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Abstract

Abstract: Aiming at the disadvantages of artificial fish swarm algorithm, such as low precision and easily
falling into local optimum, combining the idea of gravity algorithm and teaching optimization, a two-
population fish swarm search algorithm is proposed. Cross-thinking is adopted to optimize the results
obtained by the two populations and avoid the local optimization. Metropoils criterion of simulated
annealing is added to the standard function verifies the algorithm, and the results show that the two-
population fish swarm algorithm is better than the traditional artificial fish swarm algorithm and the
known literature algorithm. Based on the known literature, a distributed portfolio model is proposed, in
which the design algorithm is applied to solve the distributed portfolio model, and verifies the
effectiveness of the algorithm in solving the discrete portfolio optimization problem.
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Abstract: Aiming at the disadvantages of artificial fish swarm algorithm, such as low precision and easily
falling into local optimum, combining the idea of gravity algorithm and teaching optimization, a
two-population fish swarm search algorithm is proposed. Cross-thinking is adopted to optimize the results
obtained by the two populations and avoid the local optimization. Metropoils criterion of simulated
annealing is added to the standard function verifies the algorithm, and the results show that the
two-population fish swarm algorithm is better than the traditional artificial fish swarm algorithm and the
known literature algorithm. Based on the known literature, a distributed portfolio model is proposed, in
which the design algorithm is applied to solve the distributed portfolio model, and verifies the
effectiveness of the algorithm in solving the discrete portfolio optimization problem.
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Tab. 2 Return rate

e Wk A JB FUE A B

g4 ks On) W a8 /% 2 Fx ks On) W28 /%
1 SRR R 2.78 0.144 3 iAW) 3.47 0.2573
2 AN B 5.54 0.054 5 H A 6.34 0.148 5
3 Wikzhh 11.33 0.063 8 el R 15.54 0.048 8
4 el £ A 4.39 0.1873 ST Effi 2.59 0.347 8
5 eV 12.11 0.046 6 73204 10.47 0.0712
6 HROCAE R 6.15 0.051 4 [ RENS 5.65 0.024 4
7 SAL/IN N 14.21 0.1322 Al 13.29 0.092 2
8 PE Al 18.49 0.1216 o R 17.51 0.541 3
9 [CEEn 6.45 0.134 4 eERY 8.35 02127
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Tab. 3 Shenzhen A share covariance
%5 1 2 3 4 5 6 7 8 9
1 1.71 1.42 1.53 4.14 4.66 3.76 3.39 -1.43 2.14
2 1.42 3.78 1.84 4.55 3.30 4.55 4.59 -5.37 3.25
3 1.53 1.84 7.54 2.88 5.46 4.53 —0.77 0.79 4.21
4 4.14 4.55 2.88 10.31 8.76 9.46 9.33 -2.37 6.32
5 4.66 3.30 5.46 8.76 10.2 9.23 7.49 0.42 0.35
6 3.76 4.55 4.53 9.46 9.23 13.51 9.92 5.28 7.21
7 3.39 4.59 -0.77 9.33 7.49 9.92 17.71 6.64 4.44
8 -1.43 -5.37 0.79 -2.37 0.42 5.28 6.64 40.7 6.12
9 2.14 3.25 4.21 6.32 0.35 7.21 4.44 6.12 9.64
#4 LUEA R
Tab. 4 Shanghai A shares covariance
i 1 2 3 4 5 6 7 8 9
1 1.98 232 1.33 5.24 6.16 4.46 3.59 -2.48 3.17
2 2.32 4.68 2.83 4.66 2.81 4.65 3.69 —4.87 2.75
3 1.33 2.83 8.54 3.81 4.36 5.73 -0.87 0.94 491
4 5.24 4.66 3.81 8.68 7.98 10.56 7.33 —3.87 5.13
5 6.16 2.81 4.36 7.98 13.14 7.65 7.49 0.42 0.35
6 4.46 4.65 5.73 10.56 7.65 12.62 8.41 6.58 8.23
7 3.59 3.69 -0.87 7.33 7.49 8.41 17.71 6.64 4.44
8 —2.48 —4.87 0.94 —3.87 0.42 6.58 6.64 40.7 6.12
9 3.17 2.75 491 5.13 0.35 8.23 4.44 6.12 9.64
RS OHRXH
Tab. 5 Comparison of results
o AFSA SCHk[16] GSTAFSA
AT A : \ : : ; ‘

BAE  CFSE i % wAE P J7 % AE ARCKED Uk

1 1.025 3 1.193 8 0.0113 0.573 2 0.631 0.002 4 0.4170 0.466 0.001 7

2 1.0596 1.1135 0.0105 0.5244 0.5857 0.002 5 0.401 2 0.474 0.002 0

3 0.989 8 1.036 9 0.0107 0.589 7 0.695 6 0.002 8 0.378 7 0.518 1 0.001 4

4 1.0452 13443 0.0102 0.602 6 0.767 2 0.002 7 04747 0.573 2 0.001 8

5 1.036 4 1.178 3 0.0103 0.618 1 0.723 3 0.002 4 0.436 1 0.541 0 0.002 1

6 0.8425 1.0236 0.0112  0.5980 0.647 2 0.002 1 04356 0.6172 0.001 4

7 0.996 2 1.112 4 0.010 8 0.6510 0.724 7 0.001 7 0.380 8 0.494 6 0.001 3

8 0.7289 09811 0.0104 0.6883 0.748 9 0.001 5 0.382 8 0.487 8 0.001 5

9 1.0375 1.384 5 0.0102 0.724 5 0.873 2 0.002 6 0.428 4 0.5126 0.001 4

10 09954 1.0842 0.0106 0.6482 0.7352 0.002 5 0.401 2 0.4829 0.001 6

11 0.984 6 1.002 1 0.010 5 0.618 1 0.724 1 0.001 8 0.394 6 0.457 1 0.001 2

12 1.0435 1.1914 0.0109 0.602 6 0.745 2 0.0019 0.382 8 0.476 4 0.002 0

13 1.009 5 1.156 2 0.011 4 0.586 1 0.657 4 0.002 1 0.436 1 0.4933 0.002 1

14 0.8462 09913 0.0115 0.5866 0.642 5 0.002 3 03752 0.4573 0.002 4

15 0.794 6 0.948 2 0.010 6 0.683 4 0.749 1 0.002 4 0.326 7 0.468 3 0.0019
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Tab. 6 t-test analysis

S B GSTAFSA CHRk[16]  GSTAFSA  AFSA |41l #{i GSTAFSA ICi#k[16] GSTAFSA AFSA

P 0.403 5 0.6197 04035 09623 Il 6.886 8 35695
Ji 7 0.001 2 0.002 5 00012 00103 | 1, 2.004 2.004

®T RS IKBATES
Tab. 7 Results of five runs of the algorithm

e IBATIRHL
1 2 3 4 5
1 (1)0.192 44 (1)0.2122 (1)0.184 5 (1)0.129 9 (1)0.232
2 (1)0.048 3 (1)0.040 7 (1)0.032 5 (2)0.084 1 (1)0.030 7
3 (1)0.018 8 (2)0.011 6 (1)0.036 4 (2)0.017 3 (1)0.062 2
4 (2)0.062 7 (2)0.063 9 (2)0.022 7 (2)0.080 08 (2)0.051 7
5 (2)0.012 4 (2)0.005 77 (2)0.015 4 (2)0.032 9 (2)0.027 9
6 (2)0.003 98 (2)0.021 (2)0.022 2 (2)0.016 45 (2)0.017 2
7 (2)0.003 65 (2)0.027 4 (2)0.008 28 (2)0.025 9 (2)0.002 55
8 (2)0.041 9 (2)0.026 1 (2)0.048 3 (2)0.026 8 (2)0.030 3
9 (2)0.053 8 (2)0.041 2 (2)0.058 6 (2)0.015 4 (2)0.038 7
To A $ % 0.562 0.549 96 0.571 0.571 15 0.506 74
1A 0.326 7 0.364 3 0.3730 0.457 0 0.382 1

e T 19 10K 2 ANHEX 9 SRS FRS BRI AKX, ARG, 2% L, plin, RBPEATE—51(1)0.192 44 I RY IR
T 1 IR R R T L 0.192 44

24

o e | RIS, BRI R TR, 5
2o ll Soo kel | BH R EET T L, A8 R WRSE T
adl S BEENF R R E . N R . .
1.8 fl ] AT o B BT A v IR SR AR, 45 SRR,
o 1.6 ‘ 1 ARAE R AR A A ) RIS, AR AT W] 2 1 5
%ﬂ L4 i 1 PR <
7 1.2 F ) 1
I S T— . SRR
08 | 1 [0 U, W2, R R TE R kT
0.6 1 Pb s mBEEIL]. R TR 590k, 2002,
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Fig.3 Algorithm iteratioanrjcess diagram Swarm Algorithm [J]. Systems Engineering Theory and
' Practice, 2002, 22(11): 32-38.
4 éd:i«/t\; [2] XUZRBR, ZEARSR. —FOg s oot N L ).
- TFSTHURRY, 2017, 44(4): 281-287.
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