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ABSTRACT

The multiple attribute decision making analysis has been comprehensively discussed because it can not only
deal with the conflict of multiple objectives and fuzzy problems, but the difference of preference orders as well
in terms of reasonable opinions and analytic techniques. Based on the intuitionistic fuzzy sets, this study
explores the intuitionistic fuzzy permutation method in multiple attribute decision making problems in order to
solve the difficulty of intuitionistic fuzzy data collections and proposes a mathematical programming model. By
means of the computational experiment with random numbers, four indices of the consistency rate, contradiction
rate, inversion rate, and Spearman rank order correlation coefficient compare whether the outcomes are
consistent with that without transformation. The experimental results indicate that when the number of
alternatives is restrained, the first three indices maintain quite high average values. In addition, the rank order
correlation coefficients show the higher the average values, the lower the deviations of average values. As a
consequence, if we want to simplify the procedure of permutation method, the matrices and weights are the most
appropriate part to be simplified. Moreover, when the number of alternatives in a decision increases, the results
of computation between simplified and non-simplified data converge eventually.

Keywords :  Multiple Attribute Decision Making, Intuitionistic Fuzzy Permutation Method, Mathematical
Programming Model, Computational Experiment
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14,(=0.0520) < 1,(=0.6710) and v, (= 0.4250)
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. A,| (0.0000,1.0000) (0.3333,0.3333) (0.3333,0.3333) (0.3333,0.0000) ~(0.6667,0.3333) (38)
" A (1.0000,0.0000) (1.0000,0.0000) (0.0000,1.0000) (0.3333,0.3333)  (0.0000,1.0000)

A, (0.6667,0.3333)

(0.0000,0.6667) (0.3333,0.3333) (0.0000,1.0000)

(1.0000,0.0000)
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—B% (consistency rate) : st EARER R TE T %
HIEF R G Ee 8 - IR EGEE TS —
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cFRIFEREFEA T EEUAE—ET R
N EIAT BT AR BB T s R LAY
FENEFF R —E

7 [& # (contradiction rate) : FIFAFE R SR
o TRERCEBEIRR R S R YT R 0 (Rl
e L R (IR SR A P A B i i 5 — 20 - {H2
TEBEPRAARN - ARG 2 FIAERA AL B 5
EIRSHIR R - DRI AS f A B R A 5 220
RRE T LUE R EN T E R T E =

ST {E R TR

EH B WHE
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. [ (inversion rate) : R TT 20T RyRilTR R
(&R 0y - ATE T ER Oy (B - R EHIES ()
REER - SR EAFRIEERTREEE - 2
(8T ZE RN & AR B AR LR B - LA
S A SE TR AR AR E I -

TRER

AT FERHE AR SR T ThesE > SRR R S
T {8 P B AR AR S S R SRR DS L
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FAEMHFTE R ARAVES R - e 2 HERIELOIR S
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05}
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03

Consistency rate

02

(LR N
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3 : 5 : ; 5 s
B 1 —ZCRHT4RE

2 RyP TR ZAT4RIE - e AT LRI ISR
WEE T (BRI - £ 014 —H BT 0.24 -
RETTEEEETHR > RUASIERE TR AR
AR TR - AAE RHVAER - (H2ETT %M
BUNL 6 > FERRE LR EIEEE 0.2 DT -
EITEEEAE o T EEOE I - 7P )& Ry
LIRSS - JTZE(E%R 10 2 - HE
[ERET 0.24 > Rop G REgm IR - & 72608
Bk 3 HUIRHEE - FIERARLAA 015 0 By g
A (EEEFHEE o M B A IS R BB E N A B
PSRy 50 Hop JER 24 AR LT HHIFE S
S8 HErHE M (EBC Pran B B R AR A
& o HEEAREE » FERZITRE 23 %
8 EFHHEE, -

0.30

Contradiction rate

2 pIERITRE

3 Ry SR AfrériE > (L sl DUE H R
W= 5 SRS E 0 > i€ 0.24 —% E71% 0.54 >
REETTEEE ETHR > B ERTRAYM [EASIE

WIEER 55 42 5 — 1]
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PEET R HARHGER - fER R Bl g -
HYIE A _ETHEREES o & T NG 8 B
FZEEAREG/NFY 0.5 DUTS » & T = E A2 5§
PE(EBEENOET - SR Z RIS B A IR - 5
ZE(EEUR 10 ZHkp - HEGEHET 0.57 - RS iR
IR o TTE T FR(EE R 3 AR > SRR
NAE 021 RNEERE KA o BT EFHM
AIDAER R HR R 7 i B 2R BT
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Imversion rate

Mumber of alternatives

3 FEEARTERIE

R 1 Rl AR SRR (58 AR E R A S0E
P FEARAHBR (R B P E AR E R Rk 3D
RIREU FylE] 4 R[] 5o 8] 4 R FLSAHRIHRECTIE
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i SFEEEYER A R ETTHTRIES - ¢ 0.83 &
A ETHE 0.90  MfRAEERYE IR 2RI T
FEAIHEIE - € 0.32 & M2 0.08 » URIEETT
ZEAE I AN > W SR B R HH 245 SR el
AT - Fermbhsd A T2 (EE R 10 - JBIE(EER
6 HHRF{: > HEFRARRA RBP4 {E Ry 0.9001 - AL
(EREERAEAETEEE S 3 - IR 10 Aks
iz > HEGAHRAAECP9ER 0.7953 - HEETT
ZEAEBAE - B (EEE Iy - H P EEE
G2 AEEE BRI REES - Bl w2
B2 L i ikt T ] =2 3R HHEA R A AR ATRE R > 72
Ti % 3 EAFETTEER 4 PO E BTN
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ZEMAR BRI RS A R R A L BT

% 1 FPAR B BETEER

FHAHRH R E (AR )

T e L
IRIER 3 4 5 6 7 8 9 10
3 0.8295 0.8261 0.8351 0.8287 0.8252 0.8052 0.8118 0.7953
(0.3543)  (0.2985)  (0.3091)  (0.2699)  (0.2979)  (0.3154)  (0.3130)  (0.3402)
A 0.8463 0.8475 0.8500 0.8528 0.8463 0.8537 0.8372 0.8420
(0.2183)  (02121)  (0.1721)  (0.1742)  (0.2034)  (0.2428)  (0.2224)  (0.2128)
. 0.8658 0.8571 0.8595 0.8473 0.8459 0.8647 0.8625 0.8691
(0.1621)  (0.1679)  (0.2060)  (0.2007)  (0.1841)  (0.1615)  (0.1699)  (0.1609)
6 0.8577 0.8541 0.8728 0.8709 0.8768 0.8709 0.8717 0.8678
(0.1886)  (0.1697)  (0.1515)  (0.1839)  (0.1453)  (0.1296)  (0.1596)  (0.2031)
. 0.8856 0.8816 0.8763 0.8889 0.8652 0.8692 0.8814 0.8750
(0.1641)  (0.1147)  (0.1444)  (0.1387)  (0.1504)  (0.1190)  (0.1354)  (0.1744)
8 0.8654 0.8800 0.8877 0.8757 0.8730 0.8910 0.8800 0.8902
(0.1186)  (0.0907)  (0.1733)  (0.1632)  (0.1040)  (0.1041)  (0.1376)  (0.1444)
o 0.8656 0.8720 0.8763 0.8827 0.8920 0.8852 0.8914 0.8964
(0.0725)  (0.1333)  (0.1489)  (0.1475)  (0.1411)  (0.0860)  (0.0874)  (0.1339)
10 0.8774 0.8880 0.8873 0.9001 0.8808 0.8944 0.8996 0.8965
(0.0769) (0.0779)  (0.1003)  (0.0946)  (0.0881)  (0.0868)  (0.1140)

(0.0929)
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