
2－E－8  2002年日本オペレーションズ・リサーチ学会  

春季研究発表会  

AnAdjusted丑⊃roJeCも五oninDEA  

O1302170Na七ionalGraduate‡nsti七uもe女；TPolicyS七udies刀根 薫TONEⅨaoru  

皿。Ⅰ皿屯町OdⅧC七iom   

DEAidenti丘esthee瓜cientffontiersspannedby  
e伍cientDMUs（decisionmakingunits）．Fbranin－  

e凪cientI〕MU，thesefrontiersoperateasabench－  

mark，andine伍cientDMUcanbeimprovedinef－  

aciency by projecting onto the e伍cient ffontiers．  

However，this operation needs care．Especial1y  

WhenwecomparetheperformanCeOfDMUsoper－  

atingunderdi蝕rentconditions，aStraightforward  

COmparisonmaycauseprOblemsofrationaliもyand  
hence七heinducedprojecもionswillresul七inimprac－  

ticalproposals氏）rimproveme山．Asanexample，  

WeObseⅣethreecategoriesofpubliclibrariesop－  
era七ingunderdi鮎ren七environments，i．e．，thosein  

business，COmmerCialandresidentialdisもricts．Usu－  

ally，librariesinresiden七ialdistricもSOuもperformoth－  

ers（inbusinessandcommercialdistric七S）・Hence，  

COmparmgpubliclibTaries缶om scraもChmighもbe  
un払ir tolibrariesin七helaももeT Ca七egoTi飴．Simi－  

1arsi七uaもionsmayariseinthecaseofcomparisons  
Ofho七els，reStaurantS，Supermarkets，hospitalsetc．，  

Whichareoperatingcountrywideorworldwide．   

SincetheclassicalworkbyCharnes，Cooperand  

Rhodes many authors have analyzed these situa－  

tions．Thesepaperscambeclassi丘edinも0：  

1．Papersthatmea5ureefRcienciesofcategorized  

DMUsandfind di鮎rencebetween categorics  
byusingsomestatisticaltests．   

2．Papers that assume a hierarchicalstructure  

among categories and evaluate the e爪ciency  

Of DMUsin a cerもain category referring to  

DMUsin thesame orless advantageous cat－  

egoryclasses．   

Mostofもhemputemphasisonthemea5urement  
Ofe瓜ciencyandrelaもivelyfbwaddre＄Sedprojection  

methodologyunderthesesituations．Thism町re一  

点ecttheviewthatprojection／improvementbelongs  
tomanagerialdecisionandisnotwithinthescope  

OfDEA・Thismightbepartial1ytruebutweneed  
todevelop somesystematicway to dealwith this  

problemasanaidfbrmanagement・   
Typicalimprovementsbyinput（output）oriented  
DEAmodelsconsistofa◆radialreduction（enlarge－  
ment）ofinputs（outputs）plusdeletionofinputex－  

CeSSeS（outputshortfa11s）．Consideringtheabove  

mentionedsubjects，thispaperconcentratesonpro－  

jection ofine侃cient DMUs under di鮎renもbusi－  

nessenvironmen七Sandproposesan“adjusもedpro－  
j∝tion．”Thebasicideaunderlyingthismethodis  

tothink“globally”andもoact“local1y．”First，We  

evaluate e侃ciency ofeach DMU with respect to  
al1DMUsintheproblem．Hence，bigdi鮎rences  

ine伍ciencymaybefoundbetweenDMUsindif－  
fbren七caもegories．Then we selec七a“champlOn”  

DMU＆omeadlCategOry．Usingthee疏ciencyof  

thischampion DMU，Ⅶ℃do an“adjusted projec－  

tion”ofDMUsin thesameca七egory．Itwi11be  

demonsもrated・もha七theprojecもedDMUsinacate－  

goryexhibitthesamelevelofe伍ciencywhenevalu－  
aもedwithrespecttoal1DMUsinもheproblem．Fur－  

もhermore，theprqjectedDMUshaNefu11e瓜ciency  

Whenevaluatedwithinもhecategory．Thus，itmay  

Sa鮎1ybesaidもhaもWeeValua七eDMUs‘‘global1y”  

andpTQjec七them“locally”stiuaccoun七ingandre－  

Aectingもheglobalsもandard．   

Recenもmanagement tendsも0aim at aもtaining  

a“globaloptimum．”However，globaliヱationisnot  

alwayspossible，Sincethereexis七manylocalcon－  

StraintswhichTeSもrictもhismovemenも．Thispaper  

maypresentasolutiontothisproblem．  

2。M¢馳0伽且ogy   

Wbwi11dealwi七htheinput－0rien七edCCRmodel，  

althoughthis methodologycanbeappliedtothe  

Ouもput－0rientedcaseaswellandtootherreturns－  
to＿SCale  mod－  

els，i．e．，Variable，increasing and decreaslng OneS．  

2。且。N①也a七呈0皿  

Wb denoteinputsand outputs ofa DMU（deci－  
sionmakingunit）by3＝（xl，…，X．n）Tandy＝  
（yl，…，y8）T，reSPeCtively，Wheremandsarethe  
numbers ofinputs and ouもputs，and the symboI  

T designates tranSpOSition．Wbassume that the  
DMUsconcernedareclassifiedintoseveralgroups  

depending on their characteristics，e．g．，environ－  

mentalconditions，typeOfbusinessetc．Thetotal  

SeもofDMUsispresentedbyTandtheproduction  
possibilitysetPspannedbyTisdefinedby．  

（ヱ，封＝芯≧∑〇j毎y≦∑封メ入j  
ブ∈ア  ブ∈γ  

，（1）   ク＝  
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Where 入j ≧ 0（Vj ∈ T）and some other  
COnStraints willbeimposed on 入occasionally．  

Wb 舶Sume that the data setis nonnegative，  

i・e・，ズ ＝（平ブ）≧ O and y ＝（叫）≧ 0．・  

2．2．AdjlほtedProjection   

TheinputorientedCCRmodelforevaluatingthe  

eLRciencyofaDMU（30，o）isdescribedbythe  

fo1lowinglinearprogrammlng（LP）prpblem：t  

possibilitysetP．Lettheoptimalsolutionfor  

Aj〒（〇メ，叫）（j∈A）be（恥入；，β；●，¢）・  

WbprojectAjOntOthee瓜cientfrontierofP  
anddenoteitbyAj＝（5j，宙j）・Thps，・  

盃メ＝ぢ甲ゴーギー  

yj＝叫＋ヰ●・  

（5）  

Step2Findthe血axi血umeL。＝Ofq（j∈＾），i・e・，  

βニ。エ＝maX（矧ブ∈A）・  （6）  

Step亨DeBnetheprqjectionAj＝（ij頑）ofAj  
WithinGroup＾bythefo1lowingformula：  

盃ゴ．＝盃j／βニ。が学才＝宙j・  （7）  

Thethusobtainedprojection（盃j，否j）hasthefo1－  

lowingdharacteristics：  

Theoreml（ち，否ブ）（ブ∈A）九α虐‘仙＝Ⅶ払＝郷－  

Cie†lCye騨dJわβニ。エー（md由βkcたゎβぶ．  

Tbeorem2ゲひeeU血αfe仇eq伊c由れCyげAゴ＝  

（毎，否j）血統れ伽叩Å，伽nAブ由CC月一亜c如上・   

Sohr，WehaNediscussedefficiencyissuesmainly  

withr（芳peCttOtheoriginalproductionpossibihty  
SetPdefineby（1）．Anotherproductionpossibility  

SetCanbedefinedbasedontheprojectedDMUs  

（ち，毎）（j∈r）舶・  

（2）  
min∂  

仇＝∑入J〇ゴ＋β‾  

j∈r  

y。＝∑入jyゴーβ＋  
メ∈丁  

入≧0，β‾≧0，β＋＞0．   

Subjectto  

TheCCRmodel’issoIvedbythetwophaseproc鰯  
inDEAliterature，i．e．minimi2；eeinthefirstpha紀  

aI】d thenmaximizethesumofslacksinthesecond  
phase．Letanoptimalsolutionofthisproblembe  

（入●，β‾●，β＋つ．  

Definitionl（Radiale疏cient）DMU（c。，y。）  

由mdぬJq伊cie†lfげβ●＝1九0ム血．   

Definition2（Slackless）DMU（a；。，y。）issLack－  

Jeββげβ‾●＝0肌d8小＝0ん0は   

De丘nition3（CCR－efficient）DMU（3：。，y。）is  

CC尺一（ガici印ちげif血相dねJq伊cie†lfαndβねcたゎββ・  

TheCC尺－PIViection（盃。，宙。）is；definedby  
〈  メ  

＝   （孟，否＝盃≧∑烏有膏≦∑否メ入  
j∈T  j∈T  

．（8）  

BetweenPandPwehaveaTelationship：  

Theorem3 P＝P．  

Corollarylne（ガiciencyevalualiontLTi仇re呼eCl  
わ仇e血ねβef（ズ，y）由叩血油Il亡ね仇αfあy仇e  

血血■牢（ズ，y）・  
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It canbe demonstrated that（盃。，宙。）is CCR－  

e伍ciemt．  

Lemmal（AdjtlStedprojection）’Letusdd；ne  

義。＝豆。／α弧d謬。＝宙。，   （4）   

t虎e柁α由¢ク0βifれeβ00ね「乃〃£♂門氾ねr銑d乃〃乃e  

（0＜α≦1）・m印紙er8dねJ雪がciency扉（盃。，否。）  

由ααれdif由βねcたJeββ．   

2．3．DMU5inaGroupCategory   

Wbtendtomakeevaluationsandprojectionsof  

DMUsinagroupcategorywhilere負ectingevalu－  
ationunderthetotalproductionpossibilitysetP．  

Letthegroupofinterestbedenotedby＾．Ⅵ屯will  

followthestepsbelow：  

StepIWtfirstevaluatethee瓜ciencyofDMUsin  
GrohpAwithrespecttothetotalproduction  
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