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Abstract

Based on the research and analysis of time series data, this paper adopts a differential autoregres-
sive moving average (ARIMA) model to predict the stock price of SZG Holdings in the coming days
based on its stock price data as the experimental object. Firstly, the collected stock price data were
tested for smoothness, white noise test, model sizing and residual test by using python and Eviews,
and then an ARIMA model was established to effectively predict the stock price, while the validity
of the model was tested by combining the true values. The results show that the method can effec-
tively extract information from the center of the original data and has a good effect on stock price
prediction.
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ST E X LR R P EE 2 CEENA G, SMHHNENRYE BRET KRS, 1%
4 R T 377 (1 8 0 FIUAEE HE v A ) U BB 3 R T 3 R R R a3, A R T A S MOl 25 1 7 B 56 3 11 SR S
IR BB ARS, 4 E 2k i H L.

—HUCR, BEAESMTITEER CRE AL, 118 AN RS A 8] K 2= 3R 5 Uk [2], Frbh
FAE ST I ] 0 B 2R R A 0 ) B SR A AT IO . AR Sk B AR AR I (W P sE B, R ARIMA
B, AR R LR B AT T30
2. ARIMA =8I R IE

ARIMA # R[] 2 5) % 5 °F- %) H [8] )7 (Autoregressive Integrated Moving Average) &7, =5 Byl F T4
aHARREEE R 8, B 2 T DUy AP R B YR (R P31, 2 HAT) 32 53 B IR B

[P 73] el BRI o B AR A TR RGP AE T, b d hESEH
MR IRE AR BT

(D(B)Vd Yo = H(B)gt
E(g)=0,var(s) =07, E(ge,)=0,5#t )
E(ysgt)ZO,VS<t.

B, vi=(1-B)': ¢(B)=1-¢B-—¢,B". 0(B)=1-6B--—0,B AN FFATE ARIMA(p,Q)
R E ]9 = 82 B 21 25 2 52wl g HEHAR(R)) B3I EI(MA()). H BIA# 3
EI(ARMA(p,q)) B AR 2 ARIMA(p,d, o) B — M. 25 g =d =0 H p = 0 i, ARIMA(p,0,0) B4 AR(p)
R, M p=d=0Hq=0H, ARIMA(,0,q)R1 N MA(@#M; *d=0H p=0,q=0i, ARIMA(p,0,q)
B4 ARMA(p, o)1 [4]. ARIMA F AL 5 0L 2 1.

Table 1. ARIMA(p,d,q) fixed-order rules
& 1. ARIMA(p,d,q) & £ 0

LAY H ARG R % ACF i I AH S £ % PACF
ARIMA(p,d,0) 2 p ke
ARIMA(0,d,q) q iR i
ARIMA(p,d,q) iR fife

3. ARIMA 1E&I5E
REORVE, ARIMA BRI KA FE AP E, WK 1 oR:
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Figure 1. Flow chart of ARIMA model construction
1. ARIMA R BV S A2 [E]

SPREAPERLIG . i8] FE A ST Rt AR R N R ) B G T R S T I ) T RS (AN AR 1 o 0of R G B S A A%
AT PR AT IR IS, An R v A AR R (T8, TR R AT E e E, BAEFAERR[5].

1 M A 4 (AR LA 38) o 7810 0 8% TUEUE 2 RN AE G, 7 BIAEREAT 58 2 T0 7 I BB LI B, XA 1)
FF B Ak BEATLES 8] 75 510 (0 75 7 A1) o Al BEATLISS )77 512 456 15 B TR I 7 41, a5 9 1 e s
B, B44E 1T [6].

FEALE R (AR ) o 45 & BEREARR T A AIC (5 B HEN, e A G [0 AR5 p MBS T AR
2 q K AAE]T].

B E o AR 20 e IR S8 p A q, XF-PAREE g A it E) 7 23 T304, F ARIMA(p,d,q)
BEAL,

RERIRT S0 o WA T AT 12 3 VE (A ROV R R, RSO AR AL T A B AT 78 20 P2 . A TG 50
TR, EEDE|=, HERAAE L8] [9].

3.1. HiEtEiR

A28 PR AERIE K [ tushare 4Rl KBHEAL X, @it python 8 API 5103815 . SEPREE T IR
RV 2021 45 12 H 6 H & 2022 4£ 7 A 15 H3L 147 MERFEA.

3.2. HIEALIE

N ORUEESH B AT SEPEANA R, A SO 428 I tushare <BRf R ECH AL X, SR )5 0 LB I A A0 7
HREAT T AR, WFSRRE AR L — N5 5 H S, W B A E I R AL B

3.3. REME

T, WREIGEEE AT PR AT S, LSRG A T R E A ] 2 FR .

WML 2, AT I ARFRT A, Aid gkt G RR LS 1) = PE, XS IR AG 7 4135 4T ADF A ARAS:
5. BUFAEAAAERANR, WIATER. ADF AR AS Rande 2 Fion, R0, fRRgitE
adf = —0.002086 > —1.61527 > —1.943012 > —2.580788 , H.P =0.6504 >0.05=«a , ANAESELLJRARSE, A
W7 IR 7 B P AR

ARIMA B AR NN PR 8] 7 51, BRI B P BT — B 22498, B —BY 2250 5 IR 5
AT ADF K53, 455 3 fik:
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Figure 2. Original data time series diagram

2. [RIGBURR R E
Table 2. Results of the original series ADF test
% 2. [RFF5) ADF HIE45R

MK
adf P
1% 5% 10%
—0.002086 0.6804 —2.580788 -1.943012 -1.615270
Table 3. Results of the ADF test for the series after first-order differencing
# 3. —MEDEFT ADF RIELER
MK
adf P
1% 5% 10%
-13.18717 0 —2.580788 —-1.943012 -1.615270

WEZ K 3 24 G O F R, B 3, e St adf = -13.18717 < —2.580788 < —1.943012 < —1.61527 ,
HPE =0<005=qa, fEAJFMRE, #HHIWRFHIFE, wLLH T,
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Figure 3. Timing diagram of the sequence after first-order differencing
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—MENJEF AR, WE d =1, BRI e AR Al B EDER A p AR S TR AL g AR
4 NFES G AR E SRR A<, WE2PE 4 AT&1, ACF Rl PACF 33362, HIWih ARMA fi#,
WIEHWE p=q=5. N LHEESER p M g BUE, 328 AIC 12 EE NG F I o R4
FEREMRE, W32 4 R, SREd5 ik p=q=5, 7 ARIMA(5,15)f%H,

Sample: 12/06/2021 7/15/2022
Included observations: 147

Autocorrelation Partial Correlation AC PAC Q-Stat Prob

-0.093 -0.093 1.3110 0.252
-0.020 -0.029 1.3727 0.503
-0.004 -0.009 13758 0.711
-0.121 -0.125 3.6346 0458
0245 0226 12882 0.025
! 0.027 0.064 12992 0.043
! 0.036 0.057 13.192 0.068
! -0.028 -0.029 13.313 0.102
! -0.057 -0.007 13.837 0.128
! 10 -0.089 -0.155 15.110 0.128
! 11 -0.048 -0.093 15482 0.161
! 12 0.045 -0.005 15.808 0.200
! 13 -0.039 -0.039 16.056 0.246
1
1
1
1
1
1
1

g

1
1
1
O 1
=
i}
i}

WONOHEWN =

14 -0.025 -0.040 16.161 0.304
15 -0.087 -0.045 17.419 0.294
16 -0.094 -0.063 18.892 0.274
17 -0.006 -0.035 18.898 0.334

g
g
I
g
!
I

18 -0.120 -0.139 21.360 0.262
19 0.000 -0.043 21.360 0.317
20 0.023 0.015 21.449 0371

Figure 4. Differential post-sequence ACF and PACF plots
4. E5yIaR5 ACF #1 PACF [&

Table 4. AIC values corresponding to different orders
2 4. TEIMETRA AIC &

p d q AIC

2 1 2 11.361
1 1 1 11.789
1 1 0 9.968
5 1 5 0.016

R4 B3, @57 ARIMAGS, L5 THI G, 45 RanlE 5 fos, BRI P =0<0.05=a,
WRLE Z G TS, S BN RE N
Y, =-0.371419y, , —0.335192y, , +0.384267¢, , +0.614337¢, , +¢,. (2)

3.4. BRPNEEMHRE

R 1) 5 2 VR A B0 32 SR B AR R PR Rt RIDLG AL 2 75 78 23 $ BIOWLIMEL /3 27 Hh v A PRI RE A A
FAGE . HIWAEBEONE BIERLE, FRZE 75 6, DAFAEATATAGNE, BIBRZE T 51 &, N EMES 751, Xt
BALEAT iR A5, IS 6, P =0>0.05=a, SONREIELEIEM I, RIFRZE N AR 751, M5 %
B

4, DW(Durbin_Waston)fi: 46 2 £ 46 5% 22 16 F A DG 73 [2] . A geit-& DW [ EUE Y6 1 D [X [A]
[0,4], DW &iET 0, JFHIRFEIEMAHIG; DW Bin T 4, JPHIEE MM DW BIET 2, FHIAFEH
M. ZARI1S, DW =213 f&i T 2, K] JIWiek 2 0 (g 41
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Sample (adjusted): 12/14/2021 7/15/2022
Included observations: 142 after adjustments
Convergence achieved after 30 iterations

MA Backcast: 12/07/2021 12/13/2021

Variable Coefficient Std. Error t-Statistic Prob.

AR(3) -0.371419 0.157242  -2.362084 0.0196

AR(5) -0.335192 0.142787  -2.347491 0.0203

MA(3) 0.384267 0.121450 3.163998 0.0019

MA(5) 0.614337 0.127991 4799834 0.0000
R-squared 0.104502 Mean dependentvar 0.004296
Adjusted R-squared 0.085035 S.D. dependentvar 0.251493
S.E. of regression 0.240563 Akaike info criterion 0.016094
Sum squared resid 7.986124 Schwarz criterion 0.099356
Log likelihood 2.857361 Hannan-Quinn criter. 0.049928
Durbin-Watson stat 2136712

Figure 5. ARIMA(5,1,5) fitting result
& 5. ARIMA(5,1,5)3l & 45 R

Sample: 12/14/2021 7/15/12022
Included observations: 142
Q-statistic probabilities adjusted for 4 ARMA term(s)

Autocorrelation Partial Correlation AC

PAC Q-Stat Prob
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WONIDOHEWN S
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-0.051 1.0769

0.026 1.2419

-0.113 3.1736

0.024 33764 0.066
0.014 3.4444 0179
0.056 3.7331 0.292
0.020 3.8254 0430
-0.004 3.8765 0.567
-0.019 3.9357 0.685
-0.048 43585 0.738
0.004 43791 0.821
-0.066 4.8685 0.846
-0.044 50235 0.890
-0.130 6.7002 0.823
-0.078 7.3314 0835
-0.012 7.4047 0.880
-0.113 9.2701 0.813
-0.042 9.2737 0.863
0.028 96661 0.883
-0.022 99818 0.904
-0.108 11.269 0.883
-0.028 11.294 0914
0.032 11574 0.930

Figure 6. Residual series autocorrelation plot
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Figure 7. The final result
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3.5. REFME R o4

N,

[ 5 AR, 1 BT, TN R e 5% BA, RV LIRS, (BN A R
TETRAERPY, B B A BT AR

Table 5. Model prediction results
2 5. BTN R

H 39 ShME TiiE "
2022-07-18 7.43 7.327237 1.38%
2022-07-19 7.54 7.296828 3.22%
2022-07-20 7.58 7.305444 3.62%
2022-07-21 7.52 7.267384 3.35%
2022-07-22 7.49 7.199295 3.88%

4. 458

R TN — B2 3208, ASCRAL ARIMA X T BRI Bs REASHEAT T T, 2 7 g

KIPERNL R, lid-FAalk, AR ASERR, WE T ARIMA JREET 7. 45 R80T, 2wy
AEERD, WERFSE SRS, WA RCRESF . HWE B HIE R SHE /), BT K R 2
FR o PRIMAR SR MLk AT £ I T iR AT R TN ,  DONHAR SR BB R RN A Z 5

&5k
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