Advances in Applied Mathematics BZF #2438, 2021, 10(12), 4422-4432 Hans X
Published Online December 2021 in Hans. http://www.hanspub.org/journal/aam
https://doi.org/10.12677/aam.2021.1012471

3
>
-

-

ETZBHREMHE
B AN TR A 52

kR, Rag, BRE
WA E bR, TR M

HIREM

«
b
P

Wk HiH: 20214F11H23H; FAHEM: 2021412 A21H; KA HM: 20214:12)28H

wm =

ASCEREAR T BARRER103IRE, RI\ESFEOHRFTII S EZFMEER, 2011417
F20215F9A MR E. WIEKEE. BHE. BB RES17MHESER, BRAPEE, T4
FLRRMER T MERT. RKET. BARART. SEREET. TRET. ARE TR
HET. fjE, MRABBGENRHMEEIRETIRE, FESETIE, KIE2RIETRRRA F SR
FHET, BUHAECRIMER TIES, HRA-OSRIMERE TR0 X KX MR EES KR, HE
BRKEARIRN, B B BRI 2R X AR R 7 B PRI R

XA

ZRIERRIEER, Bk, MEMEEE, BEPER, HeREEHET

Research on Stock Price Prediction Based on
Multi-Attribute Decision Making and Neural
Network Model

Shi Zhang, Hongyi Zhang, Tianlin Xu

International School, Jinan University, Guangzhou Guangdong

Received: Nov. 23", 2021; accepted: Dec. 21%, 2021; published: Dec. 28", 2021

Abstract

In this paper, we select 10 representative stocks in the A-share market, extract 17 characteristic
indicators such as price-to-earnings ratio, previous rise and fall, total market capitalization and
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operating income growth rate from January 2011 to September 2021 based on the important cha-
racteristic indicators listed in brokerage research reports, and summarize them to obtain seven
types of characteristic factors: valuation factor, growth factor, profitability factor, momentum re-
versal factor, trading factor, size factor, and stock price volatility factor. Subsequently, the entropy
weighting method is used to assign values to the characteristic indicators, determine the weight of
each factor, rely on the weighted arithmetic average operator in the multi-attribute decision mod-
el, quantify the scores of the seven types of characteristic factors of the company, and then explore
the impact of the scores of the seven types of characteristic factors on their corresponding stock
movements, consider the impact of unexpected events, and use the autoregressive model and
neural network model to establish a stock price prediction model.
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Table 1. List of stocks selected
#z 1. FrERENIR
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Table 2. Index weights of growth factors of Baiyunshan Company
% 2. BIRARIRKEFIEFNE

X1 X, X3 X,

0.250 0.456 0.242 0.052

Table 3. Index weights of valuation factors of Baiyunshan Company
3. AW ARHERFIBIFLE

Xs Xg X Xg

0.088 0.297 0.441 0.174

Table 4. Index weights of profitability factors of Baiyunshan Company
F 4. BEWRREFENETFERNE

Xo X10 X1
0.390 0.231 0.379

Table 5. Index weights of scale factors of Baiyunshan Company

#* 5. BRWRARNEEFERNE

X12 x13 X14

0.348 0.331 0.320
ot Xo~Xua AN E WA F R AT BRI e T RO [ AU
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2) HEAR-CREHMERRIRE S
B, ARSI 2 J@ M s S vk A I B AR P 57 A 2B 10 KA &) -CRRHIE R bR 1015 0 B,
AR L 6 B

Table 6. Score of characteristic index evaluation system of Baiyunshan Company
% 6. AW ARMHEERRTN K RES

BRI T ShE R T etirish A T

A KR4y PSR p ’ AR T-13 53 SR 715

A KT AER TR PN PN N P P PSR
201142 A 0.264 0.689 0.193 -0.077 0.441 0.088 0.648
201143 A 0.246 0.538 0.192 0.143 0.282 0.078 0.509
2011 4 4 A 0.232 0.490 0.188 -0.120 0.249 0.070 0.561
2021 %9 H 0.241 0.067 0.131 —0.018 0.103 0.833 0.181
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ASCAERVAG AT, SeAT PR MRS S e AT AR, (RIE t RS0 R ASCUASE R I 5 AR
EHAE AT ADF BT SS, S5 RANE 7 fon, AR AR B ALE 5% 35 K b TR a4 E AL AR 1Y)
JE AR B

ASCHER AT R P REAEE VI EE R R, X HHAT ARG IR, an3e 8 P, ARSI 46 A B KRR AE
KLU0 25 5 IR PN ERR R 40 F K, AR SCAE F Johansen [ MLE J7 Al 1HiZ% RS0 10 & % 218 IEE B (VECM),
T HATIZ W AR S, S5 R 1 s, HE L AN RS

B, ASONFTARRITAMSRL, &Rn%E 9 PR, RPFTAZEAHIEORSE SR, B0
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Table 7. P-value results of unit root test
7. BRSSP ELER

AR ADF 5
B AR ¥ 0.025**
a7 0.295
wA eI T 0.284
ST 0.000%**
JBeA e 3 T 0.000***
AR AT 0.767
ZHRET 0.000%***
JE AN 0.107

e wr xR RIRORTE 1%, 5%, 10%/KF R TIE

Table 8. Cointegration rank test results
= 8. MERKRIER

Maximum rank Trace statistics 5% Critical value

4 45.676 47.21
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Figure 1. VECM system stability discriminant diagram
[El 1. VECM RGF2E M H A E

Table 9. P-value of white noise test
9. HRFERIEPE

B3 " R A A 5
Growth 0.000%***
Estiml 0.000***

Profit 0.000***
Updown 0.087*

Vibra 0.000***

Scale 0.000***

Exchange 0.000***

Price 0.000***

4) LARRIRS RS
PN, AU R AR B A AR AR B AT 1] H T o
A= i A= 8B, B E5 R W 10 for .

Table 10. Linear regression analysis results
2 10. ZMEEYAS AL

Price Coef. t-value p-value
Growth 11.888 6.40 Q==
Estiml 18.344 7.95 Q***
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Continued
Profit —3.654 -2.11 0.037**
Updown 7.098 2.77 0.006***
Vibra —7.415 -1.81 0.072*
Scale 26.544 20.35 Qx>
Exchange 9.954 3.71 O***
Constant 4.850 3.65 0***

K, 13 3B0R
Price =11.888 Growth +18.344 Estim — 3.654 Profit + 7.098 Updown
—7.415 Vibra + 26.544 Scale + 9.954 Exchange + 4.850

AR, BARBEEAE A AT RTEIR. Price KEAZ AT R, Growth AAEKKE T,
Estim /SR AGE K T, Updown RFE SN & KT, Vibra AR BAM RSN T, Scale 183 MU AT, Exchange
REZF T W eV AR R g, T AR R R X B P A s o BR1 e ] AR B5L 7 1)
ARG BT AR I B, B THHE BT S

W42 10, FELVERNARE R, BTE HASR TR 10%/KF B2, H, Aa KR 1. e R T
HERER T SHRET . EEE TS RN SOEAEROE R AR IR T AN I3 B R AN A
FHRK R

5) NLFH B AR K 4 R 4 AR R

ISR, AT EIRHIE R T S AN R AR R, (X T BARIE AR B Z), T
DAF BRI 7 2 AT R HE T o FEAHTH, ARG A &SRS R AR AL, TR R
fRR A By, Mg HMAEMSEB TR 2], TR S, Bk, ARSCRAH A RE8E,
T H 10 AT SR LA BN — IR R R 155 . AER TR EARIRE I ARk IR AT
RN RIE . UL 43 2 AT T2, BE)S, ASCRA BP M4 ML BIAYN A 7] A #47 Fitill . BP
PR, RIRZE R AR, HIEAR R IE M TR, THROREN T 2, HEREHEL R85
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Table 11. Test results of hysteretic order selection of variable Growth
=z 11. TE Growth HiFEMBUEENIREER

Lag LL LR df p AIC HQIC SBIC

0 96.022 0.012 —1.584 —1.574 - -

1 209. 606 227.170 1 0.000 —3.460 —3.441 —3.414

2 229.318 39.423 1 0.000 —3.772 —3.744 —3.702

3 229.319 0.003 1 0.960 —3.755 —3.718 -3 662

4 243.329 28.020 1 0.000 —3.972 —-3.925 —3.856

5 252.165 17.671 1 0.000 4.103 4.046 —3.963
6 252.278 0.227 1 0.634 —4.088 —4.022 —3.925

7 260.015 15.472 1 0.000 —4.200 —4.125 4.014

8 274.639 29.25* 1 0.000 —4.42732* —4.34242* —4.21826*
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Table 12. Test results of lag order selection
12, HEMBEENRER

A B LET Ja B £
Growth 8
Estiml 2

Profit 8

Vibra 1

Scale 4

Exchange 2

HI, SEFEREMRRE AR AR W R AT BRSNS, ARSI 13 FR:

Table 13. Autocorrelation regression results of variable Growth

F 13. TE Growth BBHEXEYFLER

Growth R
L1. 1.700
L2. —0.643
L3. —1.333
L4. 2.093
L5. —0.847
L6. —0.747
L7. 1.141
L8. —0.500

_cons 0.022

A3 5 Growth ) B ARG [ AR5 Ay .
Growth = 0.022+1.700 Growth_; —0.643 Growth_, —1.333 Growth_, +2.093 Growth_,

2
—0.847 Growth_; —0.747 Growth_g +1.141 Growth , —0.500 Growth @)

ZR L, Growth FR KB KGR T« Growth, F7R T n AR A 7. ZBALSE,
HITJ\AN IS YT FED A ERT 0 RT DK A B 390 40 Bl DR 13 B2, e b, FRATTRT DA i DAAE (8 R PR 208
FARR A 7o 0T HE R B WAF FSEERAE, RIS AR 7 A B AR SR B AR, 3% A (]
VAR RS R 2 AR DR SR ARG, S5 SR ANR 14 R, SR & AR AR R E AR A LR R R i B3
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Table 14. Granger causality test of autoregressive model of explanatory variables
i 14, RTEAEFRI NS =ZARE R

R AL R Prob > F
Growth 0.000***
Estim1 0.000***

Profit 0.000***
Vibra 0.000***
Scale 0.000***
Exchange 0.000***

W T ST A EARR)E, SRR SR AEATIRN S 2 8 S Bl gt AT ) — AL 2,
it Matlab b8 %r mapminmax BEAT X TAIBRES, 2 )5 FREAT SOA— BN AR RIEE 0 LKk, GIEMSE, KM
newff FJE — M5 5 A R AR IR Z I A AR SR I R 45, (T IED) S B B v Bns s 8 i), WEVI%S
BN LR 25 AT 07 1, 45 2145 R A0 15 Pk

Table 15. Prediction results of Everwin Precision stock price
15 KEBBERNTUNER

B (R AL

fif ] AR T £ R 11 A4 11 A 7 B
2021 £ 10 H 14.120 14.020
2021 4 11 14.980 15.530
2021 412 15.120 RH

TS EE T R lE] 2 frzs, Horp ROESET 1, B s -

Training: R=0.99155

Output ~= 0.98*Target + -0.0053

-1 -0.5 0 0.5 1
Target

Figure 2. Analysis results of prediction accuracy
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Folb R, B B ST AT W ATSSE AT I AR . BRI TAMT MR AN A A
PHR R SIFEEAN R, B 32 B RN AN o

1) BERREEFE TR

ARSI [ R SRR A TR 7 PR B SRR A B RIS T2 — ATk A RS AR K2,
XS A S (B R HEAT R o

T RRKEAN AT A, Lo B 28 5 FF AR T 2 F0L A2 B, ERAN T
TICAATIL RN I, ARSI — AR FEEX T ML > 8 A, B, C, DIZE,
A BUIZR K FAISAATWEER, D B WNZR KB EARA AT R — LR
MR FERE MR, Wk 16 Fios:

Table 16. Impact levels of emergencies

*® 16, RREBEMEMRHR

A7l fERiN4 =2k J HLF el LI
A HARKE AFLPAHEA B R [ERIE =68 HARKE
B L R L RN H R R E LI AL TDAEHEM
C AFLTDAEF AR E [EGRI= 2R AFLTDAEF SRR
D [ERIE =68 [ERIE =08 AL TAEHMF HRRE e b

it 1% AT DA 6 AT ML S B K Bt /M TR AT AR T R AL 2 — SRR SRR AT
o BE—IbRFE, TR e I B, HON TSI RCR AT DAREAT oAk, ST i A A T T 5
ARG N E RBEAN TR, Wk 17 Pros:

Table 17. Fixed emergency factors table

# 17 BERLAEHE TR

A B C D

IEEALL PN -1 -0.75 -0.4 -0.2
UREIF- A EEGN -0.5 -0.4 -0.2 -0.1
ToFM 0 0 0 0
NREEAEEN 0.5 0.4 0.2 0.1
ARGk EN 1 0.75 0.4 0.2

bR, WA B [ € ROZFAF 7o 21 A, AN A 2 7] R RO A1 R 1 U BOR,
FERIBER IO T, % € K1 AE 2 J] B B B0 A 2 rh T o (OB 2 e, “FE4E 0.2 b, B3R
W FBER A X T RS BOVEUR, BB T AR R R A E R RO .
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Price =11.888 Growth +18.344 Estim1—3.654 Profit + 7.098 Updown
—7.415 Vibra + 26.544 Scale + 9.954 Exchange + 4.850 + S X

Ak, FAREHNRER A AT TR . Price AR Az A BT, Growth KA T, Estiml
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LPFIRREAT EOVMBUR 5, KR MATF TR RN, X ILEBEAT R 78, M aRA IR F) AR 0 R T
VP

SE K

[1] REE R ET ARIMA BRI R Z & T[], Sik5 3k, 2016(23): 83-86.

[2] VFXE, BUR%. T BP MAE ML A BH A HT[I]. Wiil4:ft, 2011(11): 57-59+64.

[8] @, XL, 5RRIF. FET LSTM (M EE A T i A 5 4 A 9], vHSEML AR 5 8, 2019, 55(11): 209-212.
[4] 5KIE, BRi. BT ML R0 BN BOAT 5T [3]. KILAE EE1E, 2021, 34(7): 61-63

[5] Sl fosCBA, Hewede BT E BBCETTS D] B LR AR, 2015, 29(1): 47-52+215.

[6] ARXEEINGL. B a] 3 31 43 07 A s SR AR A SAFIUMAFF 5 [D]: (A 22601 3C]. JE 1T JE1712R%, 20009.

[71 KM, A REGNR BT AR S ENED]. MEFRE, 2012(1): 66-72.

[6] Z#5, EWdk. HLEREHSPEEREARE——ET AT RKEZER W], SR, 2015(5): 178-191

©)

DOI: 10.12677/aam.2021.1012471 4432 IR Esid


https://doi.org/10.12677/aam.2021.1012471

	基于多属性决策和神经网络模型的股价预测研究
	摘  要
	关键词
	Research on Stock Price Prediction Based on Multi-Attribute Decision Making and Neural Network Model
	Abstract
	Keywords
	1. 引言
	2. 文献综述
	3. 研究设计
	4. 研究意义与展望
	参考文献

