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Abstract

In the stock market, the stock price is a random variable which changes with time, and its chang-
ing process is a random process. In this paper, the data of 104 trading days of A-share “Shanghai
Pudong Development Bank (SH600,000)” from Shanghai Stock Exchange is selected. After check-
ing that this process has Markov property, the corresponding Markov model is established to ana-
lyze and predict the stock price, and a relatively reasonable result is obtained. The establishment
and application of the model can help us to understand the running cycle of stock price, and pre-
dict the trend of stock price.
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AW EAIE A B I R AR AT (SHE00000) ” M 2019 4 4 H 1 H ) 2019 4£ 8 H 30 H3L 105 M2 5 H
PIUSCEEAY, KRR 5 ANRAS X R, B

R 1: (11.00,11.24]; 2: (11.24,11.48]; 3: (11.48,11.72]; 4: (11.72,11.96]; 5: (11.96, 12.20].

IR DRI (R 1).

Table 1. One-step transfer frequency table

=1 —PRBIER

RE 1 2 3 4 5
1 7 8 0 0 0
2 7 22 8 1 1
3 1 9 19 2 0
4 0 0 2 10 2
5 0 0 2 1 2
|
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7 8 0 0 O
7 22 8 1
F={1 9 19 0
0 0 2 10 2
0 0 2 1 2
B SR — PR B -
l 0 0 O
15 15
7208 11
39 39 39 39 39
p_| 1 9 19 2 4
31 31 31 31
o o 2102
14 14 14
o o 2 L 2
L 5 5 5]
m m m NP - X
fp, =20 /036, AR BRER L% 2,
i=1 i=1 j=1
Table 2. Marginal probability table
= 2. LM ERR
RE 1 2 3 4 5
P, 15/104 39/104 31/104 14/104 5/104
R 5 m m pij X
THRRIRIAG 47 =23 f log—-| L3 3.
i1 j-1 P, ;
Table 3. Calculation table of limit distribution
=3 MRS HITESR
s f,[log P f,log P2 f,|log p—‘ f,,log &‘ f, log P frit
1 8.2194 2.8178 0 0 0 11.0372
2 1.5308 8.9828 2.9897 1.6582 0.6286 15.7901
3 1.4976 2.3034 13.6963 1.4710 0 18.9683
4 0 0 1.4710 16.6886 2.1781 20.3377
5 0 0 0.5882 0.3959 4.2373 5.2214
it 11.2478 14.104 18.7452 20.2137 7.044 142.7094

Ui REKT 0 =005, B 2 MGG, 12 (M=1) = 120 (16)=26.296 , T
27 =142.7094 > y2(m—1)°, HHa & H AT R LA 5 51 2 1 I
WAE AR 2P = 7 AT DLTHE H B ES A2 A
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= =[15/104,3/8,31/104,7/52,5/104]

EAR TR . AR — D MR B AT C-K T REAEIRATT AT AR ER 9 H Ha— K A AN T J 1o 14 e A7y
fi4n, %EC9 H 16 HE BN 11.93 TS 1 5 KRN (52 4).

Table 4. Stock price forecast
=4 RN

H 3 SKBRBET TR
2019/9/17 11.81 (11.72,11.96]
2019/9/18 11.93 (11.72,11.96]
2019/9/19 11.94 (11.72,11.96]
2019/9/20 11.95 (11.72,11.96]
2019/9/23 11.75 (11.48,11.72]
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7 22 8 1
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Tos = 1+ﬁT15 +ﬁ 25 +ET35 +ET45

2 10
Tus :1+ET35 +ET45
2 1
T55 =1+ ET35 +ET45
R
Ts=399, T,=380, T,=382, T,,=226, T,=208
[EEZEI RS

T,=69, T,=111, T,=142, T,=194, T, =176

 ERE R, ATHEWR A AT AEIX 104 225 FIRTILA, o0RAS 1 S0 5 %% 30.9 M5 H, ks
5 IR 1 % 17.6 %55 H, EIABBIAIR A 2 30.9 M2 5 H, AikBI KBk 17.6 M2 H, Befise
R AT BT, +T, =575 THEH .

5. &

WE RN EHBRITTEA RS, TR ik WIRIFSE BB BTk 24755545
ARSI SR B R, AEXS ISR M VR SRR Rtk b, 07 7 3 SRR, e 2l fE A
A Markov PERGFERR b, 0F B SEAN M TE 5 S AN ISAT FUIEEAT 1 20 A R FG , SE 52 FT 45 SR AN S BRuse
P ASHEAT TXSLE,  SPRas RV & R, BB E P IR S Rt TR . BRI
AR TR BRI BN RIS LT, SRR S A G R . AR TN 7 e 7 (K — s i TR RS
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Fffs 1
R EE A e

I [f]
2019/4/01
2019/4/02
2019/4/03
2019/4/04
2019/4/08
2019/4/09
2019/4/10
2019/4/11
2019/4/12
2019/4/15
2019/4/16
2019/4/17
2019/4/18
2019/4/19
2019/4/22
2019/4/23
2019/4/24
2019/4/25
2019/4/26
2019/4/29
2019/4/30

2019/5/6

2019/5/7

2019/5/8

2019/5/9

2019/5/10
2019/5/13
2019/5/14
2019/5/15
2019/5/16
2019/5/17
2019/5/20
2019/5/21
2019/5/22
2019/5/23
2019/5/24
2019/5/27
2019/5/28

11.36
11.50
11.37
11.55
11.79
11.72
11.50
11.47
11.47
11.67
11.46
11.96
1191
12.01
12.02
11.68
11.76
11.56
11.43
11.35
11.7
11.75
11.82
11.64
11.48
11.23
11.2
11.18
11.28
11.28
11.32
11.28
11.33
11.32
11.12
11.17
11.09
11.19

e

11.44
11.44
115
11.71
11.72
11.54
11.48
11.47
11.49
11.47
11.95
1191
1191
12.01
11.71
11.7
11.62
11.54
11.32
11.48
11.97
118
118
1151
11.12
11.32
11.31
11.21
11.32
113
11.24
11.34
11.32
11.16
111
11.11
11.22
11.29

ki
0.704%
—0.522%
1.143%
1.385%
—0.594%
—1.536%
—0.174%
0.000%
0.174%
-1.714%
4.276%
—0.418%
0.000%
0.000%
—2.579%
0.171%
—-1.190%
—0.173%
—0.962%
1.145%
2.308%
0.426%
—0.169%
-1.117%
—3.136%
0.801%
0.982%
0.268%
0.355%
0.177%
—0.707%
0.532%
—0.088%
-1.413%
—0.180%
—0.537%
1.172%
0.894%
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Continued
2019/5/29 11.17 11.12 —0.448%
2019/5/30 11.18 11.11 -0.626%
2019/5/31 11.11 11.13 0.180%
2019/6/3 11.17 11.28 0.985%
2019/6/4 11.29 11.35 0.531%
2019/6/5 11.43 11.41 -0.175%
2019/6/6 11.51 11.47 —0.348%
2019/6/10 11.57 11.61 0.346%
2019/6/11 11.35 11.42 0.617%
2019/6/12 11.42 11.6 1.576%
2019/6/13 11.57 11.7 1.124%
2019/6/14 11.74 11.79 0.426%
2019/6/17 11.78 11.77 —0.085%
2019/6/18 11.82 11.82 0.000%
2019/6/19 12.04 11.88 -1.329%
2019/6/20 11.95 12.2 2.092%
2019/6/21 12.18 12.09 -0.739%
2019/6/24 12.09 12.03 —0.496%
2019/6/25 11.98 11.66 -2.671%
2019/6/26 11.56 11.66 0.865%
2019/6/27 11.68 11.64 -0.342%
2019/6/28 11.67 11.68 0.086%
2019/7/1 11.86 11.71 -1.265%
2019/7/2 11.72 11.61 -0.939%
2019/7/3 11.62 11.56 -0.516%
2019/7/4 11.61 11.62 0.086%
2019/7/5 11.63 1157 -0.516%
2019/7/8 11.56 11.36 -1.730%
2019/7/9 11.4 11.37 -0.263%
2019/7/10 11.43 11.35 -0.700%
2019/7/11 11.43 11.4 -0.262%
2019/7/12 11.39 11.52 1.141%
2019/7/15 11.4 115 0.877%
2019/7/16 115 11.55 0.435%
2019/7/17 11.49 11.48 -0.087%
2019/7/18 11.53 11.49 -0.347%
2019/7/19 11.51 11.58 0.608%
2019/7/22 11.54 11.48 -0.520%
2019/7/23 11.43 11.49 0.525%
2019/7/24 11.54 11.59 0.433%
2019/7/25 11.57 11.88 2.679%
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Continued
2019/7/26 11.83 11.87 0.338%
2019/7/29 11.9 11.86 —0.336%
2019/7/30 11.84 11.86 0.169%
2019/7/31 11.81 11.87 0.508%
2019/8/1 11.76 11.65 —0.935%
2019/8/2 11.48 11.48 0.000%
2019/8/5 11.42 11.24 -1.576%
2019/8/6 11.1 11.09 —0.090%
2019/8/7 11.14 11.07 —0.628%
2019/8/8 11.15 11.26 0.987%
2019/8/9 11.31 11.37 0.531%
2019/8/12 11.33 11.43 0.883%
2019/8/13 11.4 11.33 -0.614%
2019/8/14 11.42 11.28 -1.226%
2019/8/15 11.16 11.29 1.165%
2019/8/16 11.25 11.22 -0.267%
2019/8/19 11.22 11.38 1.426%
2019/8/20 11.3 11.37 0.619%
2019/8/21 11.35 11.41 0.529%
2019/8/22 11.43 11.43 0.000%
2019/8/23 11.39 11.59 1.756%
2019/8/26 11.39 11.3 -0.790%
2019/8/27 11.37 11.3 -0.616%
2019/8/28 11.37 11.32 -0.440%
2019/8/29 11.3 11.23 -0.619%
2019/8/30 11.34 11.28 —0.529%
2019/9/2 11.3 11.34 0.354%
2019/9/3 11.39 11.35 -0.351%
2019/9/4 11.4 11.49 0.789%
2019/9/5 115 11.62 1.043%
2019/9/6 11.68 11.69 0.086%
2019/9/9 11.78 11.75 —0.255%
2019/9/10 11.79 11.85 0.509%
2019/9/11 11.85 11.95 0.844%
2019/9/12 12.08 12.0 -0.662%
2019/9/16 11.99 11.93 —0.500%
2019/9/17 11.96 11.81 -1.254%
2019/9/18 11.94 11.93 —0.084%
2019/9/19 12.00 11.94 —0.500%
2019/9/20 11.99 11.95 -0.334%
2019/9/23 11.9 11.75 -1.261%
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Continued
2019/9/24 11.81 11.75 ~0.508%
2019/9/25 11.75 11.81 0.511%
2019/9/26 11.88 11.97 0.758%
2019/9/27 11.95 11.9 ~0.418%
2019/9/30 11.85 11.84 —0.084%
il S
2R
E m & xlzl 100 x:.oso xlz) 025 x:.om xlz) 005

1 2.70554 3. 84146 5.02389 6. 63490 7.87944

2 4.60517 5.99147 7.37776 9.21034 10. 5966

3 6.25139 7.81473 9. 34840 11. 3449 12. 8381

4 7.77944 9, 48773 11. 1433 13. 2767 14. 8602

5 9, 23635 11.0705 12. 8325 15.0863 16. 7496

6 10. 6446 12. 5916 14. 4494 16. 8119 18, 5476

7 12.0170 14,0671 16.0128 18. 4753 20. 2777

8 13.3616 15.5073 17. 5346 20. 0902 21. 9550

9 14,6837 16.9190 19. 0228 21. 6660 23. 5893

10 15.9871 18. 3070 20. 4831 23. 2093 25. 1882

11 17. 2750 15. 6751 21. 9200 24, 7250 26. 7569

12 18. 5494 21.0261 23. 3367 26. 2170 28. 2995

13 19. 8119 22.3621 24.7356 27. 6883 29. 8194

14 21.0642 23. 6848 26. 1190 29. 1413 31. 3193

15 22,3072 24,9958 27.4884 30. 5779 32, 8013

16 23.5418 26. 2962 28. 8454 31. 9999 34. 2672

17 24,7690 27.5871 30.1910 33. 4087 35. 7185

18 25. 9894 28. 8693 31, 5264 34. 8053 37. 1564

19 27.2036 30.1435 35. 8523 36. 1908 38. 5822

20 28. 4120 31. 4104 34.1696 37.5662 39. 9968

21 29.6151 32.6705 35.4789 38. 9321 41, 4010

22 30. 8133 33.9244 36. 7807 40. 2894 42,7956

23 32. 0069 35.1725 38,0757 41. 6384 44.1813

24 33.1963 36.4151 39. 3641 42,9798 45, 5585

25 34. 3816 37.6525 40. 6465 44. 3141 46. 9278

26 36.5631 38. 8852 41.9232 45. 6417 48. 2899

27 36. 7412 40.1133 43,1944 46. 9630 49. 6449

28 37.9159 41.3372 44, 4607 48,2782 50. 9933

29 39. 0875 42. 5569 45,7222 49, 5879 52. 3356

30 40, 2560 43.7729 46,9792 50. 8922 53. 6720

40 51. 8050 55. 7585 59. 3417 63. 6907 66. 7659

50 63.1671 67.5048 71.4202 76. 1539 79. 4900

60 74.3970 79.0819 83.2976 88. 3794 91.9517

70 85.5271 90. 5312 95. 0231 100, 425 104, 215

80 96. 5782 101. 879 106. 629 112.329 116. 321

90 107, 565 113, 145 118. 136 124,116 128. 299

100 118. 498 124, 342 129. 561 135, 807 140, 169

150 172. 581 179. 581 185. 800 193. 208 198. 360

200 226. 021 233. 994 241. 058 249. 445 255. 264

300 331.789 341. 395 349, 874 359. 906 366. 844

400 436. 649 447,632 457, 306 468.724 479, 606

500 540, 930 553.127 563.852 576.493 585. 207

DOI: 10.12677/5a.2020.92015 138 it 5N


https://doi.org/10.12677/sa.2020.92015

WXz %

Fffs% 2
1) REHH

function [z] = shaixuan(a)
for i=1:105

if a(i)>11&&a(i)<=11.24

x()=1;

elseif a(i)>11.24&&a(i)<=11.48

x()=2;

elseif a(i)>11.48&&a(i)<=11.72

x()=3;

elseif a(i)>11.72&&a(i)<=11.96

x()=4;

elseif (i)>11.96&&a(i)<=12.2

x(i)=5;

end;
end;
for i=2:105

z(i)=x(i-1)*10+x(i);
end;

2) “Fham A
syms X1 X2 X3 x4 x5% € X585, DMEfELLH
p=[7/158/15000;

7/39 22/39 8/39 1/39 1/39;

1/31 9/31 19/31 2/31 0;

002/14 10/14 2/14;

00 2/51/5 2/5];
eql=x1-[x1,x2,x3,x4,x5]*p(:,1);
eq2=x2-[x1,x2,x3,x4,x5]*p(:,2);
eq3=x3-[x1,x2,x3,x4,x5]*p(:,3);
eqd=x4-[x1,x2,x3,x4,x51*p(:,4);
eq5=x5-[x1,x2,x3,x4,x5]*p(:,5);
€06=x1+x2+x3+x4+x5-1;
[x1,x2,x3,x4,x5]=solve(eql,eq2,eq3,eq4,eq5,eq6);
3) RIKPR >
p=[7/158/1500 0;

7/39 22/39 8/39 1/39 1/39;

1/31 9/31 19/31 2/31 0;

002/1410/14 2/14;

00 2/51/5 2/5];
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X% %

f=[78000;

722811,

191920;

002102;

00212];
p2=[15/104 39/104 31/104 14/104 5/104];
for i=1:5

for j=1:5

t(i.))=f(i.j)*1og(p(i.j)/p2());

end
end
4) FEJEER I i
syms x1 X2 x3 x4 x5%;€ X fF5A48 &, M55
p=[7/158/1500 0;

7/39 22/39 8/39 1/39 1/39;

1/31 9/31 19/31 2/31 0;

002/1410/14 2/14;

002/51/5 2/5];
m=5;
for i=1:5

p(i,m)=0;
end;
eql=x1-1-[x1,x2,x3,x4,x5]*p(1,)";
eq2=x2-1-[x1,x2,x3,x4,x5]*p(2,:)";
eq3=x3-1-[x1,x2,x3,x4,X5]*p(3,:)';
eqd=x4-1-[x1,x2,x3,x4,x5]*p(4,:)";
eq5=x5-1-[x1,x2,x3,x4,x5]*p(5,:)';
[x1,x2,x3,x4,x5]=solve(eql,eq2,eq3,eq4,eq95);
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