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Abstract

In this paper, based on intuitionistic fuzzy numbers, the non-subordinate degree and hesitation
degree are used to describe the fuzzy uncertainty of things. The uncertain yield, risk value and
turnover rate of fuzzy portfolios are represented by intuitionistic trapezoidal fuzzy numbers. Ac-
cording to the expectation value definition of intuitionistic trapezoidal fuzzy number, the fuzzy
uncertain return rate, risk value and turnover rate are defuzzified. Based on the idea of Yager en-
tropy to spread risk, an intuitive trapezoidal fuzzy number portfolio model based on Yager entro-
py is established. Finally, an example is given to illustrate the validity of the model.
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2.1. ERBHARMBRARXEX

SEN 2.1 [6]: WA ETEES X, ﬁé=ww@»heﬂ%ﬁW%,ﬁ*ﬂﬂ%gmﬁﬁ@ﬁ,
u:X >[0,1],x—u(x), ()ﬁmX¢E%xE?5%$EW

EX22(1): BXR—MES, HX2g, WHA={(xu(x) >|xeX}77XJ:EI’JE IR
‘:F‘u(x),v(x)(OSu( )<10<v( ) ) BN X RICR x BT A R BEAEREE,
n(x)zl—u(x)—v(x),(OSn(x)_ )ﬁxE?A HIML TG A E

EX23[7]: WERAEHEEHEEME, HReR, HEEEEN

x_aman<b
b-a
u, b<x<c
u(x)= PN
u,c<x<d
d-c
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b—x+v(x—a)

,a, <x<b
b—a,
v, be<C
v(x)= x—c+v(d —x)
—l,cﬁx<al1
d —c
0, Hofth

it R= <([a,b,c,d];u),([al,b,c,dl);v)> RNE R, HP0<u<1,0<v<],
0<u+v<la,b,cd,a,d R

AEXT T AT, B DB I 1 A SRR R B R k. o, RS JE R BERR T
Rx AT [a,b,c,d | WFLE, RBERBFERAHE K x RGBT [a.b,c,d| WFE. Hb=cH, H
BT B EOM AR b N B0 = AR . — Mt 7F LRI AL R TR A [a,b,c,d]=a,,b,c.d,],
M R = ([a,b,c,d];u,v) o VAR TCHRERR UL BH 35 0 1 28 B 0 o T AR 4
2.2. ERGRARMBHISEERREIRRIREL

BN 2.4 [4]: WHEAHTEBIE R = ([a,b,c,d];u,v) HIsRIE. JERIE. WL R E O S 1 X IR E O
RN B (x,,0,), P, (xf,yf),P3 (x53,) > W R IIHAEELY E(R) N

E(f(’):(x,+xf+xd)/3 (1)
) FHECE A3 W o R R (8] BE 431N p(x, ) ISP AR D 10T LA A S
_pr(x,y)da _pr(x,y)da

lj”p(x,y)da =

Hp(x,y)da
TR D R RSN, R p 2w Est, A

f:

_ 1 _ 1
X :ngda,y :Egyda

IXHLAD T HTER D B
S Ja B B L AR AR A -

_ 1 d _ 1 ud d*(du;c)l!(f) dx— 1 ud 1 2
5= apllde = p oy || xdem g ] du) 5

+—u
2AD 02 u l,
_ _ u 3 u
—luz(x)(d+a)(d cth a) " (f)(d—c+b—a)(b—a—d+c)
2 u |0 3u .

1

:2A_D|:(d2_az)u+(dc+a2_dz_ab)u_%”(az'f‘bz—cz—d2+2dc_2ab):|

DOI: 10.12677/0rf.2019.92022 191 1B 512


https://doi.org/10.12677/orf.2019.92022

PRI
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u(c+d—b—a) 3 3 3 3 3 3 @
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B 3(c+d—b—a)

[FELAT AT AR, RS B OB AR HR -
—v(a2+b2+ab—cz—d2—dc)—2a2+bz+ab—cz+2d2—cd
3v(c+d—a—b)+3(b+d—-a—c)

W4 5 R B R OO AL R «
A +d*—a*-b*+dc—ab
= 3(c+d—b—a) @
etk R AR A AR BN, XA LGN RIR 2 AME, BAFEN bR, @i iE 928,

NTE BN IR UEALFRFR 2 U S FR AR AR HEAL[9] 0 RS ARAR YR AR AR AR (b T 17 43 R 3k 2 AL 8 AR (UE )
FURABIARHRGHE 1)), 35030 B PR AR R BRI, pROA L P A /IR AL . T 22 J@ PR U s I Sk, LU
DL P Ja8 1 R TG 208 R AR T B R 282 R AN R Ve SR 4 R — i IR, N T BRI —
IS, R R 22 AR 40 FL AT FR v A AR R [9]

X 2 AL <

X.. —mlnx
T s 1<i<m1< j<n) (5)
V= <i<m,l<j<
max x.. —mlnx..

. . 1
1<i<m 1<ism Y

X AR R -

max x; —Xx;

I<i<m

yy=————i———— (1<i<m1<j<n) (6)
max x.. —min x..

I AT AR R AT AR AL AR B, SEA N TR AR A O R R AR, R
2.3. NEHIHE S

1995 4, Yager [10]5| AJIBCFHE FOWA) FIMEE, JFH OWA BTSN EE. Yager & X
IBCES ST A F:R" > R HonkUa &K

2]
w=|
a)}'l
ﬁ¢,mgpmi@ﬂ,ﬁ
i=1
F(al’a2’“.’an):iw[bi (7

Hrh, b RRFKa hEEi(i=1,2,,n) KIMH.
OWA HA LR LA :
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1) Ho =18, F(a,a,,,a,)= max[a.]o
2) Ho, =11, F(a, ~a,)= mln[a]

3) Ha =alf, F(al,a2,~, )=a.
Xt OWA 5T HIRE
¥/ OWA H T &
a)jzgi(bl’b2’“.’bn)
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~ _zipiaﬂ
Fa(P)_Fa(})l’})Z’ 9}31)_ Zi})ia 50{21 (9)
) Ha=1i, F(P)=2F (10)
i) %@ i, F,(P)=max[ ] (11)

a+l *\*
H%EAH:Z£ =zﬁwp)8,ﬁ¢,#:mu&3<ﬁpy#Y=L

ZiPia Zi(Pi/P*>a

\ SB=F
Bt E, (P) =2 ? =P o)t
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H,(P)=1-F,(P) (12)

@O Ha=18, RALRA2)FI(10), 4 H (P)=1-> P, HEIH (P)=1->P’=)P(1-P).
@ Ha=whf, RAAKA2)FI(11), ?%Hw(p)ﬂ—max[zé], ey A, (P):l—max[P. =min[§]o
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<m>=[( o[ ]
Yager i€ X
H(P)=0(1)-0(P)

F— RO
%z =1, Q(P)zZ‘pi—%‘,Q(])zz(”;l), FﬁuH(P)=2@—Z‘p[—%‘o
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gl Q<P>=m_a{(n—l]}m.ax[e]—l,Q(f)ﬂ—l  H(P)=0(1)-0(P)=1-max([7]
i n i n n !
MR B R E B, M HAN Y @, =1/n,i=1,2,--,n B, Yager IR, ST A T Ll LLE
SR BAEPAE - SOREE B, ATDARRRRES:, AriB AT B R R —ME T R XA .
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st. o ——-¢ +¢ =0,¢ 20,e, 20 (13)
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Zn:a)i =Li=12,--,n,0 6[0,1]
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xz(xl,xz,-u,xn),

Fort S = 1, FORREE 7 i1 = 1,2, n) HIEEVE LB, X T PSR OB B SR M e i, Ut
WA 3 AR MER B £ TER BB £, TS MOTEENTE £, FHK 3 AN AR Jy 4o
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b Jpx

R
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1_'/" 1j5
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HRA 325 e 2 R U PR U A S R HEATARHE AL EE, B a2 R R A R, AR
NGRS THE T A SRS RR ML, TIRE SRR R, PO FRA TR U2 20 (6) ST R HE A«

1 2 3
my <my <my; <my,0<u, <1,0<v, <L0<u;,+v,<l.

-~ m/, —min m), m; —min m), m; —minm;, m; —minm;,
R = 3 R 3 R 3 1 3 PRl LT
max m,, —minm, maxm, —minm, maxm,—minm, maxm, —minm,
-, max m.42 —m.42 max mf‘Z —m.32 max m.42 —m.22 max mf‘Z —m.'2
R = i i i i i i i i ULV
i2 4 . 1 4 . 1 4 . 12 4 . 1272072
max m;, —minm, maxm, —minm, maxm, —minm, maxm,, —minm,

1 : 1 2 : 1 3 : 1 4 : 1
R' _ m;; —MiNm;; m;; —MmMinm;; m;; —mMinm;; m;; —MmMinmg; .
i3 T suj, ,V3

4 . 1 4 . 1 4 . 1 4 . 1
max m; —minm; maxm; —minm; maxm;—minm; maxm; —minm;

FRAEILI HIEHEN R = (R Ry Ry ) 3ot Ry = ([l o2 o o) o

R E OB ARQ) 3) @HH R (i=1,2,m)=123) (RBHEE. RBmE. MR H
BOxE 2 () FOREALRR, SRR AT EAE A SO T R ELSEAR T BORI L R (i = 1,2, m; j = 1,2,3) AR AH
E(R}) -

N T B7IE G e A RAE — SRR R aE B S A A B L O T RO, SR B
BEAT 0 HE, SIASLAR, FIR Yager M7 ORI EAR, FTLLRRVEA — 2R B g TS th e R —
SR L, WLV — M 22, 0T LI AR R P2, AR x, = 1/n o ZIEARAE I XS
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n

max @3 E(R) Y +(1-a) Y E(R,

i=1 i=1

Zn:xi =1
i=1

0<x, <u,i=1.2,---,n

s.t.

(14)

1 _
x,———¢ +e =0
n

0< Zn:(ei*+ei’)sﬁ
i1
e 20,e 20

St x, FORTEV P 1 EIOROALLD), FRBEO B(R)) SR b A SIS IR, B (R, ) %R
G AR R, e 0 1/n NE AR AR, 0 FORIE MR BRI EIR, 0% %17 b)
HRAE 1 O R O SRR 2 B8 ) R I 08, 55040 WO v KU I (K. IS, T B PR B A
PFsR AR,

4. SSUESHHR

IEEBOPR A B=AAEATI B RERMAERI RS EF2(601318) B 5 (600519) kS 77 HLA:
(000651), X =M AC S g, « B g, MRS g, » HOR R AT LU0 X, x,, x, » IRERURC AR 26
RSHAE S TR Z0m) 7 5EAE £, £, £ F £, o, /o FERVEINSERR, L A48 5T A VPR
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Figure 1. Frequency distribution map of China Pingan’s weekly profit
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Figure 2. Frequency distribution map of China Pingan’s risk
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Figure 3. Frequency distribution map of China Pingan’s turnover rate
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Figure 4. Frequency distribution map of Guizhou Maotai’s weekly profit
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Figure 5. Frequency distribution map of Guizhou Maotai’s risk
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Figure 6. Frequency distribution map of Guizhou Maotai’s turnover rate
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Figure 7. Frequency distribution map of Gree electric appliances’ weekly profit
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Figure 9. Frequency distribution map of Gree electric appliances’ turnover rate

B 9. &N BFHIIRF R 0 E

AR 2 IR G TR (1 2 AL AU Tt o P 2 ) LS P AR i s oy
([-0.07,0,0.03,0.1]:0.9,0.05) » X4 ([-0.07,-0.02,0.03,0.08]:0.9,0.05) , #F-F A
([0.005,0.025,0.035,0.065];0.9,0.05) , [FI£T7 i AT LAFH S S5 6 Rl g LA AR o ASOR DUy o 2
BT FOKT, BHREEBEEMAER R, WTFE L

F—20 AR R AT AL, BUALJE MR R, WAL R4 2.

b P E SRS I B0 AR A R(2)s () () BB VBRI R) SR JE3R
PTR P bR AT AL I DO OB A bR, B4 3.

H=b: FIM E BB BON B ()T R IR, Wk 4.
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Table 1. Evaluation value information of intuitionistic trapezoidal fuzzy numbers of stocks

* 1. ERENERBREMBITNERS

SR bR A VA 5

g ([-0.07,0,0.03,0.1];0.9,0.05) ([-0.07,0.02,0.03,0.08];0.9,0.05) ([0.005,0.025,0.035,0.065]0.9,0.05)

([0.0025,0.0125,0.015,0.0275];0.95,0)

2, ([-0.08,-0.01,0.04,0.09]:0.9,0.05) ([-0.08,-0.03,0.02,0.1];0.8,0.1)

g, ([-0.08,-0.03,0.03,0.1];0.9,0.05) ([-0.08,-0.02,0.05,0.1]:0.8,0.1) ([0.02,0.04,0.06,0.085];0.7,0.2)

Table 2. Evaluation value information of normalized intuitionistic ladder fuzzy numbers

2. ACEUENE B EMBTNERS

b isp A e /5
g L,E E ;0.9,0.05 i,l,g,g ;0.9,0.05 25 225 325 625 ;0.9,0.05
18181 18 18 18 18 825°825°825825
g, (),l,12 7 ;0.9,0.05 O,E,E,l ;0.8,0.1 0@ E 250 ;0.95,0
18 18 18 181 82578257825
g, 0,i E ;0.9,0.05 O,i,g,l ;0.8,0.1 175 ﬁ ﬁ ;0.7,0.2
’ 181 18 18 82578257825’
Table 3. Gravity abscissa of membership, non-membership and hesitation functions of intuitionistic trapezoidal fuzzy num-

bers

3. ERBHRMECRE. ERE. MBERRECHELIR

JEE (x,0x,, x, ) BEALER £ (%x,0x,) £ (x0x,.x,) £ (x0x,.x,)
1919 19 1919 19 257 407 257

& 36°36°36 3673636 6937963’ 693

49 514 49 221 139 221 53 47 53

& 99’1179’ 99 4147306 414 3637297363

103 1283 103 677 421 677 111 634 111

& 216°2376°216 13508101350 187710237187

Table 4. Intuitionistic trapezoidal fuzzy number expectation

4. ERBHARWBHAZEE

e SRR
g\
&,

&

A
0.5278
0.4753

0.4979

A
0.5278
0.5073

0.5076

e
0.3881
0.1501

0.6023

B a=0.6, HIEBH] IR u, =0.65 IR (14), KEIRANLT ]

max  0.6x(0.5278x, +0.4753x, +0.4979x; )+ 0.4 x(0.5278x, +0.5073x, +0.5076x; )

3
S.t. Z x, =1
i=1
0<x <0.65
0<x,<0.65
0<x, <0.65
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N
x———¢ +¢ =0
+
x,———e, +e, =0
+
X,———e; +e; =0

O<i(ef+e;)£9
i=1
e 20,e; 20,e; 20
e 20,e; 20,e; 20
iz Lingo BAFAIRMWEZAE A . 24 0 BUASRMERS, #3450 i Rk 5.

Table 5. Investment proportion under different 6 value

5. NE 6 E TR TS

[ X, X, X,
0.2 0.43 0.24 0.33
0.3 0.48 0.19 0.33
0.4 0.53 0.14 0.33
0.5 0.58 0.09 0.33
0.6 0.63 0.04 0.33

SR M R S ATLED, RIURTEHE B EARSIRE L. 2 0EM 0.2 BE] 0.6 I, £k
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