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Abstract: A dominance method is proposed to solve mixed-measure decision problems based on the comparison
alternative approaches. A group of dominances is defined and certain some dominance formulas are improved. The
complementarily and consistency of the dominance matrix are validated. Then, a sorting method is investigated from the
perspectives of sorting vector, dominance vector and comparing vector, respectively. A comparison is donducted between
the proposed method and linear weighting methods and ideal point methods. Finally, numerical example illustrates that

the proposed method has advantages such as low complexity, high precision and good versatility.
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AR AT AT S A

BT _E A, R R T U5 R BB B, A SO
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1 B&ER

EX I SHWHEFEB = (bij)mxm. @M =
{1,2,---,m},i,j € M, #ZWHL0 < by < 1,b; +
bji = 1,b;; = 0.5, JUIFR B a2 2% B AN WA .

E X200 P HE W ERE B =
(i) mxm» Vi, 5,k € M, ¥ by; = bix — bj, + 0.5
JRT, TR KRR B B A0t — S50 A (LI 40 B )

G B3R E X, A3 810 458,

EE1 N EAMABHEREB = (b)) mxms
#3i, 5,k € M,

1) # bri > by, Wby > 0.5,81b;; < 0.5;

2) # A big > by, Wby > 0.5, 81, < 0.5

3) # A by, = by, Wb, = 0.5, 816, = 0.5;

4) £ by = by, M by = 05,81, = 0.5.

2 FEEHR

RNTEFRHE, LM = {1,2,--- ,m},N = {1,
2, ,n} WRETEHBRTREEX = {z1,29,
T JBEEILAU = {ur,ug, -, up b, REE X TT
% x; AR PR wy BFIPEE (ECAS B YEE) A a4y, ai;
AP SEH A PiE S AR X, = AR EEE
HE, i B R BE A = (aij)mxn. CHEALH
FER = (15 )mxn X THREEAE, A

Qjj . .
rij = i€M,jeN;
1] max{axij}’ a] 9
J

X =R, A

n
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j=1
n
M _ M M2
Tij aij/ E (aij)7
=1
n
U_ U L2
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=1
1€ M,j€N.
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VI i
21 MBETE

EX3 Wy = {ujlrp; = rej. pg € M,j €
N}Y AT R w, W7 R, WAL BRI 5. LB IRIR 5
BT T Rxy, 55 R a AT LR BT L S
BOCFARAR I AR R RETE AL 775 I i (SR BRI
T A ED) W] AR /N BN B, RSO 2 (= A
BN X 8] 250) W] 42 B8 AT R FE R/ BLO.5 i 25 43 5t
TR AR 25 b [, AT 5 X AR AR SR AN S
HIRPREE.

EX4 W Jpg2 = {ujlry; < 145,00 € M,j €
N}YRTTR W7 x, A FH IR,

EMXS Wdpgs = {ujlry; = rejupq € M,j €
N} RTTR 2, W7 5w, R IRFREE.

HH 3R 8 G IE R F1 458 3 AT

EIE2

DU = Jpg1 U Jpgz U Jpgs;

2) Jpql = Jqu;

3) Jqu = Jqpl;

4) Jpgs = Jygps;

5) Jpp1 = Jpp2 = D.
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3)dt, =d

pak qpk*
EX8 Fwdf, =

1;
1;

> diwe (p.g € M)
Uk €Jpg1
T7 G xy M7 R g AL e SO T 3 —
J7 RN —T5 RAEMR B F bR L LR S I A5t 1R
B
EXY Frwdy, = > dwi (p.g € M)A
Uk €Jpg2
UESOWESH LI EAS MY SN S
J7FNS 53— 05 RAE S BARbR L LA ST M Laxt 55
PR
WA Lk X, 55 e B3, BEu R4 8.



FA4H

FNEAE T AP B R R ERELHE R T R 765

EIR4

DO <wd! <1,

2)0 < wd;q <1;

3) wd}, = wd,.
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2 2 ’
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PSR ], B B A B 3 fEVP I 45 R B R R
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FARIR 530 (2) HEFF vy & 77 VR B HE 7 45 R 2 — BUH).
223 ET W EERHEF T
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T B oy FUAS[RI I 53 77 11 ), 45 21 (1) — ZEL AR 34 B A (R
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HEP 25 A, 1 F0 R i 07 NI fi 07 [ 72
AR ZER, G BA— W E B E TR, IR )
oy B, DU R B AR
X B E D, = (Vp1, Ur2, - s Vkm) s F
FH E AN 2 W R B P i o + v = 1, SRAFAH L
) v, 0 BN TR BB TR o, = (vik, vor,
L Ume) T B R v = %%lvjk,akg = Vi — Vg, Xf
R RS ) v, AE PR AR i
V), = (U, Vg 77):11k)T =
(U1k+gkga V2k+O0kg, " * avmk-i-akg)Ta
. 243 TR R R AR5, AT S
G
EX14 FRAEY = (v, vh, - v )T —5
PP ) R, e op 420 N A — A A S

/_ Upk Tt Ok Upk + Okg
P m - m 9
Z (Vg + Og) Z Vgk + MOkg
q=1 q=1
p.q € M. (3)

B Je AR — B b ) o’ (1 & R RS
377 AP S5 R, X SRR R HE 4 R AR — 2
f. FR T O0 3 RERE R Y — B BT, T R

Upt, = Upk + Ohg = Upk, + Vgl — Vgh =

Upk — Ugk + 0.5 = vpg4.

FTEA vy, = (Vg Vg - Vpp) T = (Vig, V2g, o, Umg) T
KPP RS A e, B KE MR BE ST R G — ek
MU D T B AEFE 55 07 2, I B F R 5 05 1, W
A 7 FNF o AR AR IR — 4k, 45 A — 5K
SRR AR H 1 05 SR, T T s A o 35 557 7 S AN B
BT T, BT SR AR A — B0 b A 1 4T A2 M R .
224 HFFERARR T

NG SR ARl ) B (O~ vy, A0 HERF 0 8, S B
AR DASE T B g, VR NARUE NS AR T AR — A
K143, Bt ooy A0 B FIHELE L AT TR, HI0 1 8 58 A 75k
FERT, b oy, 25 BORRHELE L5 T, 25 10 3 0 K HE 7S iR
S5, BT UA IR 25 77 SRHETE i s I, A 7 SR HELE i
T ap, 1E A2 805 7, AT DT i B, 3 BUAS [, &)

T B AE A B A AN R, 2 T BB L — N e
T5 5 gy NI T 56, LA SR A5
O (5 7 AT A SRR 50), G IR D10 35 B2 e SRV s 5t AL
N TR I AR NG, e e ) 9 i FoAt U SR HEAE S
AT AT R A — AN TT 5 o (RN T R,
H B Jm VB 2 FUTEAL J5 24900 1 (51 W H R %),
SRR PR I8 35 58 R SRR A 0t A oy R 5 8 408 X Ul 30 2 )

INBLE L 577 N2 s BT TR 3 505 ), 4
XPEAR FVE LRI T RNSH FOFE R T B RTr

YT, B 5 45 B — B0 B a8 E S AR F G, HEF
SE A —EUn.
23 RERFE

BT U 1) 7 58 LU 3 FE R Y 7 5 IR A 5%
WL, 4 TR RSP IR

Step 1: FFRFEFERE A = (aij)mxn FA AL
HIFBE R = (ri))mxcns

Step 2: 1 BT S Ak 10T B oy 5 HAR T T7 S4E
2 PO, 4% 2 (1) 23 0l o A0 343 B I AL R 5 1) B
vy,

Step 3: ¥ 3K 3) XL H ) &5 — B EL R R &
v’

Step 4: XM —# LA M B = (v, vh, ..., 00)7T,
2 H oy 8RN F A, 15 B I 207 RS HEF 45
R, o) (H R R R TT 5.
3 HEISHT

AR T BT /INRZE R A S s n Sufd 5
T I3, f LA A T R G (PGIS) J2 fiff P12 1) 8
FEARNT FE 2 — . AT DL i 58 & 75/ DXRE )
W PGIS ()5 BRI g o] 75 2, o) 3 iy 88 1 58 77 v
1)L AR S 5 R Gk R 3R 1 AR A S T AL i
W PGIS 96 4155 5 /N X (1) S PR &8 BT i 5 1) 1 s 4
s wg~ g~ uz~ g~ us A8 AT ZEHERE 1) S TE TR
b (@ ). Hodr: uy Ay I 5 FE (AR 2 e &l
), ug VAL HERL LG (3 B PR B SR AR A R A7
A R 5 INB), wa A5 25V o0 AT G B, wy NS IE
GER A BRNE, us B N SRR L. I 2 T i &
HASE, J5 3R L K377 it A # DL = Bk
ForaUgs th, A 18] 3 T0& T RO B R B, 53 2 T T 3%
m B ARbR. RR LK E BG4 B A E )
B Nw = (0.30,0.20, 0.25, 0.15, 0.10)™. . FH T2
TVERT 6 /N5 T /N X A5 ZE R AR B A7 HE 5, 1 e £
T A5 /N X
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*1 BEPGISHZFFNXIEEREEXIETRELE

Uy Uz U3 Uy Us

1 0.985 0.967 (0.90, 0.92, 0.95) (0.91, 0.94, 0.95) (0.93, 0.96,0.99)
3 1.2250.857 (0.84, 0.86, 0.90) (0.91, 0.94, 0.97) (0.91, 0.94, 0.96)
x4 1.029 1.092 (0.91, 0.93, 0.95) (0.85, 0.88, 0.90) (0.86, 0.89, 0.93)
x5 0.863 0.758 (0.90, 0.92, 0.95) (0.90, 0.95, 0.97) (0.91, 0.93, 0.95)
g 1.215 1.205 (0.88,0.91, 0.95) (0.86, 0.89, 0.92) (0.91, 0.92, 0.94)

W Do G 1 B B S SR R SR O, TR Bl A
FRSER 5y I ERTEAL, ST TG A () TR B R SR 4 P
[0.804 0.784 (0.381,0.402, 0.425)

0.787 0.678 (0.389,0.411,0.430

( )
R | 1:000 0.884 (0.402,0.430, 0.456)
(0.381,0.398,0.421)
( )

0.840 0.694
0.704 1.000 (0.381,0.402,0.425
| 0.992 0.629 (0.381,0.406, 0.435)

0.381,0.399, 0.423
0.381,0.408, 0.427
0.373,0.399, 0.423
0.403,0.426,0.453
0.373,0.395,0.427) (0.390,0.410, 0.429)

(0.394,0.421,0.447) (0.390,0.405, 0.425) |

BENLERE T Ras (ER AT RIAET LRELAT
i), 5 A 5 BAF A LU 4l vk AR 34 R, ik B
VUs1.

St HEFR ug, K10.704 < 0.804, #uy € Js10, 53 FE
B ds,, = 0.100;

S HEBR ug, K 1.000 > 0.784, #iuy € J511, LHFE
& di, = 0.216;

XiF HE b5 wg, TH AT RERE P25 > 21) = 0.500, i
uz € Js13;

X FEAR wg, IPHEFTREE Pz > 1) = 0425 <
0.500, W uy € J510, 3E— R = MBI HE B HE
/A‘\ﬁ[w]
dlr1,) = | S it 0 87,
TR B AR N ds,, = 0.006;

X PR AR us, TP T REE P25 > 1) = 0.201 <
0.500, W us € Js10, B — DI HBLAFEE N, =
0.014.

BRI, J511 = {ua}, Jsiz = {ur,ua,us}, Jsis =
{us}, 4% E L8 AIRE XL 9+ AU 34 B A AL 45
P
wdd; = 0.216 x 0.20 = 0.043 2,
wdg; =

0.100 x0.30 4+ 0.006 x0.15 4 0.014 x0.10 = 0.030 2.

B (D) THH vs; = 0.5+ (0.0432 —0.0302) /2 =
0.506.

(0.398, 0.423, 0.447)
(0.385, 0.405, 0.429)
(0.390,0.414, 0.434)
(
(

(
(

o
( 0.368,0.392, 0.420)
(

~— — "

) H S A 35 05 = 0.518,vs53 = 0.463,
vs4 = 0.509, v55 = 0.500, v56 = 0.492, MFF|FE T 25
F s — S LA I & o5 = (0.506,0.518,0.463,
0.509, 0.500, 0.492)T. 3t — 53 Jg (% s — E AR 4
M vs = (0.494,0.482,0.537,0.491,0.500, 0.508)7,
vgs = 0.482,05, = vs5 — vy = 0.5 — 0.482 =
0.018. #% A Q) tH H, F 2] — M L B =
(0.164,0.160,0.178,0.163,0.166,0.169) T, XF H % 43
EETHEYL SR T RS R N = v6 = 15 -
T > @y = wo. PHUETT RN SN K 3T AN X AT
Ze g RUHE R /N X, LA AR 56 25 e 1. XM v S B
5e U x5 NS TT EZXN A T7 SIS B — AR
a1, AR 77 AT s Fl 2, YIHELE R T, B N 75 5234
b 5, #HEAE S5 T, H s 5 @ BOAR 35 EE 2 XF 225 1)
B8R, BCHRAE S i T, R B A 77 28, R 2 4 4 de TR
HE)/NX

PL R HE PP 25 AR 1 — 2 i, % R Bk T7 %
SR HE JHG A FR) R 3 B AN e B, A i AR A R L AR
Ira) T 35 P8 B B N 26 2 T s

=2 MBEER

1% vy Vo V3 V4 VU5 Ve

Uy 0.500 0.513 0458 0504 0494  0.486
Vg 0.487 0500 0445 0491 0.482  0.474
Vg 0542 0555 0.500 0546  0.537  0.528
o 0496 0509 0454 0500 0.491 0.482
Us 0506 0518 0463 0509 0.500  0.492
Vg 0514 0526 0472 0518 0.508  0.500

PR REFE R VT & Z R Q) R
EANv = (0.165,0.163,0.174,0.164,0.166, 0.168), &
N5 0 A P ZE e AR 7 R A5 R AN 25, AR
T3 > Tg > T5 > 1 = Tg > xg,;.\%ifﬁigﬁ?%
% R R S A B (RAE A7) T HES A
FEBAR R 1n) & (R — 1) B e HER1, 459 21 1 HE P
GERMKIRTE 23 = 26 = 15 = T1 = T4 = X0, HIEN
BRANA— 73— 5 B S5 R A [F], B AR R/
e H 56 JE M DR A AN AR . A8 T B, o e W e A 77
Fwg NEE RS WARYE 2.3 19 R ) T 5P 3R, 6 5
FoAh 5 A HRAR 2 A LU RIS 2R (95) # i
B R ETHE AR (25) B E N

wdd; = 0.0856, wds; = 0.0017,

wdgy = 0.1108, wds, = 0.001 1,

wdd, = 0.0955, wds, = 0.004 4,

wddy = 0.096 4, wds; = 0.002 3,

wdgs = 0.0596, wdsz = 0.003 4.
B A3 B AR E N v3; = 0.5419,v30 = 0.5548,
v33 = 0.50, v34 = 0.545 6, v35 = 0.547 0, v3 = 0.528 1,
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R s — St 3 M B vs = (0.4581,0.4452,0.5,
0.4545,0.453,0.4719)T. tHvs W] &1, vys = 0.4452,
O35 = Usz — g3 = 0.5 — 0.4452 = 0.0548. X} v
PE-F R A i, IR 4 2N (3) kA3 o' = (0.1643,0.160,
0.1779,0.1628,0.166 4,0.169 3)T.

SEBR b MR RS AT RIS R, g R
AR RS 16 B, P AT L 1 8 A2 4, 45649 A2 ik
J [ 1) & 44178 (0.513,0.500,0.555,0.509, 0.518, 0.526),
H—Ab 5 #4— ~Nv' = (0.164,0.160,0.178,0.163,
0.166,0.169)T. ANE B 7 HEZ1 25 AR KA, AR5 AT
T3k 137 SN SE KT TR SRAS I — Bk B A R
R, Gt — T 8RB
4 & »

B SX A T 8 VRS 5 M PR D MR 2 e P SR
R, S ) T — Mo e B v A oKL B
TR R — SR BT, BT T U7 SR AR 5 HE e )
R B 73 b FH S 45 SR AR T R 4 R R — S,
EHEFP A B 77 i R R B IR 2, tH R
) TR TR RN B R SRS R AN G L
AN Gt — 1 e 2 85 R, HAt S/ A5 B
THREBUR S 5 SeBL. 1z 080 (0 94 B2 vk SRk R D9 (e
ST P S 46 e 5 B H BE AT Je 2k B A A0 95 B
F B, AN 2 DR N 3000 0 R P e e A i i 58— DA S
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