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Three-Way Decision Evaluation System Based on TOPSIS

Sun Zuoyu, Yu Hong, Wang Guoyin

(Chongging Key Laboratory of Computational Intelligence, Chongqing University of Posts and Telecommunications, Chongqing,

400065, China)

Abstract;: Technique for order performance by similarity to ideal solution (TOPSIS) is one of the multi-
attribute decision-making methods and is used to solve supplier selections and other questions generally.
In the process of evaluation focusing on production, there are many evaluation objects and hierarchical
structures among objects. Decision makers pay more attention to the classification of objects, namely:
good, medium or poor, though the evaluation systems for above problem are very insufficient. There-
fore, this paper proposes a new three-way decision evaluation system based on TOPSIS. First, the ana-
lytic hierarchy process(AHP) method is used to calculate the weight of attributes. Then, to solve the hi-
erarchy relations among objects, a preliminary classification is added before the process of evaluation. Fi-
nally, the improved TOPSIS method is used to evaluate objects. Case analysis result shows that the pro-
posed method is effective.

Key words: multi-attribute decision-making; hierarchical analysis; technique for order performance by

similarity to ideal solution (TOPSIS); three-way decisions
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A B AR IR S @ T . 43 31 F Language test (L'T), Professional test (PT), Safety rule test (SRT), Profes-
sional skills (PS), Computer skills (CS), Panel interview (PI),1-on-1 interview (1-on-1),

x1 ENEY
Tab.1 Objective attributes
X Candidate Good Medium Poor LT PT SRT PS CS
X James B. Wang 4/10 3/10 3/10 80 70 87 77 76
X Carol L. Lee 5/9 3/9 1/9 85 65 76 80 75
X Kenney C. Wu 6/11 3/11 2/11 78 90 72 80 85
X, Robert M. Liang 3/11 5/11 3/11 75 84 69 85 65
X Sophia M. Cheng 4/8 1/8 3/8 84 67 60 75 85
X Lily M. Pai 2/7 1/7 4/7 85 78 82 81 79
X7 Abon C. Hsieh 4/9 3/9 2/9 77 82 74 70 71
X8 Frank K. Yang 1/9 2/9 6/9 78 82 72 80 78
Xy Ted C. Yang 1/5 2/5 2/5 85 90 80 88 90
X0 Sue B. Ho 5/10 3/10 2/10 89 75 79 67 77
T Vincent C. Chen 1/6 3/6 2/6 65 55 68 62 70
Z12 Rosemary 1. Lin 2/11 5/11 4/11 70 64 65 65 60
Z1s Ruby J. Huang 1/6 2/6 3/6 95 80 70 75 70
Ko George K. Wu 3/9 4/9 2/9 70 80 79 80 85
x5 Philip C. Tsai 3/8 1/8 4/8 60 78 87 70 66
X6 Michael S. Liao 3/7 2/7 2/7 92 85 88 90 85
7 Michael C. Lin 2/8 4/8 2/8 86 87 80 70 72
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xk2 EUREK
Tab.2 Subjective attributes
DM#=1 DM #2 DM #3 DM#14
PI 1-on-1 PI 1-on-1 PI 1-on-1 PI 1-on-1
T 80 75 85 80 75 70 90 85
T 65 75 60 70 70 77 60 70
T3 90 85 80 85 80 90 90 95
T 65 70 55 60 68 72 62 72
x5 75 80 75 80 50 55 70 75
T 80 80 75 85 77 82 75 75
X7 65 70 70 60 65 72 67 75
T 70 60 75 65 75 67 82 85
g 80 85 95 85 90 85 90 92
Z1o 70 75 75 80 68 78 65 70
xn 50 60 62 65 60 65 65 70
kay 60 65 65 75 50 60 45 50
x13 75 75 80 80 65 75 70 75
T 80 70 75 72 80 70 75 75
Z1s 70 65 75 70 65 70 60 65
T 90 95 92 90 85 80 88 90
x17 80 85 70 75 75 80 70 75

N A SO R X R HA R R R X R G AR AR — 2R, AR A
J& M Good, Medium , Poor HJ1{H .

TEAFBIEHE R JE . E e i & ZAT it B m A E . o T O 5 R SCRE L L i TR SR 45 R K AT
SR EXEHEBEERE TSRS HEENE. PRSI TIERENT A REH. @
WML 28RN EE EH I 7 AN EENE ST 52 RT3 A SO R A E A
Mk 3 R, MR CWRERIFGEIT 4 FELSWERT . 7T LM AHP J5 32588 U8 PEACE .

EFIRTEO AT 75 2 A3 B B DL R () MAE . sk 3 v ORI A O 1R SR g A~ 2y
S0 EL A DL B B UK 3 JE AN EE o o PR ARSRAEION {0} AN 25 ) XS 5 o BT X AN B0 BB o0 T
AR 2 11 43 2 BE AN 2 (1 TOPSIS = 324 7 A .

®3 BHENE
Tab.3 Weight on attributes

A Attribute DM# 1 DM=#2 DM =3 DM =14 AVG

a; Good 0.050 0 0. 060 0 0.050 0 0.057 5 0.054 375
a Medium 0.020 0 0.010 0 0.020 0 0.015 0 0.016 250
as Poor 0.030 0 0.030 0 0.030 0 0.027 5 0.029 375
a, LT 0.059 4 0.037 8 0.054 0 0.048 4 0. 049 900
as PT 0.176 4 0.100 8 0.120 6 0.123 9 0.130 425
ag SRT 0.059 4 0.073 8 0.045 9 0.053 1 0. 058 050
az PS 0.117 0 0.158 4 0.150 3 0.136 4 0.140 525
ag CS 0.117 0 0.106 2 0.090 0 0.096 5 0.102 425
ay PI 0.194 4 0.193 5 0.182 7 0.202 7 0.193 325
ao l-on-1 0.176 4 0.229 5 0.256 5 0.2390 0.225 350
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Rank,,. 37 #7345
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Tab.4 Pre-classification
X a, a, as a, as as a; as o a Rank,,.
T 2 2 2 2 2 1 2 2 1 1 0.5
k2) 1 2 3 2 3 2 2 2 3 3 0.5
x5 1 2 3 2 1 2 2 1 1 1 1.0
Xy 2 1 2 2 2 3 1 3 3 2 0.5
x5 1 3 2 2 3 3 2 2 2 3 0.5
X 2 3 1 2 2 1 1 2 2 2 0.5
x7 2 2 3 2 2 2 3 2 2 2 0.5
xs 3 3 1 2 2 2 2 2 2 2 0.5
X 2 2 2 2 1 2 1 1 1 1 0.5
kan 1 2 3 1 2 2 3 2 2 2 0.5
X 3 1 2 3 3 3 3 3 3 3 0.0
X2 3 1 2 3 3 3 3 3 3 3 0.0
x13 3 2 1 1 2 2 2 2 2 2 0.5
X 2 2 2 3 2 2 2 1 2 2 0.5
x5 2 3 1 3 2 1 2 3 2 2 0.5
X1 2 2 2 1 1 1 1 1 1 1 1.0
kar 2 1 2 1 1 2 2 2 2 2 0.5

B TR SR HE B ) TOPSIS J7 pE AT VR4 Bt 58 (1~ 00 O 13078 81 S HE 4, A
Y Rank,. B @, =0.2.C" AL 0, =0. 8, WEMLERINE 5 Fim. k. C RRaGtiy TOPSIS =
PRI 4L Rank,. % B 50 3655 B Rank Ce,) % 74 307 1 18 B 45 0

R5 TEMER

Tab.5 Evaluation results

X Rank,,. ct Rank(z;) Ref. [20]
X6 1.0 0.749 63 1 1
X9 0.5 0.682 53 1 2
X3 1.0 0.572 49 1 3
Xg 0.5 0.595 87 2 4
X 0.5 0.618 01 1 5
ko 0.5 0.598 53 2 6
X 0.5 0.548 23 2 7
Xy 0.5 0.524 53 2 8
X3 0.5 0.492 57 2 9
X1o 0.5 0. 486 25 2 10
X5 0.5 0.362 35 3 11
X 0.5 0.597 77 2 12
X7 0.5 0.438 16 3 13
X 0.5 0.568 87 2 14
X5 0.5 0.449 39 2 15
X 0.0 0.217 36 3 16
Xz 0.0 0.335 75 3 17
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