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DataV誠iationsin DEA   
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We win soIve these problems uslng a bi－SeCtion  

method・Althoughwedescribethemethodfbrthe  

CCRmodel，WeCamalsodevelopsimi1arprocedures  

forotherDEA models．   

1．1TheUpperBoundofIncreaseinan  

InputValue   

LettheobjectivelnPutitemofthesensitivityanal－  

ysis be xi。．If weincrease ri。a．nd measure the  

e用・CiencyO（3i。）ofDMUiasafunctionof3：i。，then  

either thereis an upperbound豆i。beyond which  

DMU。isnolongere伍cient，Orthereisnobound，  

i・e・0（37i。）＝1fbreveryxi。≧0．WecansoIvethese  

problerruuslngabisectionmethodasdescribedbe－  

low・In thealgorithm，We uSe aVery Smal1num－  

ber e，e．g．E＝1／1000and alarge number M，  

e・g・〟＝105・  

StepO． Set  

βひ宣子cん ＝ 0  

訂エβ ＝  ∬i。（theoriginaldata）  

訂Uβ ＝ 2Ji。  

∬〟Jか ＝ Juβ   

Stepl．   

IflxuB－TLB［＜E，therLWehave  

豆i。＝ご〟Jβ．Stop．   

If毎β－。エβl＞〟，仙nth。r。isn。  

boundofincreaseinTi。．Stop．  

OtherwiseevaluateO（xMID）bythe  

CCR model．  

Step2   

（i）Ifβひ古書cん＝Oand♂（∬〟Jか）＝1，  

then set  

∬β ＝ ∬uβ－∬エβ  

Introduction   

DatainDEAarenotalwaysdeterministicbutsui  

ftrfromseveralfactorsofdisturbance，e．g．errOrS  

irL datagathering，rOund－0∬errors，a．nd statistical  

noise．Thus，data are a chartce reali2：ation ofthe  

hidderL trueValues and mayAuctuate．SinceDEA  

isadataorientedmethodology，Studyofthisareaof  

uncertairLtyisanecessity・Speci允cally，thefo1lowlng  

twoqlleStiorLSarise：   

1・IfaDMUisjudged eB；cienlbyacertainDEA  

model，howrobuslisitwithrespecttoachange   

inarLinput／outputvalue？  

2．Ifinptlt／outputvaluessufFerfromdisturbance，  

the e伍ciency score may vary accordingly．  

Then，Wha．tistheprobabilitythat aDMUre－  

mains e伊cienl，OrWhatis thedistribⅦtion of  

efnciency score■for efRcient or rLearly e岱．cient  

DMUs？   

The£rstquestion concerrts the sensilivuyanalysis  

OfDEAscoresandthelatterthesiocha8iicanalysis．   

AstringofDEApapersdealtwiththesesubjects，  

e・g・CharneSandNeralic（1990），Chames，Cooper  

andZlobec（1990），Charnesetal・（1992），Thomp－  

SOnetal・（1994）fortheRrstsubjectandSerLguPta  

（1987），Moritaetal・（1994），Wilson（1994）forthe  

SeCOrLd，amOngOthers．  

1．SensitivityAnalysisinDEA  

h this sectiort，the following two subjectswi11be  

dealt with：   

1．SupI）OSe a DMU，Say DMU。，is e伍cient by  

the DEA modelemployed．Whatis the up－  

Perbo11rLd ofirLCreaSeirL aCertainlnPut Value  

OfDMU。fbrpreservlnge餓ciency？  

2．Whatis thelower bollnd of decreasein a cer－   

tainoutputvalueofDMUoforpreservlngefR－ 
1  

Ciency？  
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∬ひβ ＝ ∬uβ＋2ご♪  

ごエ月 ＝ Juβ  

ご〟Jβ ＝ ∬ひβ．  

ReturntoStepl．  

（ii）Ⅰ川（J〟J∂）＜1，thenset  

鈍諭cん ＝ 1   

∬ひβ＝∬〟Jp  

∬朋7β ＝（訂Uβ＋∬エβ）／2・  

ReturntoStepl．   

（iii）Ifざひ古書cん＝1and♂（∬財J8）＝1，  

tILen Set  

ガエ月 ＝ J〟J8  

ご〟Jか ＝（Juβ＋Jエβ）／2・  

ReturntOStepl．  

Once the swiichis turned tol，theinterva1  

37uB－CLB that contains豆i。Willbe reduced by  

l／2kafterkiterations．  

nomore delerminislicbut slochaslic．So，thesub－  

jectirLthissectiorLiscal1edthe8locha31icDEA．We  

wi11introduceasimulationstudyforthispurpose．  

2．1StochasticDEAbySimulation   

ThissimulatiorLisdorLeinthefo1lowingway・The  

irLPut／output da．ta．are sampled from the Rtted  

PrObabilitydistribution，uSuauyeXPreSSedas  

【0rigirLaldata］＋【noise】．   

After samplirLg the rtoisyinput／output data，We  

evaluatethee伍cierLCyOfeachDMUbyanapproprl－  

a・teDEAmodel・Wewillrepeattheaboveprocess  

forsufRcientlymanytimes，e・g・1000，50000rlOOOO．   

2・2 AnExampleofStochasticDEA   

Wewi11showanexampleatthepresentation．   
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1．2 TheI，OWer BoundofDecreaseinan  

Output Value 

h asimi1arsettingtotheabovecase，WeCa，ndeal  

withthelowerboundofdecreaseinanoutplltValue  

Ofane伍cientDMU，uSlngthebisectionmethod．  

1・3AnExampleofSensitivityAnalysis   

Wewi11showanexampleatthepresentatiorL．  

2．Stochastic DEA   

htheprevioussection，Welookedintothesensitiv－  

ityanalysiswithrespecttoaspecifiedinput／otltput  

itemofanefncientDMUarLdfoundtheupper／lower  

bound ofits variation for keeplng the DMU efR－  

Cient．h thissection，We aSSume thatal1thedata  

aresubjecttochangeaccordingtosomeprobability  

distrit）utions；uniform†triangle，nOrmal，lognormal，  

amongothers・Subsequently，thee用．ciencyscoreis  
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