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Abstract: This paper provides an approach based on the modified prospect theory solving the intuitionistic fuzzy
stochastic multi-criteria decision-making problem where the information of criteria weights is partially known. Firstly, a
new score function is defined, by which the intuitionistic fuzzy numbers can be transformed into the real numbers. Then,
considering that decision-makers are not completely rational and there are differences among them, the types of decision-
makers attitudes towards risk can be classified into risk-seeking, risk-neutral and risk-averse. The modified prospect
value decision-making matrix is constructed by applying the modified prospect theory and adjusting its parameters to
fit different types of decision-makers. In addition, a nonlinear quadratic deviation optimization model is established,
whose goal is maximizing the total difference of criteria values and at the same time minimizing the difference between
criteria weights. Furthermore, the order of alternatives is listed on the basis of the integrated utility values, which are
derived by the modified prospect decision-making matrix and criteria weights. Finally, an example is given to illustrate
the effectiveness and rationality of the proposed method.
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VA UCRS Gy AR Gy AIFR BN G, PesEH
WA, B 1) 2% B 7 6 0 45 HE U 26 3
T A XUROR A %, e, (R4, HL 3 FT B AR
WA M43 5199 0.1, 0.6 0.3 il AL 1) %0 7
VFYEH: wy € [0.4,0.6], ws € [0.3,0.4], w3 € [0.1,0.3],
Hawy > wo > ws, RBIEREE BERE TR &
B FAT o, T SO R, WA L.
x1 EFIER

[R50 5

RE
Gl G2 Gg
Ay (0.3,0.55) (0.65,0.2) (0.4,0.4)
Ao (0.5,0.15) (0.35,0.25) (0.3,0.4)
As (0.45,0.2) (0.25,0.5) (0.55,0.2)
Hh S5 U
RE
Gy G G3
A (0.55,0.2) (0.25,0.4) (0.65,0.2)
As (0.55,0.2) (0.35,0.2) (0.4,0.3)
As (0.4,0.2) (0.35,0.45) (0.5,0.15)
RS AL
RE
G1 G2 Gs
Ay (0.55,0.15) (0.35,0.15) (0.35,0.4)
A (0.45,0.15) (0.25,035)  (0.35,0.4)

As (0.75,0.15) (0.5,0.15) (0.35,0.4)

Step 1: THE s H AR SRR T B30 70 B AR R,

[0.7563 1.5700 0.9615)
1.3114 0.9560 0.8281] ,
11651 0.7241 1.3684

[1.4243 0.7579 1.5700]
1.3684 0.9752 1.0163| ,
1.0677 0.8687 1.3114

52 =

[1.4243 0.9965 0.8948]
1.2015 0.7773 0.8948
1.8557 1.3114 0.8948

53

Step 2: T 5 BSUEE A S R SRR,
D) HRFHRNERELINO0 < 0,8 < 1. %a =
B =0.88,x = 0.61,6 = 0.66, = 1,0 = 2.25['1 15
B G T S SR N
—0.1338 —0.0971 0.1018
v=[-0.1439 —0.2818 —0.4793
—0.1455 —0.0552 0.0779
2) HUSEF AP Ma=8=1.%2a=8=
1,x =6 =0.58,¢ =1,0 = 2.2501 15 3o i 5ok
TR
—0.1245 —0.0411 0.0837
v=[-0.1235 —0.1820 —0.3855
—0.0942 —0.0655 0.0658
3) HHREARTHE Mo, > 1. %a ==
1.21,x = 0.55,0 = 0.49,¢ = 1,0 = 2.25['1 1534
BERT SRR A N
—0.0985 0.0118 0.0644
v=|—0.0886 —0.1265 —0.2597
—0.0380 —0.0627 0.0503

Step 3: Hffi € #E NI AL .

max {O.SZ Zzwj(]- — v /ui;)?—

=1 i=1 I=1

ijzl,wj>0,j:1,2,3. (11)

X PR SRR B AT AR AE A AL B, AT 3 Fh S B e
HHIEAACHE N B E S W = {0.4,0.3,0.3}.

Step 4: VL% 75 R AV LRG SO T FHE, IR %75
FATH?, WK 2.

*2 HFER

B SR PRy
Uy —0.0521 —0.0370 —0.0165
U2 —0.2859 —0.2197 —0.1513
us —0.0514 —0.0376 —0.0189

HY A <A1 < A3 Ay < A3 < A1 Az < Az < A
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xR #34%

5 & @

S PSR B 9 L R I B AL 22 v T e 5
i A, A SC AR T — o R T O T R 0 B
W12 1 U R S V. TR SR T — AT E
SRR 4 5 5, AR %38 4 R KT N B RO 5
Al RS Y TR S bR eh g R AR e A T, OF
Lt o R 25 B LA 2 Sk, Modid 31\ sk i
SO ¥ SO R 1 IS R vk AR, B X
SEA L, A5 SO ST T LA I 52 S B A v
T 25 57 /MU bR R, O BURLTR A3 S8 3643 20
S92 RS A AR ERAE — UM 25 AR SE LR 248
R AR T 6 G5 i WU VAN 6 v A i 2 S 1
728 s Y DU 43 40 1 L. 5, 45 4 4 8 YO S5t o o
A U A TR RS TR 2 o T 0 5 AR T R AR S
VE. TE AR IE ch, AT HE— 5 2 H X A B i
IR AVL 25 J0) e 355 1] .
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