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Abstract

With the development of social economy, people have gradually established the awareness of in-
vestment and financial management, among which stocks are the common investment object. If
the stock forecast results with reference basis are provided, both the majority of investors and the
enterprise itself will get considerable returns. In this paper, Markov chain is used as the method to
predict stocks, Markov chain and its related basic theories were briefly expounded, taking Huaxia
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Bank as the empirical to test the effect of Markov chain in predicting stock increase. This paper
collects and arranges the stock data of 95 trading days, based on the daily increase, divided into
four states: fall, slightly fall, slightly rise and rise, and calculates the transition probability matrix
of each order, and conducts the Markov property on the data before the prediction. Through com-
parison, in the following six trading days, most of the actual gains fell within the forecast range,
and the possible reasons for the current trend of Huaxia Bank stock were briefly analyzed. The
conclusion is drawn that the Markov chain has good accuracy in stock prediction, and the change
of the state transition matrix is the reason for the decrease in the prediction accuracy of the Mar-
kov chain in the medium and long term.
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mir, SRR S A 2 — P W # 5 07 K s

AR B UE SR B0 25 A PR TR A m R A AR, #iE 2022 48 11 AJFSL T A JRIK S B3 ik
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TR IO AR B 3 AR A TR eV AT, (E R B A S R 1 R DA R I SN AR AR A AR 2
PERIRHIE, 1982 fEBAKE « B /RIEH 1 B RIS 5 07 Z AL (ARCH A5 88) F T4 fib A5 (1) 50l , - 17
I AF R T AL i (8] P 21 b 7 ZE1EE I ), J5 R 52 LU A 2R RS T GARCH. ARCH-M. SV “5[if
BLE A s 2 JE B E THENLEE BT, $E 7RO 2 I 25 L BP #2028 S5 1 35 2 =) R 1 Tt A2 2
HR A T BRI HE o I AR BB A B0 B (0 R DA S A 5 ST BIHERE , A R EAT Markov 85 2
FRHELR G| T S EH I EML

i Markov &% TR SEAN A%, B 3 4h 2738 1R 22 AH D S ) B LA 0 R, R 5 [1]55 N\ 1 12 Al Markov
BETIN 2018 4F 10 A 22 H K& 23 BRI BB X 8] s T35 [2] FH 7 v 7000 1 SR eI ZE Ak, %
FEREGIBATIRMA W . A SCH BN FEAU T Markov BE7E N B0 7715, JoibR HEEREEE 1S,
T LA E ARAT (600015) 1 9 5t 5t 5, BT EH Markov 4 7E S2 BRI S 4% i S AR o A TR 45 S
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SEPRal B TR, U0 B LTI R SR A, IR iR Markov BEFE R B S b KT e AR S RN [E R A
2. Markov 180 £ Rl

Markov % i1 [E $2# 25X Aunpeit Arnpeesna Mapkos T~ 1906 £E & X H, &5 — N MHS EAi
FEILARF BN LS AR R3], F AT SAEADE. R @EEFSERA Tz Mg .

BB (X, ,n =123} NEEHLAEERZ n MBEHLERE, 0T vn> 0 HOLT, FEHLAZE X (FHUE L
FERTHE LN, BIX, =S(1=1,23,), S(i=123)el.

P(Xpy =S |X; =81, X, =S, X, =8, ) =P(X,., =S, |X, =S,) 1)

ELR 1 ATFR{X,,n =123} A Markov &, % T 408 | FRAPIRA 40 3% 1 FABL T Markov
R AR A, BT R B n + LKA, RS A B n MICREA %, 5280 n— 1 ME
I BHIRAS BITE .

2.1. BBRERIER

AR B RS R 10 A I A T 3R, BT — I 20 B BB B A I T A
o, (i, 1 =123, ) RFHIMIT AT SRS, Fo T 2B R % s IRAEHOBER . BEZIA n AT Ak
RS, LI I BTRAE B HORAA 0, BN HHELIUE IR, TR nxn MEFERERAENE P

n+1

Py P - P
p— p'21 p?z p'Zn
Pri Pnz o P

H AR MM 4]

At RAEMAR IR ERINR, FUWIEMERIATTRAN, BHAAKT 1, HBMRB A
4, BIO<Vp, <1,(i,j=123-,n),
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CWTBORA, FUATRER n FRRASHOI R, TSR 1, 1Y p, =1(i=12.3,n)
j=1

BATVHE P (X, =S |X, =S, ) FRAMIRES S, AL S, 10— IREHRMA . JA T AT HE,
P(Xpm =S [Xp =S, )(n> 1) BOMIRES S, BALI S, 1 n REFRME, BUREHBIFE—S 5
A R FREERAS, B2 A EAST, ASCE 28650 10 77 A 5 n BIREH BRI E A K

w1 R, F A BPIREZERN ={S,S,,S,}» —BHEBMERMRE P CAl. n(n>1) 2%y A &
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NEKBEMR 2, BT5 02 AL, BABAEME NS SRR, [

P( Xz =S5|X, =S, ) = Puy X Pyg+ Pip X Pog + Pis X Pag = 0, Py X Pig (2)

¥R 2 ) )5, BRI Chapman-Kolmogorov J5F2[5] (BA T fiifk “C-K HFE” ):
py" = > py' py " 3)
p" = pp(" )
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BERMRE P, AR C-K 7R, AEE M AUTHEH n DA AR I P

DOI: 10.12677/pm.2023.131011 98 IS H 2


https://doi.org/10.12677/pm.2023.131011

%

/\\

P23

Pl

Figure 1. Two-step state transfer path dia-
gram of thing A
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Figure 2. Empirical analysis process
B 2. LR hiEE

B FIFE 2222 5 &, A SCEEATREHE 7 46 AR 1T(600015)7F 2022 £ 8 H 1 H = 2022 4 12 H
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3.1. MERENRT

MELFH) G RILHKIERRARN—2.39%, N 2.95%, Z%CHR[71F1[8], a5 G AR5 %
FAHOL, FATHE 94 ML LB 73 RVUASIRES : BKIE N (=10%, —1%]5E SN FRE (—1%, 0%] & X NBE T
T (0%, 1%]5E SURBSTICETE (1%, 10%]@ SR BT, IF40 0 S, S,, S, S, Fam A EPUMUIRES,  BIR
BEEAS ={S,,S,,5;.8,} » FHIEIRERM L 1. MGIHEIRE, TERIRE(S)IE 8 Ik, BEHT
PRARAS(S) 4L 44 k. G ETRIRAS(So) 4L 32 Ik ETRIRAS(Sa) 2L 10 K.

3.2. BIARTSHBIREER

B AW FEE R MRE s, 21— PR BIRE s, MHE(i, j=12,3,4), ATLAALEH 4 x 4 IREH
BB £, 2R NS S SR DRSS P" (n=1,2,3,-) LUK 351 T RS 56 Al v 4%«

SRR, A LU BORAS (S He M MR T R (S) B, W WIAERE | iHSd e, FAlh ElT
BOIRZAS(S) R HOL 8 Ik, Hrh MR BRIRZES (S)FeR% BT BR(S) A 3 Uk, Bl £, =3, DASESHE. FHFE f
ATHR SR ITT

kit (r ) x100% (6)

1 3 2
3 18 17

319 9
2 3 4

BATROARESHARL IEIERE | PP A CRR TiZAT e 2, R

pij = -1 (7)

P P OO N

#2307 WG R RS H AR P
1/8 38 1/4 14\ (01250 0.3750 0.2500 0.2500
| 3/44 9/22 17/44 3/22| |0.0682 0.4090 0.3864 0.1364

3/32 19/32 9/32 1/32 0.0938 0.5937 0.2812 0.0313
/5 310 2/5 1/10 0.2000 0.3000 0.4000 0.1000

3MIREHBE, ZENRIEHBMARK 5 — T

R C-Kife, =B, REHBMARME P P AT
0.1147 0.4237 0.3465 0.1152
0.0999 0.4632 0.3383 0.0986
0.0849 0.4543 0.3444 0.1164
0.1030 0.4652 0.3184 0.1134

0.0988 0.4566 0.3359 0.1088
0.0955 0.4573 0.3385 0.1086
0.0972 0.4570 0.3402 0.1056
0.0971 0.4519 0.3404 0.1105

P* =

P =
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Figure 3. State transition diagram
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—MBORE R 54 RPIRESE R, MSZ e BRI R 1ZAT 32 5 2240 AT AT A R 3 5 JE At .
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MEERSEMEAKR. SHBXNFH[OERIFEFRAT KRN 41 5k 7 .
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i=1 j=1

Iog
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Table 1. Calculation process and presentation of Markov property

# 1 BREREHEIERGEREN

R f, log P f,|log Pz f,|log p‘ f,,[logPee Fat 7GR
1 2 3 4
S1 0.5906 1.9520 1.4437 0.6323 4.6186
S, 2.5612 11.0338 9.0567 3.4756 26.1273
109.0399
S3 2.1460 8.5718 6.0369 1.2185 17.9732
S, 0.7730 2.2428 2.0709 0.7141 5.8007

3.4. BETFRESE BB RIBFERNTM

M 2022 4 12 J 19 HUEAN AL T R ERIRES(Sy), AT DA SRR IRES M & a, = (1,0,0,0) » A%
) 5 A DR A MR A R, AT T3 2022 41 12 H 20 H % 2022 4F 12 H 27 HIREHME M =G S

DOI: 10.12677/pm.2023.131011 101 P2k


https://doi.org/10.12677/pm.2023.131011

%

HERIM) .

2022 4E 12 A 20 FARZSHEZR ) &
0.1250 0.3750 0.2500 0.2500
0.0682 0.4090 0.3864 0.1364
0.0938 0.5937 0.2812 0.0313
0.2000 0.3000 0.4000 0.1000
2022 4 12 A 21 HARESHE R A &
0.1147 0.4237 0.3465 0.1152
0.0999 0.4632 0.3383 0.0986 |
0.0849 0.4543 0.3444 0.1164 =
0.1030 0.4652 0.3184 0.1134

THE T RE DL HE, TSRS WK 2.

a, =a,xP =(10,0,0) = (0.1250,0.3750,0.2500,0.2500)

a, =a,xP?=(1,0,0,0) 0.1147,0.4237,0.3465,0.1152) [ & a, . a, [

Table 2. Daily state probability vector for 20 December 2022 to 27 Dec. 2022
F+2.2022 %12 5 20 HE 2022 £ 12 A 27 HEARSHEEE

Rl S, M= S, W% S Sy WEZE
2022412 H20 H  0.1250 0.3750 0.2500 0.2500
20224E 12 H21 H  0.1147 0.4237 0.3465 0.1152
2022412 H22 H  0.0988 0.4565 0.3359 0.1088
2022412 H 23 H  0.0968 0.4558 0.3391 0.1084
2022412 H26 H  0.0967 0.4565 0.3390 0.1078
2022412 H27H  0.0966 0.4566 0.3390 0.1078

MM S5 SRR, 2022 4F 12 H 20 HEEEE S, IRAS FIBESR 5 KN 37.5%, X 3 Tl ik i X (8] A (—1%,
0%)]. SEFRikiIEA—-0.96%, E T X 8] 5 Bl s J5 2 PUANAE 2 H RS2 Bk i 5 7 16 TR0k e [ 18] Y 6l Y
2022 4F 12 H 27 HEZBREKIEA 1L17%RIEATMIX BN, FEAERILE 3. 86 KE, TSGR BLT .

Table 3. Contrast situation of forecast range and the actual increase
= 3. FUNIX 8] 5 SEhRkiERT EL 1B 5L

B Wkt SRR TR
2022 412 H 20 H 5.17 -0.96% (1%, 0%)] =
2022 412 421 H 5.17 0.00% (1%, 0%] =
20224E12 H 22 [ 517 0.00% (~1%, 0%)] R
2022412 23 512  —0.97% (~1%, 0%)] R
2022 4E 12 A 26 H  5.12 0.00% (~1%, 0%] 2
2022 12 H 27 H 5.18 1.17% (1%, 0%] 5

4. G SRR

MEERKAE, ERUT G T 5 A NREE N E ST BT RS, ARSI T Z AW
JiHl: —J7 S I T IRIE A S AR D20 AR, 2022 4F 12 7 19 H _EiEfa 8ot ki
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Table Al. The daily increase status for the period of 95 trading days from August 1, 2022 to December 19, 2022
Mizz 1. 2022 £ 8 B 1 HZE 2022 4 12 A 19 B#AE 95 M3 5 B E AkiBRS

H 3 Tk RE H 4 TR r RE H 3 kg r RES
2022-08-01 —0.39% S, 2022-09-15 0.96% S3 2022-11-07 0.20% S
2022-08-02 —0.98% S, 2022-09-16 —2.10% S; 2022-11-08 —0.20% S
2022-08-03 -0.79% S, 2022-09-19 0.19% S3 2022-11-09 —0.20% Sy
2022-08-04 0.40% Ss 2022-09-20 —0.58% S, 2022-11-10 0.20% Ss
2022-08-05 0.99% Ss 2022-09-21 0.39% S, 2022-11-11 1.63% S,
2022-08-08 -0.39% S, 2022-09-22 -0.39% S, 2022-11-14 0.40% Ss
2022-08-09 0.99% S3 2022-09-23 0.59% S3 2022-11-15 0.40% S
2022-08-10 0.59% S3 2022-09-26 —1.36% S; 2022-11-16 —0.40% S
2022-08-11 0.39% S; 2022-09-27 0.39% S; 2022-11-17 —0.40% S,
2022-08-12 0.00% S, 2022-09-28 -0.20% S, 2022-11-18 —0.60% S,
2022-08-15 —0.97% S, 2022-09-29 —0.98% S, 2022-11-21 —0.40% S,
2022-08-16 —0.20% S, 2022-09-30 0.00% S, 2022-11-22 2.03% S,
2022-08-17 0.98% S3 2022-10-10 0.20% S3 2022-11-23 1.19% S4
2022-08-18 -0.97% S, 2022-10-11 —0.20% S 2022-11-24 —0.59% S
2022-08-19 0.00% S, 2022-10-12 0.80% S; 2022-11-25 1.78% S,
2022-08-22 0.20% Ss 2022-10-13 —0.79% S, 2022-11-28 -1.17% S,
2022-08-23 -0.39% S, 2022-10-14 0.99% S, 2022-11-29 2.95% S,
2022-08-24 0.20% Ss 2022-10-17 0.00% S, 2022-11-30 0.00% S,
2022-08-25 0.39% S3 2022-10-18 —0.20% S, 2022-12-01 —0.95% S
2022-08-26 —0.20% S 2022-10-19 —0.59% S, 2022-12-02 0.00% S
2022-08-29 0.20% S3 2022-10-20 0.40% S3 2022-12-05 2.50% S4
2022-08-30 0.20% Ss 2022-10-21 —0.59% S, 2022-12-06 0.56% Ss
2022-08-31 0.19% Ss 2022-10-24 —2.39% S, 2022-12-07 -0.19% S,
2022-09-01 0.39% Ss 2022-10-25 -1.02% S, 2022-12-08 0.75% Ss
2022-09-02 -0.19% S, 2022-10-26 -0.21% S, 2022-12-09 -1.49% S;
2022-09-05 1.36% S4 2022-10-27 0.00% S, 2022-12-12 -0.57% S
2022-09-06 —0.38% S, 2022-10-28 —1.03% S; 2022-12-13 0.76% S
2022-09-07 -0.38% S, 2022-10-31 -0.21% S, 2022-12-14 0.00% S,
2022-09-08 0.19% Ss 2022-11-01 1.04% S, 2022-12-15 -1.32% S,
2022-09-09 0.96% Ss 2022-11-02 0.21% Ss 2022-12-16 1.15% S,
2022-09-13 -0.19% S, 2022-11-03 -0.41% S, 2022-12-19 -1.51% S;
2022-09-14 -0.76% S 2022-11-04 1.45% Sy 2022-12-20 AT FETR
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