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Using Dirichlet Probability Model to Combine AHP Priorities

Sung-Chul Kim

Combination of AHP priorities is essential in combining opinions of multiple experts. There are two
ways to get combined priorities: one is to combine the pairwise matrices and obtain the priority from it
and another is to combine the individual priorities. In this paper, we use a Dirichlet probability model
to combine the priorities from multiple experts. The resulting combined priority is an expected value of
the model, which is a function of some measure of the homogeneity and credibility of the group of
experts. We give some interpretations of this measure and illustrate them by numerical example.
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6 |Elx|§)|\eBR 6 |E[X|§) At
0.1 102 025] 0.2 13.04171] 0.183569 | 0.1875 0.1 102 1025|055 3.43566 | 0.256828 | 0.275
0.2 02]03|0.25 17.00761| 0.239391 | 0.2375 0.2 1021031025 3.50081 | 0.261699 | 0.2375
(11031037} 0210.25 18.76926| 0.264187 | 0.2625 (1) 03|03 {02015 3.422089( 0.255814 | 0.2375
04|03 [025] 0.3 22.226791 0.312853 | 0.3125 04 | 0.3 {0.25]0.05 3.018703 0.225659 | 0.25
Go=71.04537 By=13.37726
0.1 [025] 04 [ 03 6.279955 | 0.248947 | 0.2625 0.1 [025] 04 | 0.3 3.577449| 0.261063 | 0.2625
0.2 10.25]| 0.3 |0.25 6.612383| 0.262125 | 0.25 0.2 10.25| 0.3 | 0.05 2.66686 | 0.194613 0.2
2 03 10.25] 0.2 {0.25 6.612383| 0.262125 | 0.25 (2){ 03 7025|021 05 4.3758341 0.319325 | 0.3125
04 10.25] 0.1 | 0.2 5.721361| 0.226803 | 0.2375 04 |10.25] 0.1 [0.15 3.08326 | 0.225 0.225
Gy=25.22608 Go=13.7034
0.1 |0.05] 0.1 |0.05 3.433658| 0.081396 | 0.075 0.1 10.05] 0.1 0.3 2.00526 | 0.139889 | 0.1375
0.2 10.05] 0.1 |0.15 5.1042921 0.120999 | 0.125 0.2 1005|0103 2.2989341 0.160376 | 0.1625
(3103 02 [ 0302 10.70675 | 0.253806 | 0.25 3] 03]02]03]02 3.877318( 0.270486 | 0.25
04 (0.7 |05 06 22.94001| 0.543799 | 0.55 04(07]05]| 0.2 6.153102| 0.429248 | 0.45
Gp=42.18471 6o=14.33461
0.05/0.25] 0.8 | 0.3 1.532293| 0.303035 | 0.35 0.0510.25| 0.8 | 0.3 1.389767| 0.311193 | 0.35
0.05]|0.25( 0.1 {0.25 1.049125| 0.207481 | 0.1625 0.05(0.25] 0.1 |0.05 0.768497| 0.17208 | 0.1125
4| 0.1 ]0.25[0.05]|0.25 1.0491251 0.207481 | 0.1625 @ 0.11]02510.05] 0.5 1.072373| 0.240123 | 0.225
0.8 {0.25]0.05]| 0.2 1.4259471 0.282003 | 0.325 0.8 10.25{0.05[0.15 1.235292| 0.276604 | 0.3125
Bo=5.05649 6y=4.465929
0110101101 72.074021 0.100627 0.1 0101|0103 5.408818 | 0.142857 0.15
020202015 133.7155| 0.186688 | 0.1875 02102(02]03 8.764768| 0.231493 | 0.225
(5)] 03 ]03] 03 {0.35 223.6601| 0.312266 | 0.3125 5){ 03 ]03[03] 0.2 10.62426| 0.280606 | 0.275
04|04 |04 |04 286.7999 | 0.400419 0.4 04 104]04] 02 13.06401 | 0.345044 0.35
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<E 2> <H3>L m=4, k=49 FALEA < 1>R
th 10| 719 Aot} <F 2>& AZvED & & e
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<¥E 5>E 7HA7 B& B $-o)thm=8, k=4). 94| 4,9 27
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) ElX| 6] AedF
0.1 0.2 0.25 0.2 0.25 0.1 0.3 0.3 4.813465 0.214266 0.2125
0.2 0.2 0.3 0.25 0.25 0.1 0.25 0.05 4.364227 0.194269 0.2
¢} 0.3 0.3 0.2 0.25 0.25 0.3 0.25 0.5 6.729471 0.299555 0.29375
04 0.3 0.25 0.3 0.25 0.5 0.2 0.15 6.5577 0.291909 0.29375
Gy=22.46486
0.1 0.05 0.1 0.05 0.2 0.25 0.05 0.25 2.432986 0.128219 0.13125
0.2 0.05 0.1 0.15 0.2 0.25 0.15 0.3 3.354319 0.176773 0.175
2) 0.3 0.2 0.3 0.2 0.3 0.25 0.25 0.2 5.040102 0.265615 0.25
0.4 0.7 0.5 0.6 0.3 0.25 0.55 0.25 8.147844 0.429393 0.44375
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0.05 0.25 0.8 0.3 0.1 0.2 0.1 0.2 1.312591 0.252487 0.25
0.05 0.25 0.1 0.25 0.7 0.1 0.1 0.05 1.078903 0.207536 0.2
3) 0.1 0.25 0.05 0.25 0.1 0.6 0.4 0.2 1.337834 0.257343 0.24375
0.8 0.25 0.05 - 0.2 0.1 0.1 0.4 0.55 1.469312 0.282634 0.30625
Fo=5.19864
0.1 0.2 0.25 0.55 0.2 0.2 0.1 0.1 3.079986 0.206413 0.2125
0.2 0.2 0.3 0.25 0.2 0.2 0.1 0.1 3.108548 0.208327 0.19375
4) 0.3 0.3 0.2 0.15 0.3 0.3 0.3 0.3 4.261095 0.285567 0.26875
0.4 0.3 0.25 0.05 0.3 0.3 0.5 0.5 4.471872 0.299693 0.325
fo=14.9215
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# 5. 8709 71X o)) 4% 9] ARV} L HE (m=8, k=4) H
Y T8 E

A

6 |Elx]ellA a8

005] 0101101 8.35487910.088907 [ 0.0875

0.15 10.125] 0.15 {0.125 13.29615|0.141489| 0.1375

0.15[0.15} 0.1 10.125 12.60144|0.134096 | 0.13125
M 0.2 [0.15]0.125| 0.15 14.8923610.158475 | 0.15625
005 0.1]0210.15 10.84051]0.115358| 0.125
0.1 10.125{ 0.15 |0.125 12.06192]0.128355| 0.125
0.1 10.12510.125|0.125 11.54643|0.12287 {0.11875

0.2 10.125/0.05] 0.1 10.3794 10.110451| 0.11875
00=93.97309
0.05 10.025| 0.05 ]0.025 1.1695 |0.056051| 0.0375
0.4 ]0.125/0.025| 0.1 2.63461310.12627 | 0.1625
0.151 0.1 [0.15] 0.1 2.97801 [0.142728| 0.125
0.2 1035]0.25] 0.3 5.97476810.286355| 0.275
(2)
0.025/0.125| 0.4 | 0.15 2.866125|0.137366| 0.175

0.025|0.125{ 0.05 |0.125 1.824708}0.087454 | 0.08125

0.05 {0.125|0.025(0.125 1.824708|0.087454 | 0.08125

0.1 {0.025| 0.05 |0.075 1.592445|0.076322| 0.0625
Bo=20.86488
0.05| 0.1 {0.125/0.275 4.003879(0.128317 | 0.1375
0.1 { 0.1 |0.151(0.125 4.081466|0.130803 | 0.11875
0.15]0.15| 0.1 |0.075 3.98776110.1278 0.11875
0.05 10.125{ 0.2 | 0.15 4.081466|0.130803 | 0.13125
©) 0.2 10.15 |0.125/0.025 3.507672(0.112414| 0.125
0.1 [0.125] 0.15 ]0.025 3.024458 | 0.096928 0.1
0.15 (0.125] 0.1 |0.25 5.00873 {0.16052 |0.15625
0.2 10.125{ 0.05 |0.075 3.507672(0.112414| 0.1125
fo=131.2031

0.4 [0.125]0.025/0.075 1.975618|0.125327 | 0.15625

0.1 [0.025/0.05{0.15 1.466374|0.093022 | 0.08125
0.15] 0.1 |0.15] 0.1 2.3481 10.148956| 0.125
@ 0.2 1035/0.25| 0.1 3.6092840.228961| 0.225
0.025(0.125| 0.4 | 0.15 2.263835(0.14361 | 0.175

0.025(0.125| 0.05 |0.025
0.05 |0.125/0.025| 0.25
0.05 10.025| 0.05 | 0.15

1.125664|0.071408 | 0.05625
1.674434|0.106221| 0.1125
1.30042 |0.082494 | 0.06875
fo=15.76373
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