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epted 13 June 2011.|||||||||||||||||||||||||||||||-Abstra
tOne of the main problems in Data Envelopment Analysis (DEA) is ranking De
isionMaking Units (DMUs). There exist many di�erent DEA models. These models often donot have any theoreti
al problems dealing with most data. However, be
ause ea
h of thesemodels 
onsiders a 
ertain theory for ranking, they may give di�erent ranks. So, often inpra
ti
e, 
hoosing a ranking model, the results of whi
h the De
ision Maker (DM) would beable to trust is an important issue. In this arti
le, ranking is done by proposing a methodin whi
h the ranks of di�erent ranking models are used, ea
h of whi
h is important andsigni�
ant. This method is based on the voting system. In voting systems, one 
andidatemay re
eive di�erent votes in di�erent ranking pla
es. The total s
ore of ea
h 
andidateis the weighted sum of the votes that the 
andidate re
eives in di�erent pla
es. The
andidate that has the highest total s
ore has the best rank. In this paper, we 
onsiderthe various ranking models as voters whi
h 
an rank DMUs from the top to the end andDMUs as 
andidates try to obtain a full rank from their votes.Keywords : Data envelopment analysis; Ranking; Rank voting systems.||||||||||||||||||||||||||||||||{1 Introdu
tionData envelopment analysis (DEA) was originated in 1978 by Charnes et al.[5℄ and the�rst DEA model was 
alled the CCR (Charnes, Cooper and Rhodes) model. DEA is alinear programming based te
hnique for measuring the relative eÆ
ien
y of a fairly homo-geneous set of de
ision making units (DMUs) in their use of multiple inputs to produ
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ient 'best pra
ti
e' DMUs and for the re-maining DMUs, the magnitude of their ineÆ
ien
y is derived by 
omparison to a frontier
onstru
ted from the 'best pra
ti
es'. EÆ
ient DMUs are identi�ed by an eÆ
ien
y s
oreequal to 1, and ineÆ
ient DMUs have eÆ
ien
y s
ores less than 1. Although eÆ
ien
ys
ore 
an be a 
riterion for ranking ineÆ
ient DMUs, this 
riterion 
annot rank eÆ
ientDMUs. In the last de
ade, a variety of models were developed to rank DMUs. Adler et.al[1℄ divided the ranking methods into some areas. The �rst area involves the evaluationof a 
ross-eÆ
ien
y matrix, in whi
h the units are self- and peer-evaluated. The se
ondarea, generally known as the super-eÆ
ien
y method, ranks through the ex
lusion of theunit from the produ
tion possibility set and analyzing the 
hange in the Pareto frontier.The third grouping is based on ben
hmarking, in whi
h a unit is highly ranked if it is
hosen as a useful target for many other units. The fourth group utilizes multivariatestatisti
al te
hniques, whi
h are generally applied after the DEA di
hotomy 
lassi�
ation.The �fth resear
h area ranks ineÆ
ient units through proportional measures of ineÆ-
ien
y. The last approa
h requires the 
olle
tion of additional, preferential informationfrom relevant de
ision-makers and 
ombines multiple-
riteria de
ision methodologies withthe DEA approa
h. However, whilst ea
h te
hnique is useful in a spe
ialist area, no onemethodology 
an be pres
ribed here as the 
omplete solution to the question of ranking.Hen
e, sele
ting the best ranking model or the way of 
ombining di�erent ranking modelsfor ranking DMUs is an important point in ranking DMUs in DEA. In this paper, wepropose a methodology, based upon the voting system, for ranking DMUs. This methodis espe
ially appli
able if we 
annot prefer any ranking model on the others. In votingsystems, one 
andidate may re
eive di�erent votes in di�erent ranking pla
es. The totals
ore of ea
h 
andidate is the weighted sum of the votes that the 
andidate re
eives indi�erent pla
es. The one that has the highest total s
ore has the best rank. Althoughthe 
andidates in ranked voting systems are regarded as DMUs in DEA, and ea
h DMUis 
onsidered to have t outputs (ranked votes) and only one input with amount unity, inour approa
h we 
onsider the ranking models as voters and DMUs as 
andidates.This paper has been organized as follows. In se
tion 2 we review some ranking models inthe voting system. Se
tion 3 introdu
es our proposed method. A numeri
al example isgiven in se
tion 4, and se
tion 5 
ontains our 
on
lusions.2 Ranking models for voting systemsIn this se
tion we brie
y des
ribe some of the existing ranked voting systems whi
h 
anbe seen in the literature. In ranked voting systems ea
h voter sele
ts and ranks 
andidatesin order of preferen
e. It is assumed that there are no ties in ea
h voter's ranking. The totals
ore of ea
h 
andidate is the weighted sum of the votes he/she re
eives in di�erent pla
es.The problem is to determine an ordering of all n 
andidates by obtaining a total s
ore.Some of the voting systems assign �xed weights to the di�erent ranks and the 
andidateswith the highest s
ore are the winners. But it is 
lear that the winning 
andidate 
anvary a

ording to the weights used. To avoid this problem, Cook and Kress [6℄ proposed aDEA model to assess ea
h 
andidate with the most favorable weights. DEA often suggeststhat more than one unit is equally eÆ
ient, i.e., they a
hieve the maximum s
ore. For thisreason, several methods to dis
riminate among eÆ
ient 
andidates have been proposed.Cook and Kress [6℄ have proposed to maximize the gap between the weights. Green et al.
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rimination method using a 
ross-evaluation matrix. Nogu
hi etal. [19℄ have proposed the following model to sele
t the winner in whi
h a strong ordering
onstraint 
ondition is imposed on weights:max Zi = mXj=1 vijwjs:t: mXj=1 vijwj � 1; i = 1; :::; n;w1 � 2w2 � ::: � mwm;wm � � = 2Nm(m+1) : (2.1)
in whi
h it is assumed that ea
h voter sele
ts 
andidates among 
andidates and ranksthem from top to the pla
e, whi
h is the relative importan
e weight asso
iated with thepla
e , denotes the number of the th pla
e votes earned by 
andidate and is the numberof voters. In this paper we use this model for ranking. Hashimoto [10℄ has proposed asuper-eÆ
ien
y model to Cook and Kress's ranked voting model. Obata and Ishii [21℄have suggested ex
luding non-DEA eÆ
ient 
andidates and using normalized weights fordis
rimination. Wang and Chin [28℄ have proposed a method that dis
riminates the DEAeÆ
ient 
andidates by 
onsidering their best and least relative total s
ores. Sin
e the leastrelative total s
ores and the best relative total s
ores are not measured within the samerange in [28℄, Wang et al. [29℄ have proposed a method for solving su
h a 
ase.3 Our proposed method3.1 IllustrationAs was mentioned earlier, there is a great variety of DEA ranking models for rankingDMUs, e.g., 
ross-eÆ
ien
y, super-eÆ
ien
y, ben
hmarking, statisti
al te
hniques and soon. Also, there exist di�erent viewpoints for utilizing the DEA te
hnique; for instan
e,input-oriented and output-oriented views in some of them su
h as Andersen and Petersen'smodel in variable returns to s
ale te
hnologies. Now, the main problem is the sele
tion ofthe most suitable model and viewpoint, whi
h is be
ause the rankings of units obtained byvarious models may not be the same. For example, one ranking model may assign a rankA to a DMU while another one assigns a rank B to the same DMU. Thus, one may nottrust the rank obtained by a 
ertain ranking model. If we 
an prefer a ranking model overothers, then there is not any problem. But we 
annot usually sele
t the best. Ea
h of theabove-mentioned models and viewpoints has some advantages whi
h we would like not toignore. So, it seems logi
al to try di�erent models and 
ombine the results of the di�erentmodels and viewpoints. In this paper, we 
onsider the various ranking models as voterswhi
h 
an rank DMUs from the top to the end and try to obtain a full rank from their votes.In this se
tion, we des
ribe our proposed method with a simple example, taken fromSexton et al. [23℄, Adler et al. [1℄ and Jahanshahloo et al. [14℄. There are six DMUs,ea
h using two inputs to produ
e two outputs. The raw data are presented in Table 1.Adler et al. [1℄ ranked these six DMUs using some ranking models. We use the followingranking models, whi
h 
an be seen in the literature, as voters to rank DMUs. We useAP [4℄, L1 [13℄, 
hanging the referen
e set [14℄, MAJ [18℄, Modi�ed MAJ1 [16℄, LJK [24℄,
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e-based approa
h [2℄, all of whi
h 
anbe 
lassi�ed as super-eÆ
ien
y models, and three Common Set of Weights (CSW) modelswhi
h we denote by CSW1, CSW2 and CSW3 (CSW1 [11℄, CSW2 [15℄, CSW3 [7℄), Cross-EÆ
ien
y model [23℄, and three statisti
al methods: CCA (Canoni
al 
orrelation analysis[8℄) , DDEA (linear dis
riminant analysis [28℄) and DR/DEA (Dis
riminant analysis ofratios [26℄). In this example, we 
onsider 
onstant returns to s
ale. As 
an be seen inthe last 
olumn of Table 1, DMUs A, B, C and D are CCR-eÆ
ient and DMUs E and Fare ineÆ
ient. So, some of the ranking models 
an rank DMUs E and F by these CCReÆ
ien
y s
ores. In all of su
h ranking models DMUE obtains rank 5 and DMUF re
eivesrank 6. Sin
e the number of su
h models is more than others, usually, their ranking forineÆ
ient DMUs 
an be appeared in the ranking presented by our ranking.Table 1Raw data for numeri
al example.DMU Input Input Output Output CCR eÆ
ien
yA 150 0.2 14000 3500 1B 400 0.7 14000 21000 1C 320 1.2 42000 10500 1D 520 2.0 28000 42000 1E 350 1.2 19000 25000 0.978F 320 0.7 14000 15000 0.868Now, 
onsider Table 2, whi
h uses 17 ranking models to rank the six DMUs in Table1. Table 2 shows the ranks assigned to DMUs by ranking models. The results 
orrespond-ing to the statisti
al-based models CCA, DDEA and DR/DEA are taken from [1℄. Thenumber of rank j assigned to alternative i is easily 
al
ulated (see Table 3). In Table 4,results obtained by model 1 and the proposed rank are given. By using this method we 
anobtain the rank for ea
h DMU with more 
ertainty, be
ause this method has inherently
onsidered various viewpoints based on whi
h the ranking models used in the method are
onstru
ted.Table 2Ranking DMUs by 17 Ranking Models.Ranking Model A B C D E FAP 1 2 3 4 5 6L1 4 3 1 2 5 6Ch-Re-Set 2 1 4 3 5 6Maj 4 3 1 2 5 6M-Maj 2 1 3 4 6 5LJK 4 3 1 2 5 6SBM 1 3 2 4 5 6SA DEA 1 2 3 4 5 6L In�nity 3 2 1 4 5 6CSW1 2 5 1 3 4 6CSW2 1 5 2 3 4 6CSW3 1 4 3 2 5 6Cross EÆ
ien
y 1 3 2 4 5 6CCA 1 2 3 4 5 6DDEA 3 1 2 4 5 6DR/DEA 1 5 2 3 4 6Distan
e-based 2 4 3 1 5 6
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h rank to ea
h DMU.DMU Pla
e1 Pla
e2 Pla
e3 Pla
e4 Pla
e5 Pla
e6A 8 4 2 3 0 0B 3 4 5 2 3 0C 5 5 6 0 1 0D 1 4 4 8 0 0E 0 0 0 3 13 1F 0 0 0 0 1 16Table 4Proposed rank for DMUs.A B C D E FModel 1 results 1 0.680292 0.849635 0.5547445 0.3080292 0.2510949Proposed Rank 1 3 2 4 5 63.2 Some pra
ti
al pointsA few points are worth mentioning with respe
t to the proposed method:1: Although we 
an 
onsider a 
ertain group of ranking models su
h as super-eÆ
ien
ymodels, it is better to 
onsider the other ranking models in the other groups, as well. Itis 
lear that 
ombining the results of di�erent DEA ranking models in di�erent groupsprovides more realisti
 ranking results for managers. Almost all of the models have someshort
omings, but using the 
ombination of the results obtained from them may redu
ethe e�e
ts of their short
omings.2: As mentioned before, in voting systems it is assumed that there are no ties in ea
hvoter's ranking. So we must use only the ranking models whi
h 
an give di�erent rankings
ores to DMUs.3: Some of the ranking models are dependent on a spe
i�
 te
hnology, a point whi
h mustbe 
onsidered while using them. For example, 
ross-eÆ
ien
y is used only for 
onstantreturns to s
ale te
hnology, and the super-eÆ
ien
y model based on improved outputsproposed by Khodabakhshi [17℄ must be used for variable returns to s
ale te
hnology, be-
ause using it for 
onstant returns to s
ale will give the same results as the LJK model.Another point is about the ranking models whi
h are dependent on the orientation, likeAP. When they are used for variable returns to s
ale, input- and output-oriented rankingmodels may give di�erent ranks, thus ea
h of them 
an be a voter.5: It may happen that we 
onfront the 
ase in whi
h a de
ision maker prefers some rankingmodels to the others. Moreover, the voters may not have the same value to the de
isionmaker. In su
h 
ases, we 
an 
onsider various weights for the ranking models as votersand therefore their ranks. For example, de
ision makers 
an determine the importan
eof the ranking models by using the pairwise 
omparison matri
es. The weights 
an be
al
ulated using eigenve
tor method.
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ed models may not be able to rank in some 
ases in whi
h theyhave rarely happened to fall. This should not 
ause to ignore su
h models in other 
ases.As an example, as we know, AP model has some problems and, therefore, after the in-trodu
tion of the model by Andersen and Petersen, many of the resear
hers introdu
edmodels to over
ome these problems. However, in spite of the problems, the model is stillin use for reasons like simpli
ity in the implementation or its theoreti
al basis.7: Another point is that we do not only 
onsider ranking eÆ
ient units. In some models,like 
ommon set of weights model, the number of eÆ
ient units is less than some otherDEA models and, therefore, some of the units that are eÆ
ient in some models may beineÆ
ient in some other models. Moreover, those models that 
an rank only eÆ
ient units
an be 
onsidered as models that rank all units, be
ause the eÆ
ien
y s
ore of ineÆ
ientunits may be 
onsidered as their ranking s
ore. In addition, be
ause in most rankingmodels, it 
an be seen that ineÆ
ient units have a lower rank, therefore, the result ofranking all the units, is in
lined to results of ranking only eÆ
ient units.3.3 Steps of the proposed methodStep1 : Determine whi
h of the DMUs must be ranked, all of them or only a subset ofthem su
h as the eÆ
ient DMUs.Step2 : Sele
t suitable ranking models and then rank DMUs with them.Step3 : Consider ea
h of the ranking models as a voter and determine the number of ea
hrank assigned to ea
h DMU.Step4 : Use model 1 or other ranking voting system models to rank DMUs.4 Empiri
al ExampleLet us rank 20 Iranian bank bran
hes by our proposed method. The data 
an be seen in[3℄ and [14℄ (see Table 5). As 
an be seen in the last 
olumn of Table 5, DMUs 1,4,7,12,15,17and 20 are CCR eÆ
ient.Now, 
onsider Table 6, in whi
h 14 ranking models are used to rank these DMUs. Mod-els used in this example 
an be seen under Table 6. Table 6 shows the ranks assignedto DMUs by ranking models. The number of rank j assigned to DMUi is given in Table7 and 8 . In Table 9, the results obtained by model 1 and the proposed ranks are presented.
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al Example) and Their CCR EÆ
ien
ies.Bran
h Inputs Outputs eÆ
ien
ySta� Computer terminals Spa
e Deposits Loans Charge1 0.950 0.700 0.155 0.190 0.521 0.293 1.0002 0.796 0.600 1.000 0.227 0.627 0.462 0.8333 0.798 0.750 0.513 0.228 0.970 0.261 0.9914 0.865 0.550 0.210 0.193 0.632 1.000 1.0005 0.815 0.850 0.268 0.233 0.722 0.246 0.8996 0.842 0.650 0.500 0.207 0.603 0.569 0.7487 0.719 0.600 0.350 0.182 0.900 0.716 1.0008 0.785 0.750 0.120 0.125 0.234 0.298 0.7989 0.476 0.600 0.135 0.080 0.364 0.244 0.78910 0.678 0.550 0.510 0.082 0.184 0.049 0.28911 0.711 1.000 0.305 0.212 0.318 0.403 0.60412 0.811 0.650 0.255 0.123 0.923 0.628 1.00013 0.659 0.850 0.340 0.176 0.645 0.261 0.81714 0.976 0.800 0.540 0.144 0.514 0.243 0.47015 0.685 0.950 0.450 1.000 0.262 0.098 1.00016 0.613 0.900 0.525 0.115 0.402 0.464 0.63917 1.000 0.600 0.205 0.090 1.000 0.161 1.00018 0.634 0.650 0.235 0.059 0.349 0.068 0.47319 0.372 0.700 0.238 0.039 0.190 0.111 0.40820 0.583 0.550 0.500 0.110 0.615 0.764 1.000Table 6Ranking DMUs by 14 Ranking ModelsD DMU, M1 AP [4℄, M2 L1 [13℄, M3 
hanging the referen
e set [14℄, M4 MAJ [4℄, M5 Modi�edMaj2 [22℄, M6 LJK [24℄, M7 SBM [20℄, M8 SA DEA [27℄, M9 L In�nity [12℄, M10 CSW1 [11℄,M11 CSW2 [15℄, M12 CSW3 [7℄, M13 Cross EÆ
ien
y [23℄, M14 Distan
e-based [2℄.DMU M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14D1 7 7 7 7 7 7 7 7 7 13 13 7 6 7D2 10 10 10 13 13 10 10 14 12 11 12 10 9 10D3 8 8 8 8 8 8 8 8 8 6 5 8 7 8D4 2 2 2 2 2 2 2 2 2 1 1 1 2 2D5 9 9 9 11 11 9 9 9 11 8 9 9 8 9D6 14 14 14 16 14 14 14 12 14 7 6 14 13 14D7 5 3 3 3 5 3 4 3 5 1 2 2 4 3D8 12 12 12 9 9 12 12 13 9 16 16 12 11 12D9 13 13 13 10 10 13 13 10 10 12 11 13 12 13D10 20 20 20 20 19 20 20 20 19 20 20 20 20 20D11 16 16 16 15 17 16 16 16 17 14 15 16 16 16D12 6 6 5 6 6 6 6 5 6 4 3 4 5 6D13 11 11 11 12 12 11 11 11 13 10 10 11 10 11D14 18 18 18 19 20 18 18 18 20 18 17 18 18 18D15 1 1 1 1 1 1 1 1 1 3 8 3 1 1D16 15 15 15 18 15 15 15 15 15 15 14 15 15 15D17 3 4 6 5 3 4 3 4 3 9 7 6 14 4D18 17 17 17 14 16 17 17 17 16 18 18 17 17 17D19 19 19 19 17 18 19 19 19 18 19 19 19 19 19D20 4 5 4 4 4 5 5 6 4 5 4 5 3 5
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h rank assigned to ea
h DMU.DMU P1 P2 P3 P4 P5 P6 P7 P8 P9 P10D1 0 0 0 0 0 1 11 0 0 0D2 0 0 0 0 0 0 0 0 1 7D3 0 0 0 0 1 1 1 11 0 0D4 3 11 0 0 0 0 0 0 0 0D5 0 0 0 0 0 0 0 2 9 0D6 0 0 0 0 0 1 1 0 0 0D7 1 2 6 2 3 0 0 0 0 0D8 0 0 0 0 0 0 0 0 3 0D9 0 0 0 0 0 0 0 0 0 4D10 0 0 0 0 0 0 0 0 0 0D11 0 0 0 0 0 0 0 0 0 0D12 0 0 1 2 2 8 0 0 0 0D13 0 0 0 0 0 0 0 0 0 3D14 0 0 0 0 0 0 0 0 0 0D15 11 0 2 0 0 0 0 1 0 0D16 0 0 0 0 0 0 0 0 0 0D17 0 0 4 4 1 2 1 0 1 0D18 0 0 0 0 0 0 0 0 0 0D19 0 0 0 0 0 0 0 0 0 0D20 0 0 1 6 6 1 0 0 0 0Table 8The number of ea
h rank assigned to ea
h DMU.DMU P11 P12 P13 P14 P15 P16 P17 P18 P19 P20D1 0 0 2 0 0 0 0 0 0 0D2 1 2 2 1 0 0 0 0 0 0D3 0 0 0 0 0 0 0 0 0 0D4 0 0 0 0 0 0 0 0 0 0D5 3 0 0 0 0 0 0 0 0 0D6 0 1 1 9 0 1 0 0 0 0D7 0 0 0 0 0 0 0 0 0 0D8 1 7 1 0 0 2 0 0 0 0D9 1 2 7 0 0 0 0 0 0 0D10 0 0 0 0 0 0 0 0 2 12D11 0 0 0 1 2 9 2 0 0 0D12 0 0 0 0 0 0 0 0 0 0D13 8 2 1 0 0 0 0 0 0 0D14 0 0 0 0 0 0 1 10 1 2D15 0 0 0 0 0 0 0 0 0 0D16 0 0 0 1 12 0 0 1 0 0D17 0 0 0 1 0 0 0 0 0 0D18 0 0 0 1 0 2 9 2 0D19 0 0 0 0 0 0 1 2 11 0D20 0 0 0 0 0 0 0 0 0 0



M. Khanmohammadi, R. Fallahnejad = IJIM Vol. 3, No. 3 (2011) 181-191 189Table 9Proposed rank for DMUs.DMU Results of model 1 Proposed modelD1 0.16044733 7D2 0.10973526 10D3 0.15981827 8D4 0.77260492 2D5 0.12913588 9D6 0.09965829 14D7 0.43713193 3D8 0.10257234 12D9 0.10143072 13D10 0.0598103 20D11 0.07504528 16D12 0.2199945 6D13 0.10777632 11D14 0.06504684 18D15 1 1D16 0.07861349 15D17 0.27070503 5D18 0.07097821 17D19 0.06350943 19D20 0.27427886 4As 
an be seen in Table 9, �rst position is assigned to D15. It 
an be seen in Table 8 thatthis unit gets rank 1 by 11 models, rank 3 by 2 models and rank 8 by only one model. Be
auseit has been assigned rank one by 11 votes, out of a total of 14 votes, therefore 
hoosing this unitas the highest-ranking unit is logi
al. A similar point holds for units 4 and 7, whi
h get positions2 and 3. But it may seem that this method will assign the highest rank to the unit whi
h hasre
eived the most votes. This means that if voters give the most votes for the t'th position to thel'th unit, then the proposed method does so, as well. Also, it may be suspe
ted that the sele
tionis based on lexi
ographi
 maximum. But this is not the 
ase, be
ause a

ording to lexi
ographi
maximum 
riteria unit 17 must be ranked higher than unit 20, while the proposed model assignsposition 4 to unit 20 and position 5 to unit 17.5 Con
lusionIt happens often that in real problems in Data Envelopment Analysis, we would like to rank theDe
ision Making Units. There exist many di�erent DEA models. Hen
e, sele
ting the best modelfor ranking DMUs is a main question in DEA. These models do not often have any theoreti
alproblems dealing with most data. Be
ause ea
h of these models 
onsiders a 
ertain theory forranking, they may give di�erent ranks. So, often in pra
ti
e, 
hoosing a ranking model the resultsof whi
h the De
ision Maker (DM) would be able to trust is an important issue. In this arti
le amethod has been proposed by whi
h ranking will be done by using the ranks of di�erent rankingmodels, ea
h of whi
h is important and signi�
ant. This method is based on the voting system.In voting systems, one 
andidate may re
eive di�erent votes in di�erent ranking pla
es. The totals
ore of ea
h 
andidate is the weighted sum of the votes that the 
andidate re
eives in di�erentpla
es. The 
andidate that has the biggest total s
ore has the highest rank. In this paper wehave 
onsidered various ranking models as voters whi
h 
an rank DMUs from the top to the endand DMUs as 
andidates, and tried to obtain a full rank from their votes. One of the mostimportant points about the proposed method is that it removes the 
on
ern of the DM in 
hoosinga parti
ular model for ranking. Be
ause ea
h model de
ides the ranking s
ore only based upon
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an be said that ea
h of the ranking models shows only some per
ent of thereality and, therefore, using only one model, in the 
ase that we would be able to 
hoose it, shouldbe untrustworthy. Therefore, the proposed method provides the possibility of using the results ofall existing ranking models. So, its results will be more reliable for the DM.Another strong point of the proposed method is that, as mentioned before, ea
h of theranking models is 
onstru
ted based on a 
ertain theory or viewpoint, but it may happen thatthe DM is in
lined to ranking base upon viewpoints that have not de�ned any ranking models forthem. The proposed model has the 
exibility to deal with su
h 
ases. In this arti
le, the proposedmethod has been used for ranking 20 Iranian bank bran
hes to demonstrate its validity.Referen
es[1℄ N. Adler, L. Friedman, Z. Sinuany-Stern, Review of ranking methods in data envelopmentanalysis 
ontext, Eur. J. Oper. Res. 140 (2002) 249-265.[2℄ A.R. Amirteimoori, G.R. Jahanshahloo, S. Kordrostami, Ranking of de
ision making unitsin data envelopment analysis a distan
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h, Appl. Math. Comput. 171 (2005)122-135.[3℄ A.R. Amirteimoori, S. Kordrostami, EÆ
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ien
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