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Abstract: With respect to the probabilistic hesitant fuzzy two-sided matching decision making problems with aspiration
levels on criteria, a two-sided matching decision making method based on regret theory is proposed considering the
psychological behaviour of regret aversion of two-sided matching subjects. Firstly, a new lance distance measure and a
lance score function of the probabilistic hesitant fuzzy element are defined. Then, based on regret theory, a probabilistic
hesitant fuzzy two-sided matching decision making method with aspiration levels on criteria is proposed. In this
method, the criterion utility value matrix of two-sided matching subjects are constructed using expected utility function
and lance score function of the probabilistic hesitant fuzzy element, the regret-rejoice value matrix of two-sided
matching subjects relative to the aspiration levels on criteria are built using regret-rejoice function, and the perceived
value matrix of two-sided matching subjects relative to the aspiration levels on criteria are set up according to regret
theory. Furthermore, an optimization model is constructed using the ideas of maximal deviation method and new lance
distance measure of the probabilistic hesitant fuzzy element to obtain the weight vectors of the criteria, the
comprehensive perceived value matrix of two-sided matching subjects are built using linear weighted method, and the
satisfaction degree matrix of two-sided matching subjects are set up using range transformation method. Based on these,
a multi-objective optimization model is constructed considering maximal satisfaction degree and the stability of
two-sided matching alternatives, and the stable two-sided matching outcomes are obtained by solving this model.
Finally, an example is given to illustrate the effectiveness and practicability of the proposed two-sided matching
decision making method.
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max Z, = (M2a)
i=1 j=1
i=1 j=1
st Y @i =1,i€M,j€N; (M2c)
j=1
> wy<lieM,jeN; (M2d)
i=1
Tij + Z Tij + Z Ty 2> 1,
j/:qgij’ZJ)ij i P i >Pij
i,i € M,j,7 € N; (M2e)
z;; €{0,1},i€ M,j € N. (M2f)

o (M2a) 37 e K AL B 7 32 44 10 36 = R 2
(M2b) Kot KA 47 AR = R 2 A (M2c) &
AE— W7 FARRIE —A 477 FARILE; (M2d) &
ME— L7 ER IR 25— W7 EARILAS; (M2e) 72
MHE SR [19] B € AR 8 DT RC 2 SR %A

Hxk, RGBT 154 2 B ARG M2
AN H B M3, K w5 w, 70513
NHIRRE Z0 5 Zo KRR W wi,we € [0, 1],
wy +wy = 1. JFE—, o LL# AT lingo11.0 XA
M3 #EAT KA, N 3RAF B AR VLS T7 5.

max Z = Z Z (w1dij + WoBij)Ts-

i=1 j=1

s.t. (M2¢) ~ (M2f).
3.3 MEORFBFZEMNEGFDSE

gk L RTIR, BT M ER IR R TSR UL
VUHC PR STV B P BRI T

(M3a)

(M3b)

Step 1: A I 20 (1) 13 2 MG AL 45 BE B4 =
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Step2: A (13) A1 (14) 20 5 #4 2 F
BRI HEERE V = ()]
V= [0 (Fik)] e s-

Step 3: FIH K (16)~ X (19) wHlEF . 4%
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G =[G (AV k)]s

Step4: FIFHR (20) MR 21) 4 BIHIERF. 2
FOT RGBT EIEIE U = (i,
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Step5: A A X (22) M1 (23) it B 15 B Uk
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nxq
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Step6: FI FH 5K (24) F150 25) A EH. 4
FTEERMGE BN EERE ¢ = [0y ol
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Step 7: FIH = (26) M=K 27) HHIMER . 2%
T7 EARBTEEEEFE 6 = [04)],0500 M P = [Pis)imsn-

Step 8: K B EHIE ¢ = [¢945],,.,, 5 ¢ =
(@i, s THEEZ HERULECR ALY M2, 3E—25, %
MBI % % H bR UCECR AR M2 46
BH bR A AR M3, 38 ] Lingo11.0 #F#E4TR
filt, 19 2N HRACVTEL T &

mxn
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S5 2 BRI TG 2 A HEAT 2 AEAR, VRN R R A
T = [tj],, 5(F 3). B A% B8 1 7 DU 0,455 74 e
CAL BHRAMLUE C5f MELAFERE Of, BEAE (v 3
KN EP = [ef], G 4), B PAERIHE X R
BT BE A R A I ) R BEAT B Y, PR AR
FEA R = [rig) 5 (3R 5).

®2 BENELMENIRELER B = ], ,

cy cy cy
A {0.7(1)} {0.2(0.6),0.3(0.4)} {0.6(1)}
Ay {0.6(0.6),0.7(0.4)} {0.3(1)} {0.4(0.6),0.6(0.4)}
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B {0.3(1)} {0.4(1)} {0.2(0.3),0.5(0.7)}
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4x3

ct ey ey
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ctt cs cg
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K FH AR SCH IR X G i e 3R 7 v AT R
fige. | e, T A AR XY Dy Rk R A, BRI AN R
B AT VS AL B SRS, MR Step2 ~ Step4 1K X
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(0.2484,0.2949, 0.4567); M4} Step6~Step7 MK K42

S5 R 5 2 1) 5 TR R A 1 820 R 5 . R R o, L
Hx = 0.88112291 5 = 0.35); HRHE Step8 14 % FE XL
AVCHES 7 Zhe e Y 2 H bR LR M2, i3k —
B, R AU R 2 BARIL AR M2
R B AR AR M3CR T A2 I, BURLR %L
w; = wy = 0.5), & Lingol1.0 #AF AT R, 15
Bl 214 = To3 = 231 = 1, R 25 = 0. K, &AL
VLR SN B Ay 54 B, ILAL, B Ay 5&
4 By ULHL, 8% A 5EA By LR, B4 By %A
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BT AR S0 K i 2 2 0 BUE, A48 X0 3 4k
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