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A common-weight ranking method for DEA peer-efficiency based on group
decision-making and considering the consistency of attribute utility

CHENG You-ming'', WANG Hui-ying*, ZHANG Xiao-qi*-?

(1. School of Economics and Management, Anhui Polytechnic University, Wuhu 241000, China; 2. School of
Management, University of Science and Technology of China, Hefei 230026, China)

Abstract: The additive mean mode is generally employed to aggregate efficiency in the traditional data envelopment
analysis (DEA) cross efficiency method. However, this method does not take into account the characteristics of the attribute
utility data and its variation, which may lead to the loss of decision information and insufficient correlation between the
efficiency scores and attribute values. Oriented by cross efficiency evaluation process, the changing characteristics of
attribute preference and attribute utility are analysed by introducing group decision-making theory. The uniqueness of
the entropy and entropy weight of attribute utility is verified, which helps to aggregate DMU’s self-evaluation weight
(individual preference) into group weight (DEA systematic or group preference) and forms a novel peer-efficiency
evaluation method based on group decision-making with only a list of common weight. Considering the consistency
of attribute utility, the average value of cross efficiency is replaced by the comprehensive group utility, which makes
the aggregation object transform from cross efficiency to weight. This method realizes the direct correlation between
efficiency scores and attributes values, and provides a path to improve relative efficiency. Finally, a numerical example is
given to illustrate the feasibility and effectiveness of the proposed method.

Keywords: data envelopment analysis (DEA); group decision-making; cross-efficiency; common-weight
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IS FEAC 1, AR T Oy, BIAL T X SIARFHE. 51—/
B o} BT S i s A B 2 b SRS s B — FR AR SRS A 2
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= (. B5).5 € J ={1,2,....n},l € L = {1,2,
.phhe H={1,2,...,q}.

step3:  Gpea(X,V, D) If1 & 1 2 FH W 5 5 fih
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#F< 2 DMURIHEHE K CCR-DEA N
- BNAHEHE (1) 7= HAE R (O) CCR-DEA
' I L I o 0, 0; B (6,) B HeRe
DMU, 267 48 90 103 189 100 0.6508 5 9
DMU, 253 46 58 134 197 130 0.9229 5 5
DMU; 189 35 53 130 210 175 1.0000 S 1
DMU, 258 43 65 125 179 160 0.7740 = 6
DMU; 257 70 86 117 187 173 0.7270 7 7
DMUg 248 28 55 139 195 170 1.0000 5 1
DMU; 275 64 95 106 197 120 0.6447 % 10
DMUg 331 45 98 120 198 145 0.6667 5 8
DMU, 327 72 83 95 203 150 0.6173 5 11
DMU,, 330 76 100 79 174 90 0.4745 5 13
DMU, 322 54 89 86 177 100 0.5310 e 12
DMU,, 328 32 92 102 212 180 0.9369 fn 4
DMU,; 249 28 59 118 198 170 1.0000 5 1
£33 TXHE(E; ) RKERS DEA XX RIFNER
P DMU;; DEA 38 X%
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DMU; DMU, DMU, DMU; DMU, DMUs DMUs DMU; DMUg DMU, DMU,, DMU;; DMU;, DMU; ReEE A HEF
(B:i) fH(E])
DMU,; 0.6508 0.4808 0.5144 0.4758 0.4045 0.4555 0.6371 0.6452 0.5300 0.6371 0.6508 0.5568 0.4364 0.5442 0.5639 8
DMU, 0.7101 0.9229 0.6947 09184 0.5549 0.6214 0.7008 0.7153 0.8572 0.7008 0.7101 0.6056 0.5455 0.7121 0.7379 4
DMU; 1.0000 1.0000 1.0000 1.0000 1.0000 0.8154 1.0000 1.0000 1.0000 1.0000 1.0000 0.8485 0.8825 0.9651 1.0000 1
DMU,; 0.6731 0.7641 0.6869 0.7740 0.6698 0.6242 0.6244 0.6798 0.6950 0.6244 0.6731 0.5887 0.6365 0.6703 0.694 5 6
DMUs 0.4884 0.5533 0.6300 0.5652 0.7270 0.3847 0.6549 0.4879 0.5488 0.6549 0.4884 0.3778 0.4344 0.5381 0.5576 9
DMUg 0.9864 1.0000 0.8195 1.0000 0.7403 1.0000 0.7077 1.0000 0.8948 0.7077 0.9864 0.9848 0.9989 0.9097 09426 2
DMU; 0.5437 04702 0.5204 0.4649 04713 0.3682 0.6447 0.5379 0.5234 0.6447 0.5437 04353 03787 0.5036 0.5218 10
DMUg 0.6667 0.5016 0.5229 0.5023 0.4731 0.5512 0.5384 0.6667 0.5099 0.5384 0.6667 0.6222 0.5734 0.5641 0.584 5 7
DMUy 0.4915 0.5004 0.4856 0.4611 0.4954 0.3086 0.5587 0.4823 0.6173 0.5587 0.4915 0.3987 0.3900 0.4800 0.4973 11
DMU;, 0.4034 0.3483 0.3530 0.3249 0.2945 0.2355 0.4745 0.3951 04391 04745 04034 03238 0.2569 0.3636 0.3768 13
DMU;; 0.5310 04181 0.4069 0.3933 0.3354 0.3463 0.4947 0.5229 0.5019 0.4947 0.5310 0.4635 0.3754 0.4473 0.4635 12
DMU;; 0.8848 0.4810 0.5713 0.4520 0.5927 0.6555 0.5817 0.8735 0.5816 0.5817 0.8848 0.9369 09020 0.6907 0.7157 5
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#4 DMU; fthiEB MM ARKEM
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do 0.0000 0.0000 09138 09138 0.7092 0.204 6 0.0000 09138 1.0000
ds 0.7311 0.1142 0.1547 1.0000 0.3485 0.2999 0.3516 1.0000 1.0000
dy 0.0923 0.0000 0.7126 0.8049 0.8049 0.0000 0.0000 0.8049 1.0000
ds 0.7354 0.0000 0.0000 0.7354 0.0000 0.0000 0.7354 0.7354 1.0000
dg 0.1030 1.0101 0.0548 1.1679 0.7932 0.0614 0.09717 0.9523 0.8154
dr 0.6872 0.0000 0.0000 0.6872 0.0000 0.6873 0.0000 0.6873 1.0000
dg 0.1920 0.5162 0.0000 0.708 2 0.0518 0.656 5 0.0000 0.708 3 1.0000
dg 0.0000 0.0000 0.6386 0.6386 0.0000 0.6386 0.0000 0.6386 1.0000
d1o 0.5727 0.0000 0.0000 0.5727 0.0000 0.5727 0.0000 0.5727 1.0000
di1 0.1739 0.4561 0.0000 0.6300 0.0000 0.6300 0.0000 0.6300 1.0000
dis 0.0000 1.0938 0.0000 1.0938 0.0000 0.9280 0.0000 0.9280 0.848 5
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Ssk 0.786 1 0.700 6 0.5367 0.556 8 0.8826 0.4692
W3k 0.1999 0.1782 0.1365 0.1416 0.2245 0.1193
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DMU; (w1 ><1L~1) (w2 ><21i2) (W} Xslis) ;vz, » ><OIOi1) » onom) - ><030i3) ;voh EY  EY fF
DMU; 53.373 8.554 12.285 74.212 14.585 42431 11.930 68.945 0929 05509 8
DMU>  50.575 8.197 7917 66.689 18.974 44227 15509 78710 1180 0.6999 4
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DMUs  51.374 12.474 11.739 75.587 16.567 41.982 20.639 79.188 1048 06212 6
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