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An artificial bee colony algorithm with the feasibility rule
for portfolio investment optimizations

LIU Yongbo

( Department of Information Engineering, Luzhou Vocational and Technical College, Luzhou 646005, China)

Abstract; This current work was carried out to approach the portfolio investment optimization problem by using an
artificial bee colony (ABC) algorithm, in order to provide references for related researches. A constrained optimiza-
tion model was constructed to formulate the portfolio investment optimization problem concerning securities subject
to transaction fees and risk preferences of investors. This study employs feasibility rules to handle the constrained
conditions of the optimization problem and forms an ABC algorithm with the feasibility rule (FRABC). It has been
concluded by means of the Markov chain theory that the developed FRABC algorithm is globally convergent. A real-
istic case of the portfolio investment optimization is given to show that this method is valid and feasible, and the re-
sults are better than the ones obtained by the adaptive genetic algorithm (AGA). The proposed FRABC algorithm
performs better, in terms of the final results, than the compared algorithms such as the genetic algorithm, particle
swarm optimization algorithm and the basic ABC algorithm with the feasibility rule, under the assumed condition
that the computational costs for the two algorithms are the same.
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Table 1 The stock inevestment strategy in the case
WRtE IR bt o/ F- BV BAGEE KRR ke
A+ w %, %, %, %, x5 EHIC /T I/ % g/ % F/ %
AGA 119 81 2 67 25 99 912 2.260 8 0.609 1 -0.609 1
0.0 FRABC 36 162 0 92 0 99 816 1.766 1 0.254 6 -0.254 6
AGA 22 114 63 51 68 99 987 3.441 6 1.068 7 -0.617 6
01 FRABC 30 162 0 100 0 99 804 1.822 9 0.259 1 -0.050 9
AGA 16 99 100 35 69 99 936 3.807 5 1.307 6 -0.284 6
02 FRABC 0 162 39 95 0 99 807 2.2358 0.341 5 0.174 0
AGA 17 76 125 32 73 99 927 4.205 2 1.671 8 0.091 3
03 FRABC 0 136 82 80 0 99 966 2.694 0 0.506 4 0.453 7
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AT w %, %, %, %, x5 EHIC /T I/ % g/ % F/ %
AGA 4 81 131 30 81 99 951 4.371 8 1.791 7 0.673 7
04 FRABC 0 91 153 57 0 99 957 3.471 4 0.9330 0.828 7
AGA 15 70 131 28 83 99 873 4.427 2 1.904 2 1.261 5
0> FRABC 0 67 184 21 42 99 834 4.323 4 1.628 6 1.347 4
0.6 AGA 14 39 194 15 59 99 858 4.745 3 2.160 5 1.983 0
FRABC 0 46 184 0 108 99 960 5.3132 2.843 4 2.050 6
07 AGA 9 42 185 8 86 99 837 5.025 3 2.508 7 2.765 1
FRABC 0 0 184 0 189 99 858 6.786 5 5.630 7 3.061 3
AGA 4 33 117 9 216 99 945 6.408 9 5.308 3 4.065 5
08 FRABC 0 0 122 0 286 99 954 7.664 4 8.388 6 4.453 8
0.9 AGA 5 10 109 35 232 99 843 6.841 9 6.583 9 5.499 4
FRABC 0 0 122 0 286 99 954 7.664 4 8.388 6 6.059 1
L0 AGA 2 20 70 33 283 99 822 7.191 1 7.831 1 7.191 1
FRABC 0 0 122 0 286 99 954 7.664 4 8.388 6 7.664 4
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GA1) 3% 2 JTCHRPRFEEHE (10 FRGA2) BEALE A ZE
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L.2~0.2, I ERECH ¢, =c, =2, RHER v, ;=
0.3%, J(i=1,2,---,5), FRBABC BT p..,
AN, HAPH B H0S FRABC Bk —3,

2w A 0.4,0.5,0.6 B, 5 B4 5 ST i
1150 ¥, XA B b ok B0 2F b il 28 an a1~
3 Atk RETR AR LR 2, Hop R, F R,
O3 B e b | B 25 A B A H AR R AUE, o
Fon it B bR R B AR 25, ik 2 v,
X T EAS w, FRABC 5Lk BR 845 F, 5 FRPSO 5
B, AL AR AR 4 F 4 MY AL, 5
FRPSO %540 [, FRBABC %5 15 1 Rij 39 e 812K Ji
AP H RS 0T R ORS A4 & e ) B 25 1 FRABC
SRR WL e P SR B | N EL A R Al R
A 7, 2% B HL e e S BT R ) e i AR
U5 1 22 4 4yt LAY A8 & B, mT B 4 s Ak

PERE, RIS, FRABC BLM) F, F, f F, B #23T,
oy RN, R EEBA R R,

B
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Fig.1 The average evolution curve of five algorithms( w =0.4)
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Fig.2 The average evolution curve of five algorithms( w =0.5)

- s 4
P )
3 5STEZRNFEHRMLELE(w=0.6)

Fig.3 The average evolution curve of five algorithms( w =0.6)
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Table 2 Optimal performance comparison
PISBI e Rple,  RSEE, PHEE, %o
HF w

FRGA1 7.939x107°  6.147x107°  7.098x107°  3.427x10°*

FRGA2 8.009x107°  6.699x10°  7.176x107°  2.672x107*

0.4 FRPSO 8.287x107°  6.962x107°  8.096x107°  2.715x107*

FRBABC 8.087x107°  7.263x107°  7.761x107°  2.178x107*

FRABC 8.287x107°  8.270x107°  8.283x107°  6.931x10°°

FRGAI 1.304x107%  1.131x107%  1.208x107*  3.995x107*

FRGA2 1.271x107%  1.153x107%  1.209x107>  2.849x107*

0.5 FRPSO 1.347x107  1.192x107*  1.325x107>  2.776x10™*

FRBABC 1.324x107%  1.219x107*  1.271x107>  2.623x10™*

FRABC 1.347x107  1.345x107*  1.347x107>  4.575x10°°

FRGALI 1.923x10  1.718x107*  1.820x107>  4.555x10™*

FRGA2 2.011x107%  1.785x107%  1.851x107%  4.195x107*

0.6 FRPSO 2.050x107%  1.833x107  2.012x107>  4.318x10™*

FRBABC 2.013x107%  1.841x107  1.932x107  3.605x10™*

FRABC 2.051x107%  2.031x107>  2.049x107  3.462x107°

(21T EEAk, BB, IRUFAR. LT it AGA BVE RIS A8
. Oy GBI )], RPN, 2007, 43
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