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An improved PROMETHEE II method and its application in
Z. probabilistic linguistic term sets circumstances

HE Yi'. MAO Junjun'?. DENG Lijun'
( 1. School of Big Data and Statistics, Anhui University; 2. Key Laboratory of Intelligent Com puting &-
Signal Processing » Ministry of Education (Anhui University): Hefei 230601, China )

Abstract: For multi-attribute decision problems with unknown attribute weights, an improved PROMETHEE
IT (preference ranking organization method for enrichment evaluations II) method was proposed in the ZPLTS
(Z probabilistic linguistic term sets) environment. In this method, the comprehensive reliability of each evalua-
tion information was determined by the reliability of the evaluation itself and the reliability given by the deci-
sion maker, and the weights of the attributes were further determined. The distance measure adopts extended
Euclidean distance, which can overcome that the deviation of decision results caused by the distance between
different ZPLVs being 0 in the ZPLTS environment. The practical application shows that this method signifi-
cantly outperforms the TOPSIS method and the traditional PROMETHEE II method in reflecting the original
data information and determining the weights of unknown attributes. Therefore, this method can be applied to
multi-attribute decision problems.
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B R H w4 E R T IR A AN ARE AT B A TR R HELTS B 45 i 25 52 5 S bR
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XF 5 AMERLRT x, G =1,2,3,4,5) AT VAN, WEAG B & 15 G5 S VAN () L MR 55 B (e,) \RL AR
() A TR I3 (e ) ERR SR (i) A2 THE (e WA EUIE B BOCCHR L] P i Bl A0S 2% Sk
6] WY 7 6 X e 22 4 i B IO 5 B EA T B AR B, O K B A O 3T N 2 3R i ZPLTS, ARG B SCE X
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1E | HAEL A 2 1) A RS AN SR 2 MR 3 TR

®1 BRMEHNNE
c, Cy Cy Cy Cs Cq
w; 0.144627 0.201629 0.152115 0.171327 0.198 741 0.131561
F2 EHARIEHEEMBMOES
(&1 Co C3 Cy Cs Cg
x, H5d 3.941569 3.056 415 2.492 465 2.562469 1.318111 2.142 684
x, 5d" 2.302 887 2.279746 1.855391 2.701017 2.604 681 3.249 680
xy H5dw 4.952 954 4.013780 3.713033 3.533847 3.050 824 1.474 582
r, 5d° 3.653133 3.221623 1.457 098 2.388210 2.472 607 2.826 365
x; 5d 4.834 938 3.700 649 3.022 306 3.699128 2.842 885 1.897 801
3 EARIGEEMHOES
c Cy Cy Cy Cs C
x, H5do 2.108714 1.248403 1.220511 1.215590 1.570232 1.097919
z, 5d 1.710191 2.340686 1.265 295 1.616 023 1.255812 1.926 231
x, 5do 3.127913 1.288 393 2.058999 1.461935 0.670811 1.303 696
r, 5d 2.418196 1.416 352 1.231902 1.108 386 0.605 809 1.630684
rs 5d 2.966 793 0.995123 1.588411 1.664 349 0.611698 0.858 246

WA 138 2 Mk 3 LA R AL SEAe Bt R A SR Bl 07 % ¢ AW T 07 5 & B9ILSEH6 200

Iix;,x,)=

NI L E I

0

0.024 287
0.060 880
0.041082
0.063513

AR b R (A A R R A SO AR R BRI (T (e D) VIRAE (¢ () L
Ll (p (e ) WAL 4 RAEERE R MF R IRAE T RPN 2, >0y >0y > oy > A 24

0.068048 0.019727 0.022352
0 0.003115 0.003026
0.088 030 0 0.027 451
0.065517 0.005027 0
0.101050 0.020081 0.038559

0.006 225
0
0.003945 .
0
0

x4 ARIWEHE.RNEFERE
X, X, Xy x, X
¢+(1g) 0.189761 0.322 644 0.047 950 0.091 389 0.010170
¢ (x) 0.116 352 0.030428 0.180 306 0.111626 0.223202
¢ (x,) 0.073409 0.292216 — 0.132 360 — 0.020 240 —0.213030
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x5 ARAFAFEMTMNERRRER

ViR PEA 38 B YLk g
. $(x,) = 0.073409, ¢(x,) = 0.292216,
05 B
?Riﬁ?’lﬁtg[?ggﬁijﬁf ¢(x3) = —0.132360, ¢(x,) = —0.020240, x, >z, >x, > x5 > a;
. $(x;) = —0.213030
C(xy) = —0.19454, C(z,) = 0,
= 1 2
%i?%ﬁgﬁ%{i Clay) = —0.47371. Cay) = —0.27956. ), > o, >, > 1, >z
= o Clx;) = —0.52841
. C(xy) = —0.01099, C(x,) = —0.00013,
f(r‘?;[s% r'j;'j; Clry) = —1.01353, Clz,) = —0.15927,  z, > 2, > 2, > 2, > x,
i C(x;) = —0.996 84
. Q(x,) = 0.127912, Q(x,) = 2.297 727,
3 0 W T “THEE ;
%g?%{%}JE’]ﬁPOR;)FI\)/ILIHEE 1 Q(x;) = —1.061620, Q(x,) = 0.615266, Xy > x, > x, > a5 > T
=0 = 0.0 Q(x.) = —1.979290
‘ Q(x,) = 0.120106, Q(x,) = 2.221669,
o5 AE | ot
;%i??(ji{%kojfﬁ PR:()ON([)E;FHEE 1 Qxy) —0.762200, Q(x,) = —0.000910, x, >, >a, >x; > x;
1= 009, p = 0.0: Q(x.) = —1.578660
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