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ap ap an
(4,70%) (1,60%) (1/8,50% )
(6,10%) (1/2,30%) (1/6,20% )
(1,20%) (2,10%) (1/5,30%)

4 N =200, KRB AMEE-FtEy =
73.5% BEE K, A HBE-BUERT. AF
BB RAELBEEAN TMILEE0.4394 1)
AIREPEH 56% , MR A 3 FALE 51 40% BIw]
fEPEER 0.477 8 F10.597 4, HAUE MECEPIE, &
e 1703 B HeBEIE , fRE A 3SERE FIREA L,
RN 2 FALE B B/ FIREA 1 f13, =/ MRk
ABHRSEHEF R wy > wy > w,.

21 EFAMABENENHHRER

Table 1 Weight result based on the calculation rule of

unascertained numbers

NE
B - - -
w wy w3
1 (0.271,26%)  (0.0808,56%)  (0.353,20%)
2 | (0.4394,56%) (0.1175,30%)  (0.447 8,40%)
3 (0.6154,18%)  (0.1534,14%)  (0.597 4,40%)
E(w;) 0.4273 0.102 0.500 7

PTTH:2, 200 KRR R 2. iR 2, E T
YERESTHER T AR EEF 3 E , = M A5k
PR wy > wy > wy MRIEA 1N 3 BAE LB

I RBEA L HEZESS 1 BRRECH 38 K, REA 3
A 109 KHETESS 1 2, MREAN 2 NEH B/ T
BHEN1F 3. FE 1 T 2 i BREAETIE
BEJTHEN B HEFF AR

TR AR SO R S AU B L X R B0
17 3R 2R R s AL 38, W48 B — o e
FIMTERE(E=MAITEK ap = 3.6,a3 = 0.95,
ay =0.156), KN EH w, = 0.402,w, =
0.093 7,w; = 0.504 3, 5 X4 R HE
FRIE s & A X RS0 i, A8 B — A X R 5CH s
B (E=MERap = [1,6],a3 = [1/2,2], 0y =
(1/8,1/51), HAE N w, = [0.230 5, 0.559 4],
w, = [0.068,0.17], w; = [0.358 9,0.623], % &
5% EPEAFEN E TRERME. BRT
RAMBOZEENA R R T ERN T, 8%
EREEARFREE MR, Bk, RETEEH

PIRIER , XBRA TR .
x2 BEFFHRONEESER
Table 2 Weight result based on Monte Carlo simulation approach

w Mean Rank' Rank?® Rank?
w, [0.2247,0.6316] 0.4210 38 109 0
wy [0.0526,0.1655] 0.0858 O 0 147
wy  [0.3158,0.6098] 0.4932 109 38 0

g2 [REERG,In—EEA . 730 E
FILF VR, B F TER MRS E RMF B
A (EANERMTEE « = 1), BN TEH
AHP HIBT4ERF A .

A % A
apn a3 a4

axs axn a3

([12-11,20%) ([2-3],40%)

([3-41,50%) ([1-21,30%) ([2-31,20%) ([1/6-1/5],60%) ([1/2-1],70%) ([3-4],50%)
([2-31,30%) ([12-1],30%) ([3-4],60%) ([12-1],20%) ([2-3],10%) ([2-3],40%)

([172-2],20%) ([1/4-1/3],20%) ([1-2],20%)

([1-2],10%)

FEN = 2008178 A WK Bty =
70% , Bk —BbEBer . Ak 2,200 KSR
W 3. lR 3, ETERAENT KEREFY
X/ SCHEF w1 D> w3 > Wy > wz,{ﬁﬁk
1HABRTFHE=REA,BEEA 2 4 K7
AEHEGE , 75 200 BRI RIEA 26 51 IKHEE
A 4 28T, TR 45 89 IRHFEERIE A 22
B BLBIRE A 4 BREE FIRIEA 2.

23 EFTRHEFFHRINONEER
Table 3 Weight result based on Monte Carlo simulation approach
w Mean Rank! Rank? Rank? Rank!
w [0.2350,0.523] 0.4053 %0 50 0 0
@ [0.0800,0.2121] 0.1164 0 0 51 &

W [0.1869,0.5005] 0.3525 50 90 0 0
ws  [0.0809,0.2135] 0.1257 0 0 89 51

PRFE AT LA IR B 5 BRI IR AR
PUKF ABRRRHER T HIAE, Z)a, #% 8 AHP
MR EASHERBE LS SNE, A
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 Research on and application of new uncertainty model in analytical hierarchy
process

ZHU Jian-jun', WANG Meng-guang®, LIU Shi-xin®

1.College of Economics and Management, Nanjing University of Aeronautics and Astronautics, Nanjing 210016,
China; ‘

2.School of Information Science and Engineering, Northeastern University, Shenyang 110004, China

Abstract: Decision-makers’ preferences cannot be expressed correctly sometimes either via the original approaches
or their extensions in the Analytical Hierarchy Process (AHP) under some uncertain decision environments. In addi-
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tion, information distortion is inevitable when integrating multiple experts’ -preferences. To solve these problems,
comparison matrices following discrete distribution are studied, and unascertained numbers are introduced into the
matrix. Moreover, the consistency property of the unascertained number comparison matrix is analyzed. The local
consistency indexes and the whole consistency indexes are developed to test the consistency of the unascertained
numbers matrix. Two weighting approaches are put forward based on the property of this new uncertain model. One
is based on the calculation rule of unascertained numbers, and the other is via the Monte Carlo simulation approach.

The practicality is illustrated two examples.

Key words: analytical hierarchy process; uncertainty; group decisions; unascertained number
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Fig. 1 Possible value matrix with side summation
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Fig.2 Reliability matrix with side multiplication
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