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An approach for group bilateral matching with uncertain weights under preference ordinals

LIN Yang'*, WANG Yingming '
(1. School of Economics and Management, Fuzhou University, Fuzhou, Fujian 350116, China;
2. School of Economics, Fujian Normal University, Fuzhou, Fujian 350117, China)

Abstract; An approach for group bilateral matching problem based on preference ordinals is proposed
with unknown weights of both sides of agents. Firstly, the definitions of group bilateral matching,
comprehensive satisfaction degrees are given. Second, use the OWA operator to aggregate each group
members’ satisfaction degree, whose weights is generated by so-called minimax disparity method with
given optimism index. Then, a single — objective optimization model that maximizes the comprehensive
satisfaction degree of both two sides is built and extended in this paper. The optimal matching outcome
can be reached by solving this model. A numerical example is provided to illustrate the application of
the proposed approach in a simple and effective way.
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PSR BIE R DR SE PRI —. S8 T 0, ASHIESE G D B AR R SR B MO ZR 5 A, it — 7o
ST 4 5 B EACEE R AR SGA VE BE R RT3k, 56t X7 2R B 45 (230 A B 205 Hh 68 5 — T ) D 4
A BAIRS UE HE A AR WU RE HEFE R PRI 7y S AU O T B2, ol SR VLR BE 45 e 3 m A5 B L AN, O
I OWA B XA Nl AT AR S, , AR ARSIl R, IR LARUA AR B B IOy H bR,
SEEHAREAR L. R, SRRIARAFIC R TT 5.

1 XS

1.1 BEXAMTE

FELAUC BE 9LH 7E 0U DG e B (0 S B _E AT AT (. ISP R A E S A, T4
BERGAIC R 3. FPTES SR 2007, WOF BN A = (A4, Ay, -, A, 27 EHRER
B = {By, By, =, B} (m, n=2); RK—Mttk, & m = n oo A, oRWIH i AEHRE, A, = (al,
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XA ARG ol X B, MW S af , By RGLb % A, MR B, i el = S,(6)) . B = S,(el)s
St S,(4), Sy(+) REAMHBIRIOIELIERE, UL S() =0 HS(+) = LAMESGR(10], S,(+) A
S(+) T

S (o) = ((n+1=¢))/n) (1)
Se(el) = ((m+1-¢f)/m) (2)
/E\:EFI:L = 19 2’ Tty m;j = 19 2’ Tty g kspi; lgqj
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2.1 HEFENEEHERE
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SLES e Y Yo e Y D (5b)
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X5 4 AR ] 5 5 VER AR ULFEE (ORNESS) {H. 2HZe 2B 1 i 1 £ SRR IR B 8 AN 3=
1.2 fR (3—34% 5 44 ORNESS ) .

®1 BALWEHXTRHRALWHRERF (7))
Tab.1 The preference ordinals provided by Taiwanese enterprises (7;)
i B Al

AVl L, L, L, L, L Ly
T,(0.6) (2,1,3) (4,3,6) (1,2,4) (5,6,5) (6,5,2) (3,4,1)
T,(0.5) (4,5,1) (1,3,3) (5,4,6) (2,2,4) (6,6,5) (3,1,2)
7,(0.8) (3, 1) (6, 4) (4,6) (5,5) (1, 3) (2,2)
T,(0.7) (4,3,4,5) (3,1,3,2) (2,2,1,3) (6,5,6,5) (1,4,2,1) (5,6,5,4)
7,(0.5) (5,2,6,4) (1,4,2,2) (3,6,3,5) (4,3,4,1) (2,5,1,3) (5,1,5,6)

K2 HHREWEHXTEZLWHNRERF (L)

Tab.2 The preference ordinals provided by China Mainland’ s enterprises (L;)

LY

RV il T, T, DﬁTfﬂk T, T,
L,(0.5) (4,2,3,4) (1,3,1,5 (3,1,5,2) (5,5,2,3) (2,4,4,1)
1,(0.6) (5,4,2) (2,3,3) (3,1,5) (1,2, 4) (3,5, 1)
L,(0.8) (2,4,1) (3,2,5) (5,1,3) (1,5,2) (4,3, 4)
L,(0.5) (5,2) (4,5) (3,3) (1, 1) (2, 4)
L:(0.7) (1,3,5) (5,2,2) (3,5,3) (2,1, 4) (4,4,2)
L,(0.4) (1, 4) (3,2) (2,5) (4,1) (5,3)

HWIE(3) , FREERUT ERRES RO, Hodr, 5 K& TEAL YRGB 230wy, = (10.433,
0.333,0.233), w,, = ( 0.333, 0.333, 0.333), w,, = ( 0.8, 0.2), w, = (0.43, 0.31, 0.19, 0.07),
wy, = (10.25,0.25,0.25,0.25);

6 R 9E Aol i) B FANEE AR YK A+ w0, = ( 0.25,0.25, 0.25,0.25), w,, = ( 0.433, 0.333, 0.233),
w,, = (0.633,0.333,0.333), w, = (0.5,0.5), w, = (0.533,0.333,0.133), w, = (0.4,0.6);
K (D)L () AL 2IR N N ILA 3 | 45 FEdtbab Bl OWA SFib AT 44, 152007 EWHFRYSE
R, MRS . 6 Pk

x3 BURZERCUNBERRTABEE
Tab.3 The satisfaction degree of each group member of Taiwanese enterprises
o) L, L, L, L, L L,
T, (0.69, 1.0, 0.44) (0.25, 0.44,0.03) (1.0, 0.69, 0.25) (0.11,0.03, 0.11) (0.03, 0.11, 0.69) (0.44, 0.25, 1.0)
T, (0.25,0.11, 1.0) (1.0, 0.44, 0.44) (0.11, 0.25, 0.03) (0.69, 0.69, 0.25) (0.03, 0.03, 0.11) (0.44, 1.0, 0.69)

T, (0.44,1.0) (0.03,0.25) (0.25,0.03) (0.11,0.11) (1.0, 0.44) (0.69, 0.69)
" (0.25,0.44, (0.44, 1.0, (0.69, 0.69, (0.03,0.11, (1.0, 0.25, (0.11, 0.03,

0.25,0.11) 0.44,0.69) 1.0, 0.44) 0.03,0.11) 0.69, 1.0) 0.11,0.03)
" (0.11, 0.69, (1.0, 0.25, (0.44,0.03, (0.25,0.44, (0.69, 0.11, (0.11, 1.0,
’ 0.03, 0.25) 0.69, 0.69) 0.44,0.11) 0.25, 1.0) 1.0, 0.69) 0.11,0.03)
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AL XN

(i=1,2,-,5;j=1,2,-,6)
H TR BRI BARIER b, ABE S o' =@’ =0.5. il Matlab {F LR fif 5 6 = 3. 09,

0
0
1
0

0
Eﬂ@@ﬂﬁ%ﬁ %(T,, L3>’ (Tz, L6>’ <T3, L1>’ <T4, L5>’ (Ts, Lz)%-

- o O O O

S O o =

0

S O o O

0

S = O O O

S O = O

0 5x6

Ly RVEFCHE. T ifix PEfic

W EHATFIE. DAVCHEIX (T, Ly) (T, L) A, BIEELS, ' +a” = 1.43, o + o =0.77,

331 +B(>2 — 137, 332 +Bél — 104’ EI] a13 +a26 $ (116 +a23’B32 +ﬁ61 gﬁ"ﬂ +B62~ %{uﬁg’ Xﬂ’@@ﬂﬁ%ﬁj

A VC FC XS PR PR 3G IE , AT I MG E 7 2806 fe o S 5. 0% 7 S i L VL .
K4 BUBREBHELUHNEBERRNABEE

Tab.4 The satisfaction degree of each group member of China Mainland’ s enterprises

¢7 T, T, T, T, Ts

L, (0.16, 0.64,0.36,0.16) (0.04,0.16, 0.64)  (0.64,0.16, 1.0) (0.04, 0.64) (1.0, 0.36, 0.04)
L, (1.0, 0.36, 1.0, 0.04) (0.64,0.36,0,36) (0.36,0.64,0.04) (0.16, 0.04) (0.04, 0.64, 0.64)
Ly (0.36, 1.0, 0.04, 0.64) (0.36, 1.0, 0.04) (0.04, 1.0, 0.36) (0.36, 0.36) (0.36, 0.04, 0.36)
L, (0.04, 0.04, 0.64, 0.36) (1.0, 0.64, 0.16) (1.0, 0.04, 0.64) (1.0,1.0) (0.64, 1.0, 0.16)
Ly (0.64,0.16,0.16, 1) (0.36,0.04,1.0)  (0.16, 0.36, 0.16) (0.64, 0.16) (0.16, 0.16, 0.64)
Le (0.16, 0.64, 0.36, 0.16) (0.04,0.16, 0.64) (0.64,0.16, 1.0) (0.04, 0.64) (1.0, 0.36, 0.04)

RS ARCUMEREWVHEEHEE

Tab.S5 The comprehensive satisfaction degree of Taiwanese enterprises

C, L, L, L, L, Ly Lg

T, 0.77 0.28 0.72 0.09 0.34 0. 64
T, 0. 45 0. 63 0.13 0.55 0. 06 0.71
T, 0. 89 0.21 0.21 0.11 0. 89 0. 69
T, 0.32 0.76 0. 81 0.09 0. 89 0.09
T 0.27 0.66 0.26 0.49 0.62 0.31

®6 PERLWIEFLWHL

AHEE

Tab.6 The comprehensive satisfaction degree of China Mainland’ s enterprise

C, T, T, T, T, T,
L, 0.33 0. 60 0.51 0.27 0.49
L, 0.34 0.48 0.56 0. 68 0.56
L 0.90 0.54 0.77 0.86 0.33
L, 0.34 0.10 0.36 1.00 0.40
L, 0. 66 0.56 0.32 0.77 0.42
L 0.50 0.47 0.28 0.50 0.17

x

4 Z5iE

BT B8 A 4 P (5 B AR A R DE B (R AL, i HH — b DT BC R SR T 32 307 145 A WU DE i
FERSR BV 5V, St XOT MR REAR 45 HO0k 73— 07 ORI R D 4F 5 G PR3 B 4 e 2 £
ERE, RS ERRE S RUR AR BE R R, SR 3 T OWA S WA, JF AR L B 23 5 1l B
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