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Table 1  The triangular fuzzy returns and gradient fuzzy liquidity

JesE BV L EnE S B B B

S, ( =0.0303,0. 0033 ,0. 03860) (4.5193 ,8. 5024 ,15. 1802,23. 4107)
S, (-0.0223,0.0031,0.0295) (3.7529,7.6174,13. 5409 ,21. 7062 )
S3 ( -0.0201,0.0043,0.0293) (2.8425,6.0128,11. 1459 ,24.9816)
S, ( =0.0292,0. 0024 ,0. 0342) (1.8919,6.0619,13. 3108 ,23. 1746)
Ss (-0.0293,0.0001,0. 0284 ) (2.1919,5.0151,8. 4136,15. 4084)
S ( -0.0127,0.0027,0.0310) (1.2501,4. 6808 ,7. 4564 ,11. 5046 )
s, ( =0.0166,0. 0034 0. 0225) (1.1640,5. 3920 ,8. 3502, 16. 1046)
Sg ( =0.0134,0.0021,0.0190) (1.8901,3.5702,7. 4186,13.5172)
Sy ( -0.0140,0.0014,0. 0349) (3.3926,9. 1724 ,19. 7042 ,28. 2451 )
S ( =0.0352, —0.0009,0.0311) (1.2614,5. 0489 ,9. 1747 ,16. 2549 )
S, ( =0.0140,0. 0026 ,0. 0352) (4.1409,9. 0278 ,14. 0325 ,26. 1806)
Si ( -0.0248,0.0014,0. 0250) (1.2134,4.0278,8.2701,16. 1248)
Si3 ( -0.0140,0. 0024 ,0. 0405 ) (1.9340,5. 3868 ,9. 1769 ,17. 0452)
S ( =0.0227,0.0023,0. 0273) (2.9890,6. 4281 ,13. 5119,22. 7501)
Sis (-0.0230,0.0019,0. 0276) (1.8078,6.7016,13. 9603 ,23. 0218)
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Table 2 The mean, variance, skewness, and sine entropy of the triangular fuzzy returns
e E 14 S S L
S, 0. 003758 0. 00000025 0. 000000252 0. 043877 8. 9426
S, 0. 003351 0. 00000008 0. 000000099 0. 032993 11. 5596
S3 0. 004426 0. 00000006 0. 000000053 0. 031481 10. 4489
S, 0. 002429 0. 00000017 0. 000000037 0. 040341 10. 0578
Ss -0.000183 0. 00000012 -0.000000118 0. 036712 7.5738
Se 0. 005913 0. 00000008 0. 000000771 0. 027864 6. 1256
S, 0. 003208 0. 00000003 —0. 000000045 0. 024888 7.3538
Sg 0. 002471 0. 00000001 0. 000000044 0. 020615 6.2194
Sy 0. 005943 0. 00000015 0. 000001342 0.031121 14.2740
Sio -0.001454 0. 00000022 —-0. 000000324 0. 042224 7.3934
Si 0. 006610 0. 00000014 0. 000001198 0. 031325 13.2865
Si, 0. 000774 0. 00000007 -0. 000000202 0. 031698 6. 6864
Si3 0. 007827 0. 00000024 0. 000002021 0. 03499 8. 0307
Sia 0. 002295 0. 00000007 0. 000000004 0.031842 10. 7522
Sis 0. 002092 0. 00000007 0. 000000065 0. 032171 11.4183
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A mean-variance-skewness-sine entropy model with fuzzy

liquidity constraints for portfolio selection

SONG YanLing' ZHOU RongXi’

CAI XiaoLong'

ZHAO QingLiang' "

(1. School of Economics and Management, Beijing University of Chemical Technology, Beijing 100029 ;

2. School of Finance and Banking, University of International Business and Economics, Beijing 100029, China)

Abstract; By introducing the credibility theory and skewness,

a mean-variance-skewness-sine entropy ( M-V-S-

SE ) portfolio selection model considering random uncertainty and fuzzy uncertainty, and a mean-variance-skewness-

liquidity-sine entropy ( M-V-S-L-SE) portfolio selection model with fuzzy liquidity constraints have been estab-

lished. We forecasted the fuzzy yields using the Markov method. Empirical research was conducted by employing
the 2015 stock price data from the Shanghai stock exchange. The results reveal that the M-V-S-L-SE model which

includes fuzzy liquidity constraints is more stable and advantageous in terms of improving the income and controlling

the risk.

Key words: credibility theory; fuzzy liquidity; sine entropy; portfolio model
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