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Method for two-sided matching decision-making based on the weak
preference ordering infor mation
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Abstract: For the two-sided matching decision making problem usirgyrttatching parties’ weak prefer-
ence ordering information, a decision-making analysishmetis proposed. The definitions of the stability,
satisfaction and stability satisfaction for the matchiftgraative are given. According to the matching party’s
weak preference ordering information, one matching pagtisfaction degrees at the other matching party
are calculated. Based on the stability constraint, an opéition model is constructed, where the two objectives
are to maximize one matching party’s satisfaction degradsnaaximize the other matching party’s satisfac-
tion degrees, respectively. According to the charactesisif the model which belongs to a type of 0-1 linear
programming model, a changeable step algorithm is desigmsdlve it, and then the matching alternative is

obtained. Finally, a practical example is given to illustréhe feasibility and effectiveness of the proposed
method.

Key words: two-sided matching decision making; weak preference argesatisfaction degree; optimiza-
tion model; matching alternative

1 3

il

B S A i e A DR R U DC T e 3R 190 AL, 391 50032 U e 6 10 AL PO 0 9 2 2 B A AR DL 1, K2
55 1R PURC P 4655 B 2 BRI IR 5L 1) RO e, YR BL T — SR I XU IS S R 3R 1) A, o —F 5 A S IT

WeAs H #8: 2012— 05— 09; 1511 H#{H: 2013— 05— 06.
FETH : ERAFP IR AR S BT H (71021061)fH 5K AR FFEFE 4 % BT H (71271050) i35 2522 8 18 L 2R
L IRMITIE 4 %5 Bh IR H (2011004211001 1y Yo i Al 45 BHF 24 9% & TR I 4 ¥ Bh I H (N110606001).



154 2 4% LR ¥ 294

FE ], 52 5 AR U RE T 48 FE IR HE XA VT L P SR 1) L e, PSR 1 45 e P TE X R 6 L 7 PP T 2K
5 BEFER ML 7 T)  $9 M P A% T7) =R e (S50 1), BT, BN EE RE R
T Al 4 BTG 22 S O P A G SO DG S e SR il A AR E 5, O L 32 G M R AR R P A AR
PRUCAC 7 . GaleSH M g FLAeT X US4 UL e P SR ) 8, 2% 18 53 o005 3 O 4 iR o s 6, et T3
RS EILACI G-SHIE; RothPI B & 4F G-SHILBEAT T4 RN AT, JF 4 X2 UL C ey 1l 37 e vt S BR B 18 ik
41, Yoshihisd# (1% 18 T X2 UG AC 34 4 HH R B 7 £ 6, 4t T 2 T D 2% [0 g e 3R 407 5 125 PaisT A
FT KA B REALAS E UL ), 234 7 REAUAA 2 PEVCEE AL R P sk a5, R4 T 3 T P 39 T 1 1.
PRT5 3 SR B SRS T T e P (L 00320 D PR S ) R, R T DA S0 096 3 E e oKk H A R A A
Y Vicki OVt o 3 5 i 4F 7 JE AT BE LG IC R 38 1R R, 45t T oot ) G-S T AR KR, B T4
C R SR i 7L 4 52 2 1 DA % DG e 2 A R AN 22 36 A PR, DG 3 A I Ik 4 L A PR i Ml 2 BROTE 22 57
dr P AR R, TR B4 0 A T AT B 55l e 5 R OSkRFE AT T k. H 2, B
B OR T2 T 55 i 4 P B PR 02 DG JBC R 35 925 I i R L 2. BEh, A BT R, Bl e
SE M4 SRFK) X2 DG 5 2 A 77 vk R RBAS 2 B0 23 AR LA UL L 77 5. R R 4% FE Rk H T
BRRENELIR, 7T RE S T E0A LEULAC 44 i T AR R A UL O G M DL RS 2R 3% b B, A SO 3 L
e A 58 O 2 P £ JEL RO OUIZ D PR R S ) AL, 4 H 17— 7l ) B =% RE ot R M R AR M Y DR BC ek SR W T
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FE% FB FET 55 w4 A5 S A OSGL UL BE R SR TR e, SRR 5 DL B4R S I L7 ILRC E RS &4 A =
(Av, Agy..., Ay} RIB = (By, Bo,..., By}, 3t A, F1 B, 4 BIZRE i A H 7 UL L AR j A2 7 TG
EAR Y By 1), AByu oy, DBy 9 A, B 2 IR RS AR FUIREFFFRE, B A, (1), AAy o).
AAy, oy Ho B, BRI IERR A A SR BRI BE, 30 By 1), Bovgays - Bovioy € B Au, (1), Au a0
Aﬂj(m) € A Uz()j‘:' A; % By, By, ..., B, \NLBIZ (1) — > HEF, B, (k) ABﬂi(t)1Vk <t 193'(') H B; K
T AL Ay, A MRBIZE I — RS, Ay, (), Ady; (), V0 < ¢ AR NS THEF SRR, BRI
TR R R 1) BT (RS - 20R); 2) “MTEEN T (RS = %x); 3) “Sih T (1
P55 ~ RR).
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TEX 10T SUHVCHER p 5 WSS e AUB — AU BT VA, € A VB, € B, it £ F 44

Du(A) € BU A, E pu(Ay) = A WK A, A TSRS

2)u(B;) € AU B;, # nu(B,) = B;, W B; BA LA %,

3)% u(Ay) = By, W u(B;) = Ay, WBFK (A, B;) WAREICED 1 Wt f9— AN ISAERE

88 1(A) = By, W u(As) # p(Bi), By £ By, By € B.
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],EEP /L(Ai) = j,M(Az) = Bk,% (Ai,Bj)ﬂ] (Az,Bk) (%Eﬁﬂ—FE/\%ﬁ:Zﬁ 1) Gij < gikﬂhzk >
hir: 2) gij > gix Bohae < hii3) gi5 > gare B by, > gy, WIFRIZ LA 7 S A A€ UL AL 7 8, 5 WIRR A ANFE € UL
BeTT 5.

EX 3O X FRUAITHE 1 : AUB — AU B i@ MILE T R, #5 A, Ay € AVB,, B, € B,i # 1,k #
7. Hd w(Ay) = By, u(A4;) = By, 8143 (A, B;), (A, Be) W2 955+ gix < gix + 915 H hij + by < hag + by, T
FRIZVCEC 7 S A AN R LG J7 5, 75 IR R i = UL AL 77 5.

EX 4 H—ULECTT AT LA TT &, RN 207 AR I AT 7 58, WIFRZTT A s Ae g IL RS 7 6.
31 HERAFEERFENZH TR EEMNLEEE

WG = (gij)mxn AP ITILHES E XS 477 ILEC EAR R R, BT W RR = "BEWEE X —
FRET (= 7), — PR EM T (4 ~7), BB N T RTILE 4K A, T 5, SHBH ST 277 LR 344
) P 21 B o, AN =" SR RIS, TR O DS 44 A, B i e 2 2 St e 14, IF B4t if
R TRERAE IR 1/2m.

& DU DY S A W LRI TR R T A T B, 027 ISR E &, | DY | A1 | DL
GRS Dy F DY IEEE Ry (B;) i A WS L 4ARIF P78 B, MR IF PP, Pr(Ra(B;) = q) &
TR AN LRI T4 B, HHES o R, ¢ = 1,2, ..., n, JEHL z Pr(Ru(B;) = q) = 1.

% |DI>| > 1, Ry(B;) RESAATER A [| D] + 1, | DY | + | DIy |] LR B bl &, B

1/|Dly|, |Di|+1<q<|Di| +|Dl|
Pr(Ry(Bj) = q) = 1)
0, q < |Df|+18q > D7 |+ D),
ST | & RIF P TR =, A, XF B; WG FHI3EME E[R(B;)] A
E[Ry(B;)] = Z qPr(Ra(B;) = q), (2)
qg=1
F 1 2m S ARIFIPTRE, A, 5T B; MR FIASEME E[R(B;)| A
2Mi
E[R:(B))| =Y > qPr(Ru(B;) = q)/2™. @)
=1 ¢g=1
BT PERN, MR 207 IEE EAR AR, ¥ B[R, (B;)] ATHYEAL, 1538 A, X B, PR g; A
Gi; = (n— E[Ri(Bj)] + 1)/(n — E[Ri] +1), i=12,....m;j=1,2,...,n, (4)

HA B[R] A A; KT Z75 ICRE B AR B/ SR IF P 12 4E, B[R] = min(E[R;(B))], E[R:i(By)], .. .). ¥
S, 24 T UCHRE 4k A, HORIF R P AU & - B~ R, A 2 = 1.

FIBE, B H = (hj)mxn. BZITUEI EAR B 3R HRIFFREET A8 n, A =" KR, QU M QY 4 HI %R
7R By WK p AR TREF R T RSN T B, i IR A, p = 1,2,...,2%; |QU | A1 QY| 4
S 9 5B QU | R QY| X O, (Ai) 9 By I h 88 p 4 i B 7 T R A, B 17 8. Pr(0, (A;) =
v) FIR B WATES p I T A HEESS v (LIS, v = 1,2, ,m, H i Pr(0;,(A;) = v) = 1,
Hrf

1/1Q], Q% [ +1<v<|Q |+ 1QF
Pr(0;,(A;) =v) = ‘ %)
0, v <|Qi7 |+ 18w > Q77| +(Q1,

FKTFK@), /15 B; X A; FIRERE hyy R
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HAE[R,(B))] = 22 > wPH(0,,(A)) = v)/2, E[O,] = min(E[0, (4)]. E[0; (42)). ... B[O, (A,.)]).

—10=1
G, 427U UK B, ORI BEch (U = SR~ S, 4720 — 1.

ANHEUER, WEE gi; A hyy BAT 0T PR

MR 1 @ARSE) gij, by > 0.

MR 2 % g7 = max{gi1, gz, - - -, Gin }, ] = max{hyj, hoj, ... hy;}, W g =hf =1.

MR 3 % g; =min{gi1, gios- -+ Gintr h; =min{hy;, hoj, ... hyi b, Mg >0,k > 0.

MR 4 (FBIEME)E 1) g5 > Gieegir > ga kL € {1,2,....nhk # LW g > gui 2)hiy > hyj,hay >
hyjou,v € {1,2,...,n},u # v, Why; > h,;.
32 MEIATEK KRR

FIN0-178 & wijv% AH Bj TE UL ECxT, ) xy =1, gyl xi = 0. R & 2 F5E X3, AT AL T i €
BARILHEC 7 MR

Max zZ1 = Z Zgijxij, (7)

i=1 j=1

Max Z9 = i i hij:Eijy (8)

i=1 j=1

s.t.
day <l i=12,...,m, (9)
j=1
dwy <l j=12...,m, (10)
=1

.. . > ) — .. : ) = e

x” * Zk}:!]ik>gij Lik * Zk:hk]‘ >hij :Ekj - 17 ! 17 2’ » 11 J 17 2’ Al (11)
zy; =081, i=1,2,...,m; j=1,2---,m, (12)

H 2 (7)F R (8)43 Bl R 7 e K AL 7 UL HE 340 2,75 DS IR =44 (35 = B s SRR (L0) Bl R n AN H
VTG 3440 2,77 TS FE =4k 5 22 7T LS 55— J7 DS FRC AR TR R IL s s (L LA AR 3 SCRR[L2) 80 2 X 2 8 e s
SE AR EAE.

EIR 1 B (7) (12 RTFAE R BUR.

IERR BEAY(7)-(L2MI A R IL, AT A RS HEH AR, Hln, oy = 1,2, = 0,1 #£ kFj #
Ul RBRY(7)—(12Y1 — AN RIATRE. dE— P Hh, WIAT T — B A — AN A R, B, A% B (8) R E B (7)M
HH AR AL R B ARt R AR L (7)—(L2)1 — AN Rk IEEE,

FESLSIZ ¥ VT ) R, A R T i R B DT T 2= A X5 359 T vk 280l e o o 1 B e DL By .

AR H, AR (7)—(L2)2 £ H bR O- 138 F0 Rl 455 784 4t o 455 284 (7)— (12000 4 A1, AR SCAK 98 SCHR[L3] 1 JE
AL W TR AR K B

PR 1 R BERT)-(12)F Ak PIAS 5 H AR AR A B B () AL B (1), e AR R () AN AL R H AR R
4y 9 S (7R (@) 1 H b iR Bk, 4R & 4308 K (9)5R(12). 4 Sl K AR AL () FI(N), 15 2] S AR
il X R X5, 25 R0 23 R AR X A0 X 0 N 1) B b R U, o X AR (8)H, SR AH N 1Y) B b bR 2
K 29

H® 2 WIIHIENREE, s — 1, mABRRE N M;

B3 WK A = (25— 25 ) /(M — ), HIEBIR (s), BIZERI() s AL S0 hijz;; >

i=1 j=1

2 o ACRIREIEL (s), it X1, B G AR R 27, 6K X ARNBIR(8), 13 FIAR 0 H AR
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BB 28, H s > MR 2y + A > 25, WEEBTR 5, B NS 4;

PB4 s— s+ 1, 7PES;

$'5 WHENRES T = (X7, X3, XY
21(X), 20 = 22(X), X € II;

$E6 MFBREERENRBEEV = V(2 2), HEEME X = ag max V(21 22).

TEIR 2 A7) (LYK BeARAR X o I f DT L 7 8 24 W A e IL T 7 6.

WERR RS ML R AR (LL), S Ui X 5 A IS HE 7 5 BAR AR e UL 5 .

BB X 6 R R T L 7 S R R IS 5 &, W AR %ISR 7 9, JA,, A, € A VB, B; € B,i #
Lk#j5, A e, =1z, =1, MH 2z =0,z = 0,52 g;; + 9ix < gir. + 91 B hij + hae < gir + g1 FIBF
AL

L X = X\{zy; = 1,2y =1} U{ry = 1,2, = 1}. 35 X ANRAATE, W X' ASRERA 2 ITEL T .

X RAATHR, W 2y = 210(X7) 2 = 2o( X)) 73 0 NPT E AR R AL 20 F1 2 BOMEL, WA

2 2

Ty EX'\{zin=1,21;=1} Tuw€X\{zij=1,2,=1}

E huvxuv 2 hijwij + hlkwlk + E huv
Tuo €X\{zip=1,21;=1} Tuw €EX\{zs;=1,21,=1}

KBRS X WABETE. Fk, A7) (120K SAf X R I TL AT 77 58 A W5 A e T AL 77 . EEE.

LX) Ik A AR I 1 A A B 2 =

; R
21 = GikLik + .glj:Elj + GuvLuy 2 gij:Eij + GikTik + GuvTuv = 21,

;- =
2oy = hikxik + hljl’lj + Lyy = Z2-

4 EHl

TP A A BRI = S T IR # AR RS, H O ILEE =42 A T FIBAR =AU AN A B4
b, 2075 DGR 3 44 2 5 I & ) B AR A F AU A A A b, 32 3 A A2 5 78 3 — B Bl 21 IS Aid = 44
HEHEA={AL Ay, .. A EAEERMZ T ICE XA B = {By, B,, ..., B} kW5 B. 5 LR =
1k A F B4 H IR P % B8 B R H AR Mk A | b AR R 45 B 2536 bR, £ 7 ITHE £ 1k B, 2%
F A% B IREF P 3222 18 LRI H R RE ) i - BURIMSE , L FIB AR A6 28 5 A& Fa b, H 7 LA
FARFI L J7 ICHE AR % H R L (5 B AR 1R,

F1 BAEEMCAHERBHBBREFFER
Table 1 The preference ordering information provided by-sigted matching party

fite

fite

Aq Bs >~ B3 = B2 = By > Be > Ba B Ay = As = Ay ~ Ag = As = Aa
A2  Ba=B3»>Bs=Bs=Ba>B1 Bx As>As~A1~ Az > As = A
As By > Bs = B1 ~ Bg = B3 > By Bs Ay = Az = A = Ax = As ~ A
Ay Be ~ By ~ B3 > Bs > By > B2 By As = Ag = Az = Ay = A1 = Ag
As As = Ag = Az = As = A1 > As Bs Ay~ Az - Ag = A1 > A3 = As
Ag By = B3 > B¢ = Bs > Bs > B1 Bg Ag = As ~ Az = A1 > Ax = Ay

MR Z(1)=X(4), ATA5 7 LG 3= A PR3 T B A e

37/48  2/3 1 1/6  27/48 1/3

4/23  11/23 22/23 1 13/23 15/23

c_ |24 1 512 16 560 13/24
1 4/19 1 8/19 18/19 1

1 7/12  1/6 39/48 7/12 37/48

4/23 1 22/23 12/23 8/23 16/23



158 %5 LR ¥R % 29%

RAE(5)—=X(6), I 275 VT T = 42 1 i 7 FEE R o

1 2/3 1/4 1/3 12/23 12/19
4/23  5/24 1/2 38/48 1 7/19
21/23 2/3 5/6 2/3 7/23 17/19
14/23 7/24 1 27/48 1 5/19
8/23 1 1/4 1  3/23 22/23
14/23  2/3 2/3  1/6 16/23 1

FINO-LHR AR & v, , FESL 8 WL IL AL J7 S M ARA I BY(7)—(12), %’éﬂ%l KIS KEVER R, &

S B R LAY () AN BB DR AR X7 R X5, LA A I B A R B (27, 250 ) R (2, 23), Hob X7 = (g, =
Lo = 1,235 = Lywyz = 1,50 = Liwee = 1}, X5 = {211 = L,mas = 1,230 = 1,43 = 1,254 = 1,266 =
1}, 27 = 5.069, 25" = 4.339, 2\”) = 4.845, 23 = 5.667. RJ5, BLM = 20, Z3d A 37K, 7T ARG HAE
fift, BARIERIEFEWZE 2 Frow.

F2 THRKEZEMERRTE

Table 2 The iteration process of changeable step algorithm

BRUE HKA Hm x () EAREREE 2 BdwEm s 2
1 0.069 z11 = 1,200 = 1,235 = 1,243 = 1,254 = 1,266 = 1 4.937 4.587
2 0.060 x11 = 1,204 = 1,236 = 1,243 = 1,255 = 1,262 = 1 4912 4.894
3 0.044 x11 = 1,05 = 1,234 = 1,243 = 1,250 = 1,266 = 1 4.873 5.317

HRMRESTT B IT = (X7, X5, X1V, X172, X{V ) )5, WP A AR A R RIBRE RV b
Vi(z,22) =wi(z — 21) /(2] — 21) +walze — 25) /(25 — 23)
—0.5(1 — 3.384)/1.685 + 0.5(z5 — 3.753)/1.914,

o wy Ml wy 23 90 K0 A w45 I B AR 20 Fl 2o BRCE, wy + we = 1wy, wo > 0, X B H wy,wy =
0.5, (2 — 27 )/ (zF — 2,7 ) A B#E 2 RIBIE, 27 = 5.069, 2; = 3.384, 25 = 5.667, 2, = 3.753 A h itz
RRLZ rh S FB H AR 2, AU PR B KA AN BB /M.

W2 2 P AR AR B B R V b, ) V (25, 247) = 0653, V(212 22) = 0.933, V (2", 2{) =
0.679, V(2 2) = 0.751, V(217 28Y) = 0.852. /T 0, V/(2\7, 23) S RLAOMR X5 hMas iy SR AR, AR [ T
BLT RN (Ay, By), (As, Bs), (A3, B2), (A4, Bs), (As, By), (Ag, Bg).

AT BEBARE E MR DL EC YR SR AR, R TSR A% R AR PR 4 SR R XU DT e ¥R SR R AL LAY, BT BT
PSR A R AR e A R A, SR vk IR Wesie 1) 8, S5 b 73 it 45 R IR 3 s,

£3 HULMTER

Table 3 The comparative analysis result

NGy =S HARRSE 21 5 HARRE 20
AEBIGEMAR (A1, By) (A2, Bs), (A3, B2), (A4, Bs), (As, Bs), (A, B3) 5.446 5.883
F et tLm (A1, B1), (A2, Bs), (A3, B2), (A4, B3), (A5, B4), (As, Bs) 4.845 5.667

MRE) AT, FEAF EIRE ARG T, S H 7R E 21 = 5.446 > 4.845, RN, i8I 47
WEE 2, = 5.883 > 5.667. {HFTHf & MITLEL 5 A& B RECXT, WVCHIXT (Ay, Bs) 5 (A, Bs) B2 H FAC
XA gas < Gas, hes < has), TR T BARDTEC 7 RIFs e M. 5 AR e ARG, st i I E 5
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Hxs, B i DR AR VL BC 7 S IR e 1.

5 &RiE

ASSCEE X H T 55 4 A5 S UL VL BE R 5 1), S Hh T — MRS Ik, 07 iRl 1 % iE UL il )7
SEIRASE PRI, S 57 DADU G FE A4 U2 306 7 BE B K H s IR DA A B SR Al S L DL i U5 6. ek, 368 2% FE AR,
SE ML ARG TG B E (VLG 5 AN B AR E PE LR TR T2 T 1 2E IO DL AC T SEE4T T 3 e A, 2t — 2D Ui
P 07 3R A DL G 7 58 BN AT SE R 2. 5 ©A BT SUSCR A LE, AR SC48 H I X0L DL BE s 520 A7 75 4%, R
R8T VLHC 7 ST PE ARG S Pk, AT DAGRE S B 25 PR M AR R M I, IR BE AR 28R 20 A e DL K DL e Ty
S LU HE A B T AN R R 32 2w VT O B A UL RS R A IS T
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