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Abstract: Assuming that there exists a dishonest coordinator, this paper studies the strategic manipulation problem in
group decision making from a minimal cost perspective. First, a problem of manipulation individual preference with
minimum cost in group decision making, and an approach of measuring minimum cost to obtain the coordinator’s
desired alternative ranking are presented. Then, a strategic manipulation model on individual preference with minimum
cost is developed to manipulate the ranking of alternatives. Furthermore, we establish the strategic manipulation model
under weighted average (WA) and ordered weighted average (OWA), respectively. By setting different objective
function value of the model, the performance of WA and OWA defending against strategic manipulation is compared.
Finally, a numerical case is adopted to validate the effectiveness of proposed models, and two simulation experiments
are designed to compare the impacts of changes in the number of decision-makers and the number of alternatives on the

robustness of the WA and OWA aggregation functions against strategic manipulation of individual preferences.
Keywords: group decision making; strategic manipulation; individual preferences; minimum cost; optimization
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TR I R o, BT SR T SR, T
M R I E T A A E R (A 2
).

B 4 AL sEE S s SR

DR e, BAE =H G, WEFEHETH K
FA 5B 1 0 A

QR H e, MIHHE M H, HREDH K
W RAEAANSE K T

) hH ey MHB T S, HEFIETH M
B R B8 S A4 BE [ 4 A

4) R F e, BURHIAE RH &, I FHEIH
S A [ R B AN 2l S ).

B8 4 Ar R T 6 ANk 0 H i i 17 =
W R prs:

U, = (0.8,0.89,0.6,0.63,0.95,0.81)",

U, = (0.7,0.4,0.78,0.95,0.9,0.75)",

U, = (0.85,0.7,0.9,0.7,0.86,0.85)",

U, = (0.95,0.75,0.71,0.68,0.79,0.91)",

S o Qi e £ B R R R SR S T RN IE (1)
I RERE, BOE s, X, I e, iR EIR N TR
(as) FUFT AR (ay), e BB WOHTREYR (ay).

— N E, 7 RS R R R, &
TAE— N, /it Be 88 55T 2 A MR L 0 &, B
B 4 A7 sk E N 6 AL H ik — MR TR
BEATHEE . B, AR SE I AR, Wi 3 AT RE R AN K
S, Ath/ b A B2 BE S AL B /NI RRAR, (45 4 A PR
U B 1) R, DTS S B R 2 A Y T
H Wl 5 G 3 il AT 48

ARG T, ER R S B ) B N A 1, A
S —JECPE, AE R R U Atk K BCE [, AR, 4
fo = 1, BAEAS R PRI P, (fy Al 471

1) Bk SEH B E A A

A =(0.3,0.18,0.4,0.12)".

O X4 FXH WA &5, 5T 250 4 1) &
H 30 (2) Al (4), AT B0k T ZINHES ey = (4,
6,3,5,2,1)". R iR # A BHREIH ag, Blas N
PR o7&, M EHELr: = 1. %A Lingo ¥t
B PREAT SR AR, TR S WA T, i o sk g
VARl 47 1) A

U, = (0.61,0.89,0.6,0.63,0.95,0.626)",

U, = (0.7,0.4,0.78,0.95,0.9,0.75)",

U, = (0.85,0.7,0.9,0.7,0.56, 0.85)",

U, = (0.95,0.75,0.71,0.68,0.79,0.91)"
i, AT LAREh IR T Fas IHES N 1, B a; B0,
1658 B /N AR 0.671.

@ K FRH OWA RS, 2T 2 R &7 1 &=,
B3 (3) F1 (4), AT 35 %3k 7 RINHES Ny = (4,
6,5,3,1,2)". & as NHIERN TR, WHIBHEA r:
= 1. R Fl Lingo ¥4 #5584 P, i3k 47 >R fift, v] 15 %1
OWA I, Hp i ik S e 1A P 5 2 i 1) A

U, = (0.8,0.89,0.6,0.63,0.95,0.81)",

U, = (0.7,0.4,0.78,0.95,0.9,0.75)",

U, = (0.714,0.7,0.9,0.7,0.55,0.696)",



%247

X e AR ROP AT R R 8 AR AT SR R AR AL AT T 451

U, = (0.95,0.75,0.71,0.68,0.79,0.91)"
i, AT CARR IR TT SR as HIFHES A 1, BRI as B30,
TE R e/ AN 0.59.
2) WIREH M E A &N
A =(0.2,0.38,0.17,0.25)".

® Y FRM WA &30, 3T 2 50 i 17 &
Bz 2) 1 4), TR T B S R A ry = (3,
6,5,4,1,2)" WA E A LR T {as, a,}, B
{as,a, BB T7 &, WA HEA& {rs,mi} = {1,
1}. RH Lingo B AL P 34T 3R, w15 3] WA
N, Wi B SR R SR T R

U, = (0.8,0.89,0.6,0.63,0.95,0.81)",

U, = (0.7,0.4,0.733,0.95,0.514, 0.75)",

U, = (0.6,0.7,0.9,0.7,0.86,0.584)",

U, = (0.95,0.75,0.71,0.68,0.79,0.91)"

i, AT LR IR TT % {as, a, Y HIHES N {1, 1}, Hhi
{as, a, }EEETE, LRI BN A A 0.949.

@ HFRA OWA E¥t, izl (3) Al (4), i3
FIHEMHEAZ SR Nry = (3,6,4,5,1,2)". Bk
WE R ERRTH {as,a,}, B {as, a,} NPT
R, WIEHEA {rz, i)} = {1, 1}. SR Lingo %5
P47 K AR, AT 453 OWA T, Wi 38 i g i
B PSR e Th) A

U, = (0.8,0.89,0.6,0.63,0.95,0.81)",

U, = (0.539,0.4,0.78,0.87,0.561,0.56)",

U, = (0.85,0.7,0.9,0.70,0.86,0.85)",

U, = (0.95,0.75,0.71,0.68,0.79,0.91)"

i, AT AR T % {as, a, Y IOHES N {1, 1}, Bt
{as, a, P W3, 169 1B /INA R 0.766.
32 LWIIE

ARATBEVE AN SER 07 3L, 430 R A R R
T3 ST S Y RN i 4 1) 52 BT A 9 0 B
A, IEIE WA FI OWA AL G T, L Bk
WA NP e

1) Vo5 Bt /N AR (R R

B, BERINAFABENREEES, Y E;
={e € ...,e;}(j=1,2,..., ;1 € N*), B2, j
PEBRR, EATHRREERERZ. 2 f, =1,
IO E I BN TS S a, HEA . BYA R BOYA 43 5l
N WA F1l OWA RNz BT j MR H E =, i
BT S a, HE 4 ey BF, S 1 B A i 4 1)
eI BN A, R, BT JSRm 1, A v R
HEXT WA M OWA T, Wil & s hi g J7 = A

S, T AN R AR — e, B a N
BT &

P E S5 1.

N mA;

it BYAFIBYYA.

step 1 (B ML= A= 5 AN Y 36 3 09/ A 4 1) & ):
BEATLF AR AN PSR AR G M B U, = [
(j=1,2,...,0), Hrfu, €[0,1];

step 2 (P2 AEBRA T Foa, IR FEG ro): BEHLS
AR E BRI T Ea, MRS

step 3 (THELf/NEA BY M ML BYY): N HTRER Py
MR P, 155 WA F1 OWA T, WM Ihig o7
Fa, HE2 I, T2 BN A BY  F BYWA.

BB AFE B m A HE, AT 55007 5 11000 X,
2 BY M BYTA M P 4E, a3 .

0.6

04 //W
0.2}
—a— WA
—— OWA

0

mXj

B,

0 5 10 15 20
J
(a) m=6,1=20, f,=1

0.6

] 0.4‘/.““,“&“‘1“‘4“‘“‘
—=— WA
——OWA

0

0 10 20 30

(b) m= 12,11:30,fk:1

E3 WA 1 OWA TREG RN KRR

&N B FBOY

& 3, a3 240 45

OAEZERFELEHET( > 1), HELT OWA, B
WHE WA TR T R, FELR LK
FRY RS SRR SIS 1 48 R SR 1) O 2 1)

LA RRY]: OWA MECFRME (kP& 4 . &
W R AR A E) R AR ML P B 1 AR o, A4S P AT
DABKIE “RA AR 1 H bR a5 2> 550 5) s Wi 1)
HRANR) SRECILERN, T WA BB Rt (PR AT
EREDSSWIBERE AN ER RN b= AR
e, R EE I R SR AR A A EE O IR e, R
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AT B R A 5 R 75 B LK P55 . TR, WA R 0S—— X
U ER R A NI E: ¥ 8GN oowa

@ OWA Fil WA F, B S E BRI £, - 0.3}
VA% TR\ T e 44 06T, 6 9 /N A f (B 45 ®
KA 0.1¢

G R BB KN T REHE . P T ra—
T VRS S T, 5 AT ok R s ) 45 L P % 0 8 j
A B AR R I, T s SR FE W b 2 48 7 1K, . (a) m=20,1=6, ;=1
11 ST T BUASEES) J2 731 B A P A e [

@ MEREHEHEMNEZ, LT OWA, WA
T M A e S AR O B K B A <

G F ] OWA BRI 45 45 B 1 10 7 =X,
1 HCE e SRR LR T K (K 0, 97 9 B 20 0.1y
PERE B Ao — 1k, T WA B, U HR AR RS o 3R 0 1I() 2I() 30
B e, PR ) 25 1 4 45 Tk, T LU A R B j
ﬁé%. (b) m=30,/=12, f,=1

E4 WA 1 OWA TNFEMIMRFEER

2) 77 EANEO T e/ AR R 52 ).

Ho, BEmMAFRENTRZES, TA, =
{ay,a0,...,a;}(j =1,2,...,m;m € N*), &4, j
PEBRKR, EATH T REERZ. S fi=1,rH
PR R TT Ka, HEA. BYA B 739504
WA Fl OWA ¥ 5T A 7 R, s
T & a, HERZ ey i, S0 R AN PR e 1 1n) 5 BT AR 2%
() e/ AR R, Wik Sege i B I R T RHE
ZAEXS T WA 1 OWA T, Wi 2 s Dh 5 S
I, B TR B AN A 5 AN R — R, W B a A
PRI TT 2.

D7 H S5 1L

N mAN;

i BYAHIBYYA.

step 1 (BEHL™ A ISR G T 54N 7 RNk
P BF 10) & ): BEALZ AR IR E R T 5T RN
MEREFITRU; = [ual,,,(j =1,2,...,m), Hh
g € [0,1];

step 2 (7RI TT Ra, FIHEHEL r7): BEVL™
A AE RN TT R B  rT;

step 3 (VF 5 s /N A BY A AN BYWA): [ A7
P AR Py, 735307 545 2] WA AT OWA T, #0H
TR INEEN T a HES e iE, A8 B B/ A
BY B,

B AN E B m A HE, 1S 4T 525847 5111000 X,
32 BY AR BYYA T EE, a0 4 B,

H &l 4, 20 a3 200 T 2518

OFEBRFTREET (m > 1), HELT OWA, P

BB By FI B

W AE WA T IR T R4, & EAE o R
F1R) J3 A R SR S 1R R R S 5 %) A i - ) .

ZEE LR AU T REENE LT, OWA
PIECA R R RS WA N BRI /N A
BURT OWA N /N A.

@ BEE 7 ZHERINZ, OWA Fl WA T, ¥
H B TT RHE AN, 16 3% /N A IE 3k
K.

ZEEIR R T7 BRI, TS B R 4 R R
T, S BRI AL, PR A R AT S R OR. R,
To e K FH W Fh S 45 07 =X, B9 e ik 77 22 1 0 R A
A DL R TR K RS R BT ER .

@ ME T RBERNZ, HELT OWA, WA T
N A S AN Z NP RSV S T VS

ZEE LR OWA BEAUH 75 45 i 19 77 5K,
8 AR PSR 7 RECE A WG KBS LT, BiTa g
PERE AR — 1, 1 WA B, R RAERRINZ T
R, A R BCE O, R A% B A
RICH B 6 AN S B N, 22 A 1 B 7 R KR
e L

05 LR E6 TR BLSEEE 11 3 m] DLR B A L+
OWA, WA 7E /Ml i 7] £ 1Y) SR W R 9N i) 7L iy ¥
TRME BRI PE RE SE 47 BEE sk E R G 2 Ny
FHENEZ, OWA 1 WA B 1 5 0 45 O\ (1 P B
PR SR R T, {H 2, WA B SR s BN (1 VEREAR EL T
OWA & KA —1k,
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4 ZrR5RE
ASSCE )T FORE AR o SR o A O B S 15

AR, EE N AT
1) MR R AN SR, AT REIE I IR S

PR ORA RFT & B H M . AR TR

AR R SR R Rl e SR I R Sk SR A SRS (1

i tr [F) 6, TA B T SRR T A4 1 H .

2) FET R /N AR R B R R, JESL T de D A
A A O 1 7 R SRS R AR TR SR VR 5 0-1 £k 1k
I 0f A5 2R AT e A, B T XS A A 27 S I 45 A AL
RITEAT 1SR, I 45 AR s AR AF A2 F PR R

3) A — A EE R 56AE 1 B AR A 3L
P, Bt 1A S 017 EL 73 i BBk SR R AN T
ZHETA, X T WA FHIOWA T, Y& i
J5 SR HEAA I, SN T RS A i 1 17 B P AE 2 1 A/
JRAR ISR 45 B, A EL T OWA, WA TER ¥4
A SR N 0] e B A S A s YA RE

FEREIA PR RE T, R S A AL — € B AE
KA, BT — Ao P 2%, BIH: 2 0 25 1) B4 o
S AR S R IRBET, AN PSR A 1 7 L AT
BEAT A HL, BEMANMA ST T5 W R i T AE — A
[ PREE HLEEAL 0 BEAh, e A G iRt —
SR SE A A BT, IR BN e A R A R
SRl I (AT 28 FLsE AL (R, B Uk 2 WY £ 3R 858
T, BT AT MWITE B A2 TR A4 17 55 i
B A L.
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