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ふ∂α，も＝β一諾宕⊥芸  

s・t・－ ∑ ェiゴ入J＋晦α一打＝0，（宜＝1，…，m），  
J∈J－（叫  

∑恥入ゴー壬さ＝yr。，・（γ＝1∴た），（2）  
J∈J－（b）  

∑ 入J＝1，  

J∈J－（♭）  

入J≧0（J∈J－（呵），fJ≧0，andけ≧0．   

ThisarticlesummarizesthefollowlngperSpeCtives：   

（a）墜造：If（b）＝¢，then6ニ，bequal岳the（input－   

Oriented）SA－BCCefBciencyscore．  

（b）AndersenandPetersen［1］：If（b）＝（a）in（2），   

Wbreportthepaperwhichissubmittedforpubli－  

CationinOMEG＾［2】   

1Introduction  

The purpose ofthis articleis to propose a new  

typeofDEAsensitivityanalysisIWhichisdesignedto  

examinethestabilityofDEAe侃ciencybychanglng  
areferencesetofDMUs．Usingtheproposedtech－  

nlque，thisarticleempiricallyexaminesanindustrial  

policylSSueaStOhowtodevelopJapaneSeindustries  

fromtheperspectiveofreglOnalcontributionsandlo－  

Calgovernments．   

2 DEA E伍cidncy Analysis：   

glack－AdjustedBCC－Model【3】  

minれ＝雄一諾喜一嘉  
s・t・－∑本流＋触α－βJ＝0，（盲＝1，…，m），  

ブ∈J  

∑恥入ゴーβJ＝yrα，（γ＝1，…，た）， （l）  

J∈J  

∑入J＝1，  
j∈J  

入J≧0一（J∈J），βJ≧0，弧dβJ≧0・  

whereR；＝maXjXijand．R［＝’maxjy，j・   

3 DEAEfBcienGyEvaluationbyChang－   

ingaReferenceSet  

苧・IDEACross－Refbrence（DCR）   

UsingtheSArBCCmodel，thissectionproposesa  

newtypeofe伍ciencymeasureinwhichourapproach  
ChangeSthereferencesetfor（1）．Hence，WeCanmea－  

SureanefEciency score ofSA－BCC under the60nT 
ditionthatits‘referencesetisariable・Thisarticle  

referstoitas“DEACross－Reference（DCR）e伍ciFnCy  

meaBure”，Whichcanbeused’asameanSforevaluat－  

1ngSenSitivityanalysisbetweentwoDMUs・   
Tbdescrib占mathehlaticalfeattiresoftheDCR，this  

壷ticleformulaXe8 

then6ニ，bequalstheextendedDEAmeasure（EDM）   

proposedbyAndersenandPetersen．（2）maybe   

COnSideredasageneralmodelof［1］．  

（c）FrontierShift：IftheathDMUisevaluatedasef－   

ficientbytheconventionalBCCmodel，6；，bmay   

becomerporethanunityduetoalocationshift   

ofitse爪ciencyfronti占r．   

3．2 PropertiesofDCR  

Pr叩er伊ユ・∂ニ．む≧ワニ・  

PLPPerb，2．IftheathDMUisthesameasthe’bth  

D叫Uin（2），tDen6ニ，a．maγtakeeither  

（i）6；，a≧1i去observedopoptimality，Or  

（ii）（軍）becom？SinfbasibleifandQnly阜ftheath  

DMUdo9SnOtbelongtoaproductiohpossi－  
bilitysetofthelLithDMU、tvhosee侃ciencyis  

evaluated withoutitself．  

Prqperb，3：Iftheath・DMU’is 

bthDMU，then（2）mayproduceafeasiblesolution，  

PLPPerty4．IfthebthDMUisnotinefBcientinSA－   

BCC，then6；，b＝・りニ、isobtainedonoptimality・  

PTPPeTb，5．IftheithDMUisefRcientinSA－BCC   

五nddifEbrentfromthe加hpMUこthen6ニ，b＝ 

3．亭p．CrossTSensitivityAnaly？is  

Itcan，beeasily．thought・thatadi鮎rencebetween  

aDC鱒SCOre（6ニ，b）、叩da＄皐－ノBCCscore（rl：）may  

SerVetOmakean甲リypeof－DEAmeasuてe・This  
artiQle・refer軍t亘a去‘卸叫 

－8－   
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measure”，hereafter・ThedegreeofDCS，denotedby  

Dニ，b，isformallydefinedLaSthefo1iowlngtmeaSure： 

βニ，む＝∂ニ，ぁーり；・  

4 Regional Contribution to Japanese 

IndustrialDevelopment and Policy   

Implications  

4．1 A Data Set   

This articleisinterestedin the measur占ment of  

eachreglOnalcontributiontothewholeJapanesein－  

dustrialdevelopment，and considers the Prefecture  

asaDMUforourDEAapplication．Theproduction  

processofthesePrefecturesischaracterizedbythree  
OutputSandeightinputsinthisstudy・  
Threeoutputs：  

ThesePref6ctur？Sattainthee代ciencvdlletOltheir  

largeprlmaryindustries．  

FLndLng3．Aninteresting restll†・may be follrldin   

Osaka，Whichdoesnotattainthestatusofe侃ciency  

in the SA－BCC／AR measllrement．Furthermore，   

Miyagidoes、nOtattaihthee然ciency．aLSWe11．Why？   

Thisarticleexploregtheaboveempiricalquestions  
uslngtheproposed DCRapproach，SOthat wecan  

ClearlydemonstratethellSeandimportanceofDCR  

inDEAe侃ciencyevaluationい   

4．3．ResultingDCR，and．DCSEstimqtes  

Finding4．OsakaandMiyagibecomee用・Cientafter   

rIbkyois omittedfromtheir reference sets．This   
resultindicates that the two PreftctllTeS havein－   

dustrialstructuressimilartoTbkyo，COnSeqllently   

becomlnginefRcicnt・duetotheexiRtenQeOfllもkyo・  

nndlng5．TherearetwotypesofSA－BCC／ARe凪－   
（a）the totalamount ofproductionin the primary  

industry（e・g■，agricultureandfisheryindustries）  

（b）thetotalamountofproductioninthesecondary   
industry（e・g．，manufacturingindustries）  

（c）thetotalamountofproduct、ioninthetertiaryin－   

dustry（e．g・，SerViceindustries）  

Eightinputs：  

CientDMUs．ヰgr．oupofefncient．DMUs（Hokkaido，   

Tbkyp，etC．）considerablyin飢IenCethe▲mF喀ni叫des   

OfDCRestimatesofotherinefBcient DMUs叶the  
lev？1that？OmeinefBcicntbhlU（sL）m甲亘ecorn？e乳   

CientiftheDMUbelonglPgtOthegr？uPISOmit・ted・   

Theother＄rOupOfefRcient－DMUs（i・e・lIbaraki、  

Tbchigi，etC・）donot 

on theinefhcient DMUs．  

Flnding6・TheEDMofn）kyobec？TT？eSaninfea－   
Siblesolutionbecat†弓eitsprQdllCtion achievement   

doe？hotbelongt・Ot・he▲prodllCtIioりpOSSibilitysetof  

alltheotherDMT．jg（without1bkyo）二Asfoundin   
TbkvbthatdominatesfIheother7）MUshthemag－   
nittideof、inplltSandout・pl雨、an－F：D八4may′tl占ually  

facdtoaninfeasiblesollltiol、nd占rvムri油IeR曹S・  

Finding7・Itrisen畠ilyid㌫t沌edffムmthema帥itude   

ofDCSthatThkyoha貞a：血ajorimpEtCtrllpOn・nia・ny   

OtherDMUs，p九rti（tllarlyonlOsakh．   
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（a）thenumberofindividualsintIleprimaryindustry  
（b）then。mberofindiid。alsinthes。COndaryindus－  

try  
（c）thepub？rOfindividu云1sinthetertiaryindustry  

（d）thetotalamountofpublicspending（budgeta1lo－   

Cation）bytheJapanesegovernment  

（e）thetotalamount、Ofloansfromcommercialbanks  

（f）thenumberofJAo餌ces  

（g）thenumberofofBce？andmanufacturing 
latedtothesecondaryindustri占s  
（h）thenumbeflOfwholesellersdretiileTS  

4．2 SA－cc／ARResults  

FindLngl・17DMUs（Prefectrdres）areemcientwhile  
therem91nlng31DMUsare・inemcientint占rmsof  
SA－BCC／AR・白iムceよ11the■multipliersrel？tedto   

thesee伍ciencyscoresarenotzero，WeCanCOnSider   

thatall．inputs．andoutput声a，refu11yutilizedforour   

DEA e市ciency声Valuation．．Based upon the fact，   

WeeXtendtheresultinge疏cierlCiesandmult・ipliers   

furtherinto、thesensitivitystudyproposedinthis   

article．  

FLndingP2：Thestatusof 

highly一叩ulatedieioh；（Tbkシ0，etC：），坤ofwPih  

haNeYelトknoTn坤gernチnufacturip■g叩d／ors？r－   

viceindustries・Conver？ely・thelstatusbf6＆ciency  

canb 
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