresiduals

X-squared = 0.10978, df = 1, p-value = 0.7404
Box-Ljung test

data: Tnclose.fit$residuals

X-squared = 1.1305, df = 2, p-value = 0.5682
Box-Ljung test

data: Tnclose.fitSresiduals

X-squared = 1.8125, df = 3, p-value = 0.6122
Box-Ljung test

data: Tnclose.fitSresiduals

X-squared = 1.9152, df = 4, p-value = 0.7514
Box-Ljung test

data: Tnclose.fitSresiduals

X-squared = 2.0646, df = 5, p-value = 0.8401
Box-Ljung test

data: Tnclose.fit$residuals
X=-squared = 2.2063, df = 6, p-value = 0.8998

Figure 3. Significance test chart of ARIMA model
[ 3. ARIMA =B B Z 41050 E

T WEE ARIMA(L, 1, D)RERY (5% 22 3 H I e B (] 4), R IR 22 3 47 PR BN AE R 4 B 1 ~F- A
(), ARAEF-Lemy B B Fr s K, SELCmf A N RF Sy, S IHARRE N, A HE RS F 5 1T 2 2
EFFEMT . PRI 5% 22 7 134T ARCH A5, A 304t TR AR 2 7 4 oA BB 1075 2 S ik, ot ik 22
FHIHEAT T GARCH(L, )B4 .
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Figure 4. Residual sequence diagram
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GARCH(1, )BT LA 1) 45 5 ¢ B AR R AN S H0 A 1 33 28 PEAS B8 o 3 o /K ST AR R T8k s A% Y A 45
4, BEET ARIMA-GARCH Eifl.
X, =-0.5117x_, +¢&, +0.7406¢,_; +v,, & ~ N(0,0.002213)

Vt:\/ﬁ

h, =0.6640h,_, +0.2066v?,
KH ARIMA-GARCH #RIFEATHI ST, Fmleh 5y W% 2.

Table 2. Predicted value of ARIMA-GARCH model
%= 2. ARIMA-GARCH #& 8! fF5n1E

H 39 SbME TRIME(Y ) RZEI%
2020/7/28 13.28 14.09207 —6.11500095
2020/7/29 13.635 13.94496 —2.27325859
2020/7/30 13.455 14.44043 —7.32389200
2020/7/31 13.413 14.05194 —4.76355940

2020/8/3 13.927 13.94450 —0.12567487
2020/8/4 13.88 14.08516 —1.47810007
2020/8/5 13.84 13.51243 2.36681414
2020/8/6 14.44 13.39707 7.22253479
2020/817 14.35 13.34368 7.01269712
2020/8/10 14.99 13.28570 11.36956049
2020/8/11 14.47 13.28375 8.19797348
2020/8/12 14.91 13.26919 11.00473582
2020/8/13 15.45 13.21299 14.47902174
2020/8/14 16.01 13.34118 16.66970602
2020/8/17 15.84 13.19656 16.68835485
2020/8/18 15.1 13.16294 12.82823706
2020/8/19 14.66 13.24223 9.67103038
2020/8/20 14.3 13.24481 7.37892418
2020/8/21 14.008 13.23708 5.50339099
2020/8/24 14.6 13.27349 9.08568656
2020/8/25 14.45 13.29719 7.97790768
2020/8/26 14.191 13.28262 6.40112505
2020/8/27 14.64 13.36046 8.74000425
2020/8/28 15.25 13.40531 12.09629869
2020/8/31 15.25 13.37560 12.29114761
2020/9/1 14.819 13.22457 10.75938074

il
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Continued
2020/9/2 14.04 13.17579 6.15534852
2020/9/3 13.7 13.09785 4.39523671
2020/9/4 13.8 12.98293 5.92078915
2020/9/8 13.45 12.96274 3.62276513
2020/9/9 13.6 12.95624 4.73356103
2020/9/10 13.25 13.01203 1.79600402
2020/9/11 13.86 13.08871 5.56489034
2020/9/14 13.556 13.16137 2.91108513
2020/9/15 13.423 13.08937 2.48547731
2020/9/16 13.82 13.00026 5.93155791
2020/9/17 14.15 12.96799 8.35341000
2020/9/18 14.1 13.01368 7.70438689
2020/9/21 13.505 13.01740 3.61049660
2020/9/22 13.555 13.03632 3.82647190
2020/9/23 12.91 13.00128 -0.70703165
2020/9/24 12.328 12.94991 —5.04473469
2020/9/25 12.36 12.96650 —4.90694377
2020/9/28 12.67 12.95528 —2.25162182
2020/9/29 12.89 12.92789 -0.29398175
2020/9/30 12.955 12.92832 0.20590666
2020/10/1 12.93 12.95107 -0.16292963
2020/10/2 12.97 12.97858 —0.06617826
2020/10/5 13.33 13.01796 2.34090910
2020/10/6 13.308 13.00231 2.29701921
2020/10/7 13.76 13.05121 5.15111638
2020/10/8 15.107 13.04968 13.61832406
2020/10/9 15.32 13.05934 14.75629829
2020/10/12 15.84 13.13939 17.04933509
2020/10/13 15.85 13.19401 16.75700725
2020/10/14 15.658 13.19860 15.70695820
2020/10/15 15.513 13.32459 14.10691091
2020/10/16 15.88 13.28203 16.36000485
2020/10/19 15.84 13.20718 16.62132793
2020/10/20 16.209999 13.23843 18.33171958
2020/10/21 16.35 13.24379 18.99820861
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MFE 2 MERBIFNE S AR 2 AR ZE LUEOR, I Hodid X i 22 7 50T e s R e, R 2
FFHIA R EIME S 81, iR 22 7 A s AR R IR FE B, 38w DO R 2 AT Gt 40 . [EIi
F &3] ARIMA-GARCH BEAUAZE 1§ 1 B S i ESCEE A 280 P ke ke iy ELSCRE O, VA7 28 BB AN R 3R
X FSCEEAN B g, ST BB AR AT TN AE o e R ZE WK o DRI, ARG IS 3 B g3 70 Ak Hh B iR
ZEIFHIME R, FHRHRZ P FIEET [

LL ARIMA-GARCH ##71 2020 45 7 H 28 H % 2020 4 10 H 12 H (30 &5 2 7 5 N FEA Py @i s
12020 4 10 H 13 HZ 10 A 21 HRZE T FIERFEAR MR FEAT TR0 o HXEk (B HE Tl 24 W56 2 ]
) Open. High. Low EA A AdjClose, XJiX 4 ZHE#a BN 2, AR 5 7 FH A% & 18] IR A DG 23 Bt 7 125 4 T i £
A5 5 5 ARIMA-GARCH AR 22 7 5 B MK R o X 4 HEHE SR 2275 2 [BIAH e, P {EA/N T
BEMKF =005, HHLEEE Open. High. Low PLK AdjClose 5 ARIMA-GARCH R &% 2 #5
H—E AR

NTBEICEAR R YR, RBGEMRRPAEER, R TR AR R R 25
GEbR. bartlett BRIER ISR P AN T BEMAKF =005, FIIWLABAT ERI 70 8. FITRT A
BIRT KMO K5, AN 58N ERMEESTT R MSA KT 0.7, UiHIIX 4 AR AR & &5 &
G3orHTe FETFORENRX 4 HEARF A E R kSRR ZE SR AR &, R R ZE A AT Rl
ey 8

HERM a5, ATCLE . S— R0 b 7 20Tk 95.22139%, SRS — E R fir 77
ZOTHRFAUN 0.02647444%, I, BH—F o BeEir i Bt 4 A —BURPR AR, BRI ASCA S
WU — T e N R iR A &, H Z 3R

Z =0.494x, +0.506x, +0.502x, +0.498x%,

LLZ MRS, WRZETH e NWARR R, A REIABA, BRI R ERSH00T T BV
H H R?=0.9716 , XRILA M EAFALZ R EN, RIHGRE: 4 =050114Z, .

Table 3. Analysis of error prediction results

3. RETMEER D

H SKhrfE RIERTHIME RIS B E RRIERT iR % RIEJ iR %
2020/10/13 15.85 13.19401 15.51296 16.75700725 2.1264554
2020/10/14 15.658 13.19860 15.53003 15.70695820 0.8173085
2020/10/15 15.513 13.32459 15.64123 14.10691091 —0.8265740
2020/10/16 15.88 13.28203 15.60944 16.36000485 1.7037535
2020/10/19 15.84 13.20718 15.52507 16.62132793 1.9882029
2020/10/20 16.209999 13.23843 15.58176 18.33171958 3.8756145
2020/10/21 16.35 13.24379 15.60184 18.99820861 4.5758738

T [E] A R 2 L TR 22 TR 45 51, % ARIMA-GARCH 578 R TR0 152 25 45 S b A THE 1E , 1534 1)
JEAN TR « ANFE 3 BT DA %2 2] [ YA AR o452 22 A T30 BH S22 987N 7 ARIMA-GARCH FR AT 2 22, M
MAE—EREE ik T ARIMA-GARCH K 25 fE AR A A 2 5 B R 22 fm K 1 i A o
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6. it

HT MR ETSREIE R AR S, REMEESIR, R ERMEAELR . e, ks
Mg — MEAFR I sh SR R, B — AR I TUI AR AR AR R A ) o R I 18] 3 SRR B AN B AR
B i FREIU e ZEAN A% o DR AE R R SR I SR A AT RIS, AN S SV T I 1) e 7 TR RS Y & L ) TR0
[F B B0 TR P R 22 22 oG . BRUNR 22 7 9 o B TS B R AR U E B, AR R ZE TS A
PIEEAS S, X158 e TS B R 1R A F

AICHIN TRZER LR EAR, 2R H ARIMA-GARCH B H SN HEAT W15 TR, (EL 2 TS
Anar s IR 2 7 AT B A LG, R IR ZE T SRR R ARIMA-GARCH HRIFZEL 15 B
SRR AR R A oM, W S RZEF IR E . SR F R T AR s g AT e 4E, TRt
HERMRELE, MEREEMRZETF TR, WlRE. &5, BREHES
ARIMA-GARCH LAY [ FRMAE AR N, 45 2 S 2 M TNME » @ik i 2 A 5 ARIMA-GARCH H:7Y
A TCMME AR e, SRR TS FEAA TR KR, T SeE T 5] AR ZE R IE R 202 6 2

AR SCH ARIMA-GARCH 7Y 55 [m] YT A5 R A 45 A6 HSCRLAN 2047 7 F000, 2 TOOMUAS B2, sl 7 A
AANEE I3 LSS AN B T R SR AN b, IEFIR 58 T BB H e B 585 Bl rsgm . 25
A AT TS 2 AR AL T 52— 1) ARIMA-GARCH AU BTt i, v] LA SRR I EE 0 TAE SR {265
ZME.
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