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3 A Common Wbight Vector by Bargalnlng   

GameApproach   

3．1BargalnlngGame   

A bargainig gameis a pair（S，d）・The pointd  

is the disagreement outICOme Or disagreement point  

result，S．The set Sis called t．he fcasil）1e set・．The  

Kalai－SmorodinskybargalnlngSOlutノionistIheonlyso－  

1utiononfesiblesetsatisfyingPareto－OPiTTWlity，Sym－  

′…行≠＼川／・／川′′小り・…り／′…い…′川舟り′′・‥州tl川・／…′J－  

〃り／JJ…′川／…′…・′／小十  

［TheKalai－Smorodinskybargainingsolut・ion］，K（S）‥  

K（S）isthenaXimalpointofSonthesegmentCOn－  
nectingtheorlgintoa（S），theidealpointqfS，defined  

l）yαん（5り≡1TlaX（食たl金∈∫）brallん・  

3．2 The fbasible set S ofbargalnlnggameOn  
DEA  

Now，Wewi11generalizethefeasil）1eset・Thefcasible  

setincorralatedpurestrategylSeXpreSSeditSfo1lows‥  

1Introduction   

AlargenumberofstudiesonDEAhavebeenmade  

anddevelopedsinceit wasfirst proposedin［1］，aS  

confirmedinSeiford’spaper・   

DEAisamathematicalprogrammlngapprOaCht・O  
assesslngrelativeefficiencieswithinagroupofDMUs・  

AnimportantoutcomeofsuchananalysISisasetIOf  
virtualmultipliersorweightsaccordedtoeach（input  
orout，put）factortakenintoaccount・・Thesesetsof  

weightsare，typlCally，di鮎rent・foreachofthepartic－  

1patingDMUs・   

Therehaddefinedthecross－e庁iciencyofDMUj aS  
measuredbyDMU。aStheratioofweightedout・put  

to weightedinput obtained when we use theinput  

andoutputlevelsofDMUjandtheinputandoutIput・  
weightsderivedforDMU。［2］・Itiswidelyknownthat  

theweightsarenotalwaysunlquelydeterl11ined・The  

mutualevaluationinbrmationwhich，Weintroduced，  
arecalculatedfromtIheweightsarenot・alwaysdeter－  

minedunlquelyneither・Inadditiont0，theremaybe  

nottheweightsofthecross－e伍ciencyinfbasibleset・・   

Here，WeprOpOSeSamet・hodbrdet・erminlngaCOm－  

monweightvectorofDEAbasedonbargalnlnggame・  
Furt・hermore，this paperintroduces an example of  

theproposedmethodtotheproductIivit・yanalysISOf  

Japaneseelectricpowerindustriesinordertodemon－  
stratethee鮎ctiveness ofthemethod．  

2 DEA Modeland Cross－Efficiency  

TherearevariousdescriptionsaboutDEA．Forthe  
sake of uniformity of symboIs and cxpressions，We  

wouldliketodescribeinthesamemannerwit・h［3，4］・   

Thecross－efhciencywasproposedbySext・On，Silk－  

man and Hogan［2］・In their paper，t・hey had de－  

fined the cross－efficiency ofDMUj aS meaSured by  
DMU。aS t．he ratio ofweighted outrput tIO Weightled  

lnputObtainedwhenweusetheinputandoutIputlev－  

elsofDMUj andtheinputandoutlput・Weightsde－  
rivedbrDMU。．Mathematically，thecross－efBciency  

is the ratio of the sums on t．heleft side of con－  

straint jin the（DEA）problem董br DMU。：E。j＝  

∑；二1祝；。yγJ／∑ニ1てかiJ・   

Theaccommodation totale侃ciency wa5prOpOSed  

bySugiyamaandYamada［3，4］，andwecansaythe  
accommodationtotalefhciencylSgeneralbrmbrthe  
cross－e餌ciency．  
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4 ApplicationExample   

Thissectionint・rOducesanexamplewhichisthepro－  

ductivityanalysISOfJapaneseelectIricpowerindustries  

t）yapplyingt・heproposedapproach・Thisexamplewas  

giveIlin［3，4ト  

4．1 AnalysisandEvaluation   

First，DEAis conducted concernlng nine electric  

powercompaniesasDMUs．   

Second，WeCalculatefromacommonweightVeCtOr  

OfDEAbasedontheKalai－Smorodinskyl）arg；tlnlng  
SOlution・LettheidealpointofSbeane；LChDMU’s  
DEA－efhciency score・ItCan eStablish the（iisagree－  

mentpolnldasvariouskindsofpoint，l〕ut，eSt．ablishes  

it as orlglnin this paper．「mbleland「mt）1e2in－  

dicatetheresults，i．e．，efhcienciesbreach DMUan（1  

a commorlWeightVeCtJOr，ObtaiIled from t・he KalEli－  

SmorodinskvbarlgalnlngSOlution．   

1もble 3indicates the results obtained from the  
Kalai－Smorodinsky barigalnlngSOlutIion andconven－  
tionalapproaches↑reSpeCtively．Here，trheaccommo－  

dation tot．alefficiencics and the cross－efficiencies of  

each DMU were givenin［3，4］．And，the cross－  

efhcienciesofeachDMUwerecalculate（lbyuslngthe  
Weightsdet′erminedしmiquelyin［3，4］・  

5 Conclusion  

WeintroducedarnethodbrdeterminlngaCOmmOn  

WeightvectorofDEAbasedontheKalai－Smorodinskv  

bargalnlngSOlutioIl・In t｝hispaper，Weintroducedan  

exampleoftheproposedmethodtOt・heproductivitIy  
analysISOfJapaneseelect，ricpowerindustriesinorder  
to dernonstrat．e thee鮎ct▼．iveness ofthemethod．   
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7もblel‥TheKalai－SmorodinskyBarigalnlngSolution  
OfEachElectricPowerCompany  

TheKalai－SmorodinskyBarigainingSolution  DEA－e代ciency  
COrralatedpurestrat・egy  COrralat・edmixedstrategy  （0ニ）  

Hokkaid（〕  0．8411  

ToI10kし1  1．0000  

rrokyo  l．0000  

Chubu  l．0000  

HokurikLl  O．8082  

KaIISai  O．9928  

ClltlgOku  O．9716  

Silikoku  O．8071  

Kyus上1u  O．8863  

0．8411  

1．0000  

1．0000  

1．0000  

0．8082  

0．9928  

0．9716  

0．8071  

0．8863  

1．0000  

1．0000  

1．0000  

1．0000  

0．9245  

0．9928  

0．9906  

0．8430  

0．9560  

恥ble2‥ACornmonWeightVector  

わ1  乍）2  t′3  元1  ′元コ  

COrralatcdpur（3St・rategy  O．6779 0．OOOO 2．3778 2．3584（）．5912  
COrralatedmixedstIrategy O．6779 0．0000 2．3778 2．3584 0．5912  

Tbble3：EfhcienciesofEachElect′ricPowerCompany  

TheKalai－Smorodinsky TheAccommodat′ion  TheCross－Emciency  
f3arigainingSolutIion  rIbtalE用（：iency  （bytheweightsdet・ermineduniquely）  

Hokkaidn  

TollOku  

Tokyo  

Chubu  

Hokllriku 

KarlSai  

Chugoku  

Shikoku  

Kyusllu  

0．8411  

1．0000  

1．0000  

1．0000  

0．8082  

0．9928  

0．9716  

0．8071  

0．8863  

0．9155  

1．0000  

0．9658  

0．8643  

0．7244  

0．8500  

0．9018  

0．7879  

0．8893  

0．8884  

0．9757  

0．9419  

0．847（i  

O．7120  

0．8321  

0．8824  

0．7689  

0．8655  
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