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Study of portfolio selection model based on prediction theory
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Abstract: In order to improve the measurement accuracy of stock future price and liquidity, an overall
GM(1,1) prediction model based on interval fuzzy numbers is constructed. Firstly, the fuzzy interval number
is constructed by using the overall GM(1,1) prediction model. Secondly, a fuzzy M-V model is established
based on interval fuzzy numbers, and the model is optimized based on the midpoint, radius and acceptability of
interval numbers to obtain a single objective programming model with parameters. Finally, the validity of the
model is proved by an example analysis.

Keywords: overall GM (1,1) prediction model; interval number; acceptability degree; single objective pro-

gramming model

1952 4F, Markowitz " B & HH T M-V #5820 5 R, 3286 R Shy AF 50 BEAC 5 9% 20 4 8 4% BB 55 €

THERR. B T AR AR T 2 AN E P IR GBS ANAR e TR AR I, Zadeh AR T ASOR) Dl SR B
W G — 22 T ROR D 3 BEAE X BOMI WA 45 T RO B e PR A AT T RS R SR ST A R A —
FEFERE LRAD TALSE M-V B AN AL, E ) R R 300 B2 (0T 400 e 4 3R 3k 47 00 B2 AT A7 A S N W
P AR Y ) R S% I, AR SR R DX RIS 5 B R GMICT L 1) SR ASE AR, S JRE 5% 1) MAC 25 23 RO 0 Mk S R A 7
AU A5 AR R B U0 DX [ AR K 5 I 78 e Atk b B T DX RSB H5OHA 3 — 45 B 4 S R AL, O LA S
191173 B 8 UE 2 4 8 4 A AR

[X ji] 4% #4 # B9 48 < JD iR

EX 1™ ERBU FAE—~DBGA U > [0,11, B A Qo WFRA R U EBERIE, &

i B 2020-07-02
TEHE RN b (1988—) T3, Bh 3. W 58 7 1) SR 4 il JRUKG:



5 3 30 P S5 o BT IR0 PR IE AO 4 B 2 A B FE A R A T Y 199

A H A ISR BB EFR o N A BISRIEED. T A W BRI 8 4 4

EX2 WAETW) AER y €[0,1].i8[A) = €ER:A) =7 =[a (M sa, () ]. By >0
B FRCAT A 1y 8 y FIRESCEFE KT, o () G=1,2) FLAT 24 b s

EX I FHa<bHa.b €ER,MA=[a,b] RXEE K a K XEE T, 0 RIXEIEH
B a =0 W, DX RVECA i BT ROR 44

EN A BRAKAETENA = (A (A, Hhm(A) :“;”,wm) :’);“

X A2 A B

SRR IR SN
EXS5 wA=[a0], B=[a,:b,], W:
D A+B=L[a, +as:b; +b:1;
2) A—B=[a, —b;,b; —a, ];
3) AX B=[min(a a, ab,,a:b,,b6:b,) smax(a,azsa,bysa;by ,0,6,) 1;
Lka, kb, ], k=0

4) kA =
[kblykaljy k <O.

2 X [E) A5 5 Y A
EX 6 BWHRMEFI ) =[x (1) ,xP @), 2], W 2 ) B— R EIFH N
2V =[xV D), 2P (2) P )], 2V ) :ZM(/Q), i=1,2,n
P
— K BN A A S5
2V (D = VG D VD) i =223

WX EF I 2 (D) =[2{” @D, 2 (D], i=1,2,,n, W 2 G) BW—K BINFH AL
SH)T AN

V) =[x @), r“><z>]—[2x§°><k> Zr“)(k)];

i—1
2D (D) =[=" (i) = ()] %%(in?’ k) + Zxa'”(k)),%(Zx O (k) + Zf“)(ﬁ))].

EX 7 EXKEERH GMA, D AR (21 (D2’ (D] + alxl” (D2’ ()] =
(oo sbr]s Hoa Rk e 748

MG 8 X7 A 45 X ) BRI AL GM(L, 1) AR i 28 28,
22—a)" " (b, —axiV (1))

0 (Y
S QC+a! ’

_ i—2 _ <o)
20 () =22 “)(Z(f*;),fff W) 2,3, m, (D

3 BIAXRSGRAHNEMAGTEFRE

TE W SR B BT v IS U 3l W T2 A T 220 1)L Sl Pk R A R TR BE L B P LA R R 4 5 T
A SCH 4 T3 B i i S e O L R S A S AR M-V R

n
min f(x) =x"Vzx = 2 E VT

i=1j=1



200 T 31 RS 4R CHARBL 2 O 5 46 &

ER,-I,- — lzlc,vx, =R, ;

i=1 i=1
s. t. (2)

n

Zm,)zo, Zx =1, 2, >0, i=1.2,.n.
gi-j

Hrpr, e ji/’il’%z/l\ﬂ ’Jsc%ﬁﬂiﬂ’)tlﬁi R, A5 DR BN 25 %5 o, WS ¢ AR B Ll
Ca=(r.a,, ) 5L HE T DRENRTFR; V= _~v;),. NBITERE.
) DX To) AR 5 %) 000 2 =2 (1) AT 45 28] 05 S5 T 00 A 25 2 I 1 2 %) A 7 DX T ASORY 45, T AR 9 X
() AR 5 PR B A (2) 4 Ry A DX TR BER 200 M-V OB R (3) , R ALY (3) RIVAT 52 BT I 52 i i 45 %
A sl bk e LT I
minf(z) =2"Vx —22'0 o
ER,-.T,- — 7210,»1‘,» >R,;

s. t. (3)

n n

22,-1‘,- =1 Zx{:L x;, =0,71=1,2,,n.

Horp:e jﬂ%i l Eﬁmﬂﬁﬁcgjﬁizliﬂﬁt R =R Ry IR i AR BN R 35 o, S IR
FIFEFE ] 0 & = (rrsassersa,) s L =0 Lo ] RS i DB TRV = (u,),00 W2,
v = [0, 22, -j:l-Ro =[R,.sRs., .

A DX TR 80 R Hh s A A A AR D (3) B A S 2 T R A B R A A

minf(x) =<(m(f(x))w(f(x)));

ER,-I,- — ic‘,x, =Ry

i 1 i 1
s. t. 4

iz,x ZO,ZT =1, 2, =20, 1=1,2,,n.

o, m(f(a)) =1 EZm v ar s w(fla)) =L ZEm S — ).

i=1j=1 i=1j;=1

S % A %FT&%%E‘JHI&%% DUV F 2R %0 A ADREAR Y (4) B Al g B B AR B R AR Y
minf(zx) =~ 22[(1—2)()7}1 G v i

i=1j=1

n n
E :R;I; - E :C;'Ii >Ro;
i=1

=1

s. t. (5)

22,1 los Zz =1, 2,220, i=1,2,.n.
E X8 XEEA=[a b ], B=[a,b, ], MA<BMWZZE Ry (A<B) =
HR A A X8 XA (5) r (¥ DX [ B0 24 o 2% A AT DL AL T A a0 T 2598
Hif 1 7(21‘3,1, - 2 =R = o SHT

m(B) —m(A)
w(B) +w(A)’

D>IR,; +R. — 202, =Ry + R
1=1

Z(Rz.f 7Rl.i)Ii <R2.o 7Rl.0;
i=1

(1—a) D> Roz, + I+ a) D Rx, — 2,202, = (1 +a)Roy + (1 —a)R, .
i i=1 i=1



%5 3 4 P S5 o BT IR0 PR IE AO 4 B 2 A B FE A R A T Y 201

2(11.; +lDx: = o+ los
i=1

n

z(lz.f — L) <o —lios

i=1

(1—a) D la; + I+ a) D la = A +a)leg + (1 —a)li,.
=1 i=1
A5 1 ME5ie 2, AR BORY (5) F2 Ak R an R & A 5 H AR JLR) A 7

n

22'[(1 — 2/\)‘1]1,,‘]' + V2,ij ]xij} 5

i=1j=1

minf(x) :%{

DR, Ry — 202, =Ry +Rous

i=1

n

DR —RiDx < Row —Rios
i=1
(1—a) > Roz, + (A +a) D Rz, — 2,202, = 1+ )Ry, + (1 —a)R, s
i=1 i=1 i=1
s. t. 2(11,,'+12,,')I,'>Zl.o + 1l (6)
i=1
z(lz.i —h)x; <o —lios
i=1

A=) D hx, + A+ D hx, = A+l + (1 —adliy;
i =1 i =1

Zx,ZI, x;, =0, 1=1,2,,n.

4 LBISH

ASCPL 2018 429 H 2 2019 4F 9 H LA Hr v iy 5 o e 52 A 1 R A7 S 491 o3 A . X8 5 b e 555 1) g T W%
M A% RIS TR AT 00 5 A5 B AR 5 A RS A SR 0 25 23 A DXL R, T R SRy XA A B O 2 B R
X ] %K .
1) F0 AL 23 58 %) DX [R50
R, =[—0.12,0.51], R, =[—0.02,0.001], Ry, =[0.02,0.051],
R,=[0.12,0.31], R, =[—0.02,0.11].
2) JCE N X RIEN P 5 25 B Dy
v, =[0.012,0.034], 01, =0, =[0.002,0.023], 0,5 =05 =[0.001,0.004],
v, =0, =[0.013,0.032], v;; =05 =[0.032,0.043], v, =[0.001,0.004],
Vys =05 =[0.011,0.0147, 0y =04, =[0.014,0.022], 0,5 =05, =[0.013,0.031],
033 =[0.011,0.024 ], vs =wv,3 =[0.007,0.022], 055 =vs; =[0.005,0.014],
v, =[0.013,0.0257], v;; =vs, =[0.017,0.026], v5; =[0.015,0.024].
3) TR X [ ECH
[, =[0.42,0.51], 1, =[0.72,0.81], 1, =[0.62,0.85], 1, =[0.32,0.39], I, =[0.72,0.91].



202

SN K2R (B AR RO 9% 46 B

% ¢, =cy =cy =c, =c; =0.000 25, I, =[0.45,0.65], R, =[0.001 8,0.003]. #EAFSE A, a) B},

HIRCAY (6) 15 B A SRR 1 Fros. 3R 1 AL BOE IS HOR R, 359 SR s 19 45 R[], iy iR B
B (6) FAT RLAF A 2 L 7T LI I AN [ 45 5% 3 A oK.

F1 TESHTHRAKRRE

A 0 0.2 0.4 0.6 0.8 1
a 0 0 0 0 0 0
#ye  (0.224,0.121, (0.104,0.324, (0.240,0.231, (0.207,0.118, (0.186,0.205, (0.235,0.184,
Le B 0.241,0.301,0.113) 0.231,0.211,0.130) 0.081,0.351,0.097) 0.304,0.249,0.122) 0.231,0.281,0.097) 0.221,0.311,0.049)
A 0 0.2 0.4 0.6 0.8 1
a 0.2 0.2 0.2 0.2 0.2 0.2
¥ 0.104,0.221, (0.147,0.201, (0.128,0.203, (0.134,0.221, (0.121,0.212, (0.124,0.231,
B 0.231,0.201,0.243) 0.191,0.283,0.178) 0.202,0.265,0.202) 0.213,0.251,0.181) 0.201,0.261,0.205) 0.211,0.252,0.182)
A 0 0.2 0.4 0.6 0.8 1
a 0.5 0.5 0.5 0.5 0.5 0.5
®ix (0.154,0.201, (0.144,0.191, (0.151,0.178, (0.161,0.181, (0.157,0.191, (0.160,0.176,
He il 0.181,0.232,0.232) 0.186,0.259,0.220) 0.183,0.246,0.242) 0.148,0.273,0.237) 0.154,0.256,0.242) 0.147,0.238,0.279)
A 0 0.2 0.4 0.6 0.8 1
a 0.8 0.8 0.8 0.8 0.8 0.8
Eidy (0.163,0.179, (0.154,0.181, (0.158,0.179, (0.167,0.182, (0.164,0.191, (0.159,0.201,
Fe B 0.204,0.231,0.223) 0.243,0.247,0.175) 0.248,0.206,0.209) 0.206,0.201,0.244) 0.186,0.203,0.256) 0.208,0.193,0.239)
A 0 0.2 0.4 0.6 0.8 1
a 1 1 1 1 1 1
#H (0.178,0.125, (0.181,0.134, (0.186,0.121, (0.178,0.111, (0.183,0.151, (0.201,0.119,

Fe il 0.164,0.183.0.350) 0.187,0.173,0.325) 0.172,0.174,0.347) 0.179,0.173,0.359) 0.192.0.163,0.311) 0.212,0.173,0.295)

S Uk -

[1]
[2]
[3]
[4]
[5]

(6]
7]

(8]
9]

MARKOWITZ H. Portfolio selection[J]. Journal of Finance, 1952(1):77-91.

ZADEH L A. Fuzzy sets[]]. Information and Control, 1965,8(3) :338-353.

B B AR L R TR R S AL S LT ). R R 58,2009, 29(11) :1517-1526.

et ok T R R 7. 25 B o AU R R B SR 2 S A R[] . R4 TR, 2012,30(12) :33-38.

Il A5 i P B T RTRIBON IR SRR A Gk PR R A BRI 1 B A A i L. 3R 3 R 2E 2 R CH R B O
2017,43(2) :154-157.

R AEHE £ 22 T R B DX i) A 5 ) A B [ ). B0 G SE B 5 AR, 2015,45(5) 1 55-63.
Ihol, R AR L BE TN L 45 T o A 10T 0 R Y X 4% BE 2R A R PR B A W ST [T 18 BH UM Y 2 B 2 4l CH AR B2 RO
2019,28(8) :55-58.

T2 5 re S A3 M R JEE B R o F CMLL ) A8 e 3 T K2 s A, 2005.

R B BB SR KU TR 2R A T RE M B BT AL S e AR AL R WF LD, )M AR R B K %, 2013:23-28.

[10]  Egsl i, 2 755, 4. Mot X AT 4 52 B2 Y AR SR 45 e A IX ) ok MLl A AU [T ], v B4 BB 2%, 2018, 26 (9)

11-18.



