Finance xR, 2020, 10(6), 560-567 Hans iXJ
Published Online November 2020 in Hans. http://www.hanspub.org/journal/fin
https://doi.org/10.12677/fin.2020.106058

AJEHNETETE - BE - VaR - BE -
IEZER R REE T

T &

BRI R, Gt S5EEER, Ll
Email: yuxuan_18@163.com

Weks HEA: 20204E11 H2H; B 20200E11H17H; & T HEA: 20204E11 4 24H

R

ASCETME VR IEM b, KRR RN, BT HME - 7% - vaR - (WK - IERRK
% BB R HAIRA, PR BSEIERBRNB T R, BFIARY]: BRI VaRE) 5| ZHAR L B
B, A BT S L 0 U R R ARFAE s AT A RSB B B 4 SR

XK ia
FEMEREE, BolivaR, BOBIERASER, BHEEHE

Fuzzy Portfolio Analysis Based on
Mean-Variance-VaR-Skewness-Sine
Entropy under Credibility Measure

Xuan Yu
School of Statistics and Information, Shanghai University of International Business and Economics, Shanghai

Email: yuxuan _18@163.com

Received: Nov. Z”d, 2020; accepted: Nov. 17th, 2020; published: Nov. 24”’, 2020

Abstract

In this paper, a new fuzzy multi-objective mean-variance-VaR-skewness-sine entropy portfolio
model is proposed by assuming the rate of return on the risky asset is a fuzzy variable, based on
the credibility theory. In order to solve the proposed model, we design a genetic algorithm. Then,
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numerical examples show that the extension of the model and the introduction of fuzzy VaR are
helpful to characterize the risk characteristics of asset returns and make a contribution to the in-
vestment portfolio strategies.
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1. 5|8

AR B3 20 & B T 0 A% 0 1) A 008 3 AT AE AN (R B NG B8 - it T S A M EC E . B
1952 4 Markowitz [ 1]#2H 1H - J7 ZR B AHERLIOR, BRAGHIREN—Ma RN %E - E T A5
B ORE. BEFHAMIEW T ERZ RN, MUBGHEIAH e, EREABMAR T, £5%
(8 4H B 0T 0 K 2 R S ST AE BE LA 8 85 b, ISR B A X SRl T 3 (AN 8 PR IR AT AT, BB
ANHf 58 A BRI 2 DT

Zadeh (1965) [2] 5642 H T B A FHIL, Tanaka (2000) [3]32H B R ATAetE A, fESLIERE B4R H
A REMEME . AT AE T 25 A AT GEME T 5 75 (Carlsson Al Fuller (2001) [4], Zhang Al Nie (2003) [5], Zhang
A1 Nie (2004) [6]), FH-F T AT 5 L BRI 70 2 4% 55 415 o) f(Wang Al Zhu (2002) [7], Zhang 1 Wang
28(2007) [8], Tsaur (2013) [9], Zhang (2013) [10]).

AT F6 P ) FEE T D 220 R AN A 5 PR T 5 2 A RS AR, (R B AN R B M. v T G
IXANEREE, Liu (2002) [1117EAR S (0 T G 1 00 5 A0 0s BRI R JEath b, 52 SCT 986 2 B ik 0 vl A5 1k
DUEE, FEeh 7 FEF a0 5 VI R R B A5 B (1 X {E AN 7 2225 K1 9% 58 o Huang (2008) [ 1217 7] {5 P 1)
Bt BARH T IME - 207 RO A SR A RO S BN IME - 7 % - MRS . Huang
(2008) [1317E I PRI 2 A 25l b SC T8, DURARE 7 Z0E R, 57 1 21E - SR sE 25
FEAY . FANAS ARG (2019) [14]7F AT {5 M BES FL Al L 7 15 b o8 20 R 2R RO - 0 — I 2 = B AR
PO AR, @ X AR T, AN R R YR RS R R T IR, R T — R 4R
Z AR REEE, R Z B SR RO BT AR . /N8 55(2017) [15]15] N RIS PR B 18 A0 i £ 2
W, FENL TSGR BUIME - J5 % - R - B2 BRI S A AR, DL A B R R
i H AR B A AR, B A A A B R SR o I Ly 7 i R e S B R S B W A
R B AR, B B W 2 R R ARG RRAE ,  1E 5% 005 AR B [ AR AR, (ELR W %
Y3 T T8 52 1 B ORI O B KUK B2 o T Wang £5(2009) [ 16132 H IBOR] VaR, 7T DA% 45 & B
KPR BSOS, NI A BT X0 8 55 RS E AT SE 4 PP Al . Wang 55(2011) [17]#9% 7 35{H - VaR BH]
P AR, R SGER PRSI T 0L, Wang 25(2013) [1810F %t 7 M - 772 - VaR (£ H st
Bt o

AT B MR &, 3T Wang 25(2009 [16], 2011 [17])F188/NE452017) [15]HIF 5T, LARIHE Sk
ZlEas, P72 VaR. BRI IE L0 S5 R B 5 AR, AR 1) 22 H AR ST 43 0 20 & B B gk 47 SIF
AT, AT Z M BERT LA AT

DOI: 10.12677/fin.2020.106058 561 G


https://doi.org/10.12677/fin.2020.106058
http://creativecommons.org/licenses/by/4.0/

TH

2. 5 R
2.1. EMERENTE
(1) HWI£E(Zadeh (1956) [2]): IS SR8 FE R E 77 I H T BRI AR ME S .
B A R X B [0,1] F— W, UFR A & X EROBOISE, A RORIRIE R i, (x) XN
A: X [0,1], x> u; (x)
(2) BOBIAZ R (Liu (2002) [11]): BOMIAE 2 — D MA{E A (O, P, Cr) BISHE R KR,

FESCMERIRIE DL R, OB AR B = MBS, BREEOMI S, R8s, 9 VIR, A0k
= AAh K

t—a

, a<t<h
b—a
SIS WEME AL X SR, HHRBERE 4, (x)={t-c p<r<e TFR A R =fa
b-c’ T
0, HoAth

¥, HitS 4=(a,b,c) RER, a NRGERFE, bR ¢ S HIAFX TG /A 50, =B
B E S R MEREE RN A, SO E S AR B TR .

2.2. EMT BB FRHIE

BWERNMERARE, A NHRRRE, w2 S, W {E <) BWRetE. LEYERAE T
(P B AT LASE SR (Liu (2002) [11]):
Pos{g" < u} =sup,_, u(x)>

Nec{é<u}=1-sup,., u(x),
Cr{df < u} =%(pos{§ < u}+Nec{§ < u}) o

ELL B =AA A, Pos{§ < u} F Nec{§ < u} DR 3% o B AR RT I Cr{f } JEXHAE, B
Cr{fSu}+Cr{§>u}—l o

WERN—ABRAL R, JAEAEARIAE, RIE Liu(2004), HHE. J72. WE. IESZR5 R4 50058 X
E[g]=["cr{ezriar-[ cr{g<ridr,

OIEEA 0 10 26 P R o 25— A AT
V[~§]=E[( E[é]} N Cr{§ E[¢]) > }
S[e)=E|(6-£[e)) |= [ cr(e-EL2]) 2 rfer

SE[¢]= [ sin(me(x))dv

Hpg(x)=Cr{c<r}.
FEBRIFRSE T, AR MBI R B RN £ (L= Ew), BREKFR(-B)IIBHR VaR
(Wang %2011) [17) 1] AKRA: VaR_, =sup{A|Cr{L2A}> B}, Hrh pe(01).
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BRI, AV RIS A, & = (a,.8.0,),(i= 12,3, n) TR | BTSN,
w BRI | MER MR . AR AR Y S, OIS . 7%, fRIE. E34AN. VaR

2IE 50 :
E(Zlegim):z;%m ,
" o 33a 210y, +1ye — )

S(Zném) = T [(e-a) (6 -20+a)]

2

SE(ZL W, ) = _le [Wz' (c:—q, )} A

T

VaR :{Zf]w[ [(1-28)a,+2b, ], 0<p<05
- Y ow[(2-28)b,+(28-1)c;], 05<pB<1
Hrb o, =max{b,—a,,c,~b}, y,=min{b —a,c,—b}-
3. FEEEHLRE
3.1. EEAE

ISR FETYIE - 7% - VaR - i - IRZ IS A SR, T

min VaR,_ 5

max £(3 &)
min¥ (37 &w)
max S(X) v )
max SE(Y) v )

0<w, <1,i=0,,n
FURARMEIBOTE, 5 AR SHUL, . 455 EAREEVEAL A B (A F 36 BRROLIL B
min{A7aR, 2, (< (5 o))+ 2 (S )+ (- (50, ) 2 (5B (50, )}

Z;ﬂi =1

0<A<Li=l-n
s.t.

0<y" w <1

0<w <1i=0,-,n

3.2. REGEMN
B LR (SR) A& — Fh FH SR 45 8 2 A X XU 1 2 [l 3 48 2. Kar 25 A(2019) [ 19758 X T 5k B i
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FL#(FSR), HEIAX N

E[ Y &w |-k,
V[ZL‘;WJ
Jorh R, MM AL G IS %, E[ X Sw, | BB, VX w | RTHMT . AR
Ry = 0. X T Resfe AR R, SR A BRI HR AL T 0 45 4R Ve AL & T . DU FSR s, U356
LG AR

4. SEUESTHT

4.1. BHERIR

1EHE FAIE 50 $880U8 5 B i 10 HREEEABEFUREAS, 730 52 ¥ B 2 1.(603993)  H [ - 4(601318)
FRE AN #(601628). FESEZ5ME(600518). F{EIEF2(600030). KZEEL#K(601006). JL5#i1(600111). FF )y
A12%(600029) V54 H1(600104) H [E 22 #(601800) . Kk ik B i 8] X 8] 4 2017-01-01 % 2018-06-30,
I 77 AR . RS Bl A, BIIESR @ /£50  FIAIER r, = ln(;"" J Hep, M p,
Iy ARAESR | AR5 j AN j—1 F A . ok B T E 2% CSMAR #dh

MRIEEIE RAFERIGER & = (a,,b,.¢,),(i=1,2,3,---,n) (&FFE(2017)[20]), W% 1.

FSR =

2

Table 1. Triangular fuzzy rate of return

#® 1. AR ER

e =AY R
600029 (0.002692, 0.177092, 0.115943)
600030 (0.001812, 0.217202, 0.094767)
600104 (0.006726, 0.087417, 0.06095)
600111 (0.000891, 0.11745, 0.179305)
600518 (—0.00143, 0.092921, 0.0777787)
601006 (0,0.11602, 0.059268)
601318 (0.002826, 0.168111, 0.094013)
601628 (—0.00655, 0.148713, 0.122105)
601800 (—0.00542, 0.103049, 0.125236)
603993 (—0.0132, 0.222763, 0.19552)

4.2. SRR FESRE

KA RAVEET L 1 BIRAIME - J5 % - VaR - (¥ - IESZE IR BH G 4L, 8 python Hiy
geapty FEH AL FE T RIS, WEARMESE, RKRMBERAS, IR 2. A
TR EEASEH VaR [ 5] DL SRS IS0, AT 3 2O U0 R =M DL AT M

A 1 ¥9MH - J5Z - VaR - i - ISR B AL G DU DRI m Y 2E, HIJ7 2. VaR,
i FEE AR T 52 4 45 R B2 B XU

BRI P - U5 2% - VaR - IESZRBOMI BB AL SRR DLEMERZImUi a8 A7 22 VaR A2
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BRI Y918 - J7 22 - MW - IESLR B Bt Al Al DUAME R ZIm st , D7 22 W EEAIIE S

HARE A 2 PR

Table 2. Model construction

F 2. REME

fRiF S5 V= )3 VaR 32505 i

=1 v v v v B 1
2,=0

i =1 v v v L EERI
4=0

i 4= v v v FiAY 111

O e PR T AR I, AT DUA B L ) 51N T BB A f52m s 6 EURER 1A T, mT
PAUACHUROR VaR 51 A T4 B AL BRI 0F EURERY T AR 100, W] DUA L0 2 AR VaR (151N
XA AR .

TR HBE VaR T BSKCTIIRNE, AL RIFERE f=0.2, 0.1 F10.05 =FAFIFL T .

Table 3. Model E-V-VaR-S-SE ( # =0.2 ) portfolio result
7% 3. 8 E-V-VaR-S-SE (f =02 R BHA KL

4 B Ji % FSR
(0.3,0.3,0.2,0.1, 0. A T 0.08834029 0.00026526 333.0327
(0.4,0.3,0.2,0, 0. )FLAL TT 0.09006627 0.00030431 295.9688
(0,0.3,0.4, 0.2, 0.1)#7! TIT 0.0916398 0.00044865 204.2568

Table 4. Model E-V-VaR-S-SE ( f#=0.1) portfolio result
% 4. #8 E-V-VaR-S-SE ( £ = 0.1 IR FAEHLER

4 B Ji FSR
(0.3,0.3,0.2,0.1, 0.1) [ 1 0.09078368 0.00028836 314.8276
(0.4,0.3,0.2,0,0.1)FA! T 0.0979784 0.00037821 259.0582
(0,0.3,0.4, 0.2, 0.1 111 0.0916398 0.00044865 204.2568

Table 5. Model E-V-VaR-S-SE ( # =0.05) portfolio result
% 5. & E-V-VaR-S-SE ( =0.05 )i ZHARER

4 B Ji FSR
(0.3,0.3,0.2,0.1, 0.1l 1 0.07659501 0.0002829 270.7494
(0.4,0.3,0.2,0,0.1)FA! T 0.11222875 0.00053848 208.4177
(0,0.3,0.4,0.2, 0.1)F %! 1T 0.0916398 0.00044865 204.2568
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MR 3~5, FATAT LS 20T 4518

FE4 € BARACT USRI ZHCT, B WL RGN, RS S 4y ux B B AR b AT 42 1, [ I SR
S L AR e (PR R T AR ID); B VaR 1 51 AT DLIRAG RO B3 b R i R BT A 5, M
- JiZE - VaR - & - L5208 (A 5L Bt 41 AR AR AOR By (P i B 1T RIS T s AR TR 3,
EASTRT VaR 13T AU AR S U (LAY 1T R 10D fEARRII AT SHCT, g, BthE
iR, AT B IE 5 5 SR B

5. &t

A ARSI B A E 1, R B> I OB AR, SIABH VaR, #difE - 7%
- I - IR B R A AR . BRAFMRG S8, AFEEGACE OB VaR, T EiE 50
FRE o B 10 B, RIS SEREAT SSUE T o 5 AT SCRRAR L, A SCHR A 7R AT AR A B
AR, B VaR AT UL St i B 1 BT AL A R OR A, IF HLAT DO I e B KT, TS 2%
WG I ERIAR s RIS FBR VaR 55 R0 i 5 HEAT SRS %, R LA SE Jig 0 B 7 g a4 14 o2 S XLz i
frazEdl, MIMEAB BT AL AR AL .
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