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CauSeOftheinfeasibleproblem．  

5．ThestabilityofthescoreofaninefEcientDMU  
isekaminedwithrespecttochangesintherefbr－  

enceset．  

A．Charnes，W．W・Cooper、andR・M．Thral1t2］sug－   

gest the way ofclassifying DMUs by reference to   

the dimensions of their multiplier sets，and pa血i－   

tions the set ofallDMUsinto the six cla5SeS；E，   

E／，F，NE，NE／，NF．WecallEuE′thesetofall   

DEA－e侃cientDMUs，andNUFthesetofal1DEA－   

ine侃cientDMUs．Thisclassificationcanbeapplied   

tothenewefRciencymea占U∬e．  

2 Evaluating DEA－efficiency with re－  

SpeCttOChangesintherefbrenceset  

W占proposetheDEAcross－reference▼e氏ciencymea－   

Sure（DCR）asameansforconsideringthesensitivity   

relationshipbetween two DMUs．When DMU ais   
underevaluation，thenewmeasure6a，bCanbecalcu－   

latedafterDMUbisexcludedfromthereferenceset   

RwhereR＝（1，…，n）isthesetofDMUa，aSin   

Programlfortheinput－OrientedBCCmodel・  

【programl】  

min ∂α，も   

s・t・∂α，も・ズi，8＝ ∑ ズi，ゴ・入ゴ＋tJ  

j∈月－‡り  

羊，α＝ ∑ 羊，j・入ゴーけ  

J∈月－（叫  

∑ 入j＝1  
ブ∈R－（b）  

入ブ，tJ，庁≧0  

（J∈月－（呵，豆＝1，…，m，γ＝1，…，た）   

wherem，kandnarethenumberofinputs，OutputS，   

andDMUs，Xi，jistheamountofinputitoDMUj   

and羊，jistheamountOfoutputrfromDMUj・  

EfBciencyscoreandslacksforinput－OrientedBCC   

modelarenotalwaysequivalenttothemforoutput－   
oriented BCC model．We should pay attention to  

thosediffbrences．  

InsensitivityanalysisintheradialefRciencymodel，   
not onlye侃ciencymeasurebutalsoslacksplayan   
importantrole．InPrograml，CrOSS－referenceslacks   

t；and甘arealsoexaminedasanaidininterpreting  

01505910  

1 Introduction 

DataEnvelopmentAnalysis（DEA）wa5developed  
inordertomeasuretherelativee鮎iencyofade－  
Cisionmakingunit（DMU）withmultipleinputsand  
OutputS．Sensitivityanalysisshouldberoutinelydis－  

CuSSedinDEA，becausedataarenotalways deter－  
ministicanda∫eSubjecttoseveralfactorsofdistur－  

banCe．Sometechniquesrelatedtosensitivityanaly－  
Sishavebeenstudied．Inthispa・per，Weinvestigate  

thestabilityofe侃cientandinefncientDMUs，mOre  

SpeCificallywithrespecttochangeSine伍ciencycla5－  

Sification，e侃ciencyscore，andslacksinthereference  

Set．Fbwstudiesofsensitivityanalysishavefocused  
OninefhcientDMUs．Anotableexceptionisthedis－  

CuSSionbyCha∫neSetal．［3】．Moreover，tOthebest  

Oftheauthor’sknowledge，Changesine氏ciencywith  

respecttochangesinthereferencesethavenotbeen  

studied．Prior studies have fbcused on dat．a varia－  

tion，butchangeSinthereftrencesetitselfmaybeat  

leastascritical．Wtproposeanalternativeapproach  

to sensitivity analysis for establishing the stability 
Ofboth efRcient andine氏cient DMUs with respect  

tochangesinthereferenceset・Applyingtheidea  
Ofcross－eValuation（e氏ciency）tothe EDM，WeprO－  

poseanewconceptcal1edthe“cross－SenSitivityanal－  

ysis”，andtwonewmeasurescalledthe“DEAcross－  

reference efBciency measure（DCR）”aJld the“DEA  

cross－SenSitivitymeasure（DCS）”．   

Theproposed approach hasthefo1lowlngadvan－  

tagesoverconventionalmethods・  

1．SensitivityofbothefBcientandinefEcientDMUs  

Canbe（cross－）evaluatedatthesametime・   

2．When apa∫ticular DMUis evaluated，COnVen－  
tionalDEAdoesnotusethedataforinefRcient．  

DMUscompletely，Whereasthenewapproacbin－  

COrpOrateStheminthesensitivityevaluations・   

3．Eliminationofanextreme－e氏cientDMU a鮎ct．s  

thespannlngOftheset ofreferencepoints for   

ine伍cientDMUs．Thisapproachinvestigatesthe  

e鮎ctsofeliminatinganeXtreme－e缶cientDMU  
andthee侃ciencychangeforaninefRcientDMU・   

4．DCRmea5u∫eprOvides the way ofranking ef－  
ficient DMUs perfectly，Whereas the procedure  
uslngtheextendedDEAmeasurebyAndersen  

etal・【1】oftenfailsinrankinge侃cientDMUsbe－  
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importanCeOfthecross－referencemodel．   

Werewritetheinput－OrientedBCCmodelinmore  

generalformasProgram2・LetOa（R＋）beageneral  
e侃ciencymeasurefortheDMUaunderevaluation  
WhereR＋isthereferenceset．   

【program2】  

min βα（j㍗）  

S・t・βα（月＊）・弟，α＝∑弟，j・入J＋βJ  

ブ∈月●  

羊，α＝∑羊，j・入ゴーβJ  
j∈月●  

∑入ブ＝1  

J∈月■  

入j，βJ，βJ≧0  

（ブ∈月＊，壱＝1，・‥，m，γ＝1，‥．，た）   

WhenR＊＝R，Oa（R＋）＝0ニwhereOニisthecon－  

Ventional（input－Oriented）BCC efRciencymeasure．  

WhenR’＝R－（a），Oa（R＊）＝6ニwhere6；isthe  

extendedDEAmeasureofAndersenetal．IfDMUa  

isevaluatedDEA－e伍cient，6；≧1．IfDMUaiseval－  

uatedDEA，inefncient，6ニ＝0ニ・Whenlr＝R－（b），  

Oa（R’）＝6；，bWhere6ニ，bistheDEAcross－reference  

e凪ciencymea5ure．・   

WeshowthepropertiesoftheDCRfortheinput－  

Orientedmodelasfo1lows，inwhichDMUaistheunit  

underevaluationandDMUbistheexcludedumit．  

βニ，む（％）＝∂ニ，もーβニ  （1）   

Fhthermore，WedefinethenormalizedchangeOf  

the DCRslack to the DEA slaJ：k as the DCS slack  

measure，d；’∈Rmandd：＋∈Rk．  

町＊＝釘（βJ＊－fJ＊），α乃dd㍗＝ 正（βJ＊－け■），（2）  

Whereg；and9：arenormalizingcoefBcientssuchas  
positiveweightsintroducedbyR・M・Thrall［4】・The  

reason thechangeisnormalizedis that wecan u5e  

thesemeasureswithDCSradialmeasure．TheDCS  

Dニ，b（％）isthechangeinthee侃ciencyratingofDMU  

a when DMU bis excludedfrom the reference set．  

WhenaandbrefertothesameDMU，WeCallthis  

SenSitivity mea5u∫e the HDEA self－SenSitivity mea－  

Sure（DSS）’’ofDMUaanddenoteitbyDニ，a（％）・  

4 Numericalexamples   

Wetestourprocedureswiththenumericalexam－  

plesuslngeCOnOmicdataofthedeveloplngCOuntries  

inAsia－Pacificarea．   

W占willshowsomeresultsinthepresentation．   

5 Concludingremarks   

Ⅵ屯proposetheDEAcross－referenceefRciencymea－  

Sure（DCR），applyingtheideaofcross－eValuationinto  

the extended DEA measure（EDM）．Moreover，We  

proposethecross－SenSitivityanalysis，uSlngtheDCR  

andtheDEAcross－SenSitivity（DCS）．Wbcanfindthe  

usefulinformationaboutthesensitivityrelationship  

betweenDMUsthroughtheproposedanalysis．   
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Prqper抄ユ．  6ニ，b≧0；・However，DCRslacksare  

notalwayssmallerthanDEAslacks．  

Pr叩erけ2．  IfDMUaisthesameasDMUb，then  

6；，a＝6ニ・Inparticular，6ニ，a≧lorProgram1  

isinf6asibleifandonlyifDMUaisDEA－e侃cient．  

Prqperty3．IfDMUα  isnotthesameasDMUb，  

thenProgramlisfeasible．  

Prqperけ4．  IfDMUbisnotDEA－eXtreme－e爪cient，   

then6ニ，b＝0ニ，andt；＊＝S；’andt［＊＝S：＊．  

PI・OPerb，5．IfDMUbisnotincludedinthesetof   

refbrencepoints，Ea，forDMUa，then6ニ，b＝0ニ，   

弧dfJ＊＝βJ■弧dけ＊＝βJ＊．  

PI・qperb，6．IfDMUaisDEA－efRcientanddi鮎rent   

fromDMUb，then6ニ，b＝1，andl；■＝け＊＝0．  

3 Cross－SenSitivityAnalysis．   

WeuseboththeDCR（asdefinedinSection2）and  
theDEA－efRciencyscoretodefinethesensitivityofa  

DMU，sefnciencyratingwithrespecttotllereference  

Set・W占1etDニ，b（％）denotetheDEAcross－SenSitivity  

measure（DCS），anddefineitasfo1lowsl．  
measure，Canalsode丘nedasfo11ows．  

ぢ・♭（％）＝（箸－1）×100（％）  1Theproportionalchangeine代ciencyratingofDMUa，that  
istheratiooftheDCRradialmeasuretotheDEA－efhciency  
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