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CauSedbythestructureofthesupposedproduction  

possibilitysetPasdefinedby：  

P＝（（諾，y）iェ≧ズ入，y≦y入，入≧0）．（1）  

Pis defined only by uslngteChnicalfactors X＝  

（ご1，…，霊れ）∈ 月mXn and y ＝（yl，…，yn）∈  
Rsxn ，buthasnoconcernwiththeunitinputcost  

C＝（cl，‥．，Cn）・   

Let usdefineananOthercost－basedproduction  

POSSibilitysetた鮎：   

た＝（（豆，y）匝≧見入，y≦y入，入≧0），（2）  

where X  （豆1，…，豆n） with  

豆J＝（cりエ1j，…，Cmメェ可）r・   

Here，Wea5SumethatthematricesX andCare  

non－negative，and a11inputs are associated with  

COSt，althoughwediscusstheinclusionofnon－COSt  

inputslater．AIsoweassumethat theelementsof  
豆ij＝（cijXij）（∀（i，j））aredenominatedinhomo－  

geneousunits，Viz・，dollars，SOthat addingupthe  

elementsof豆ijhasameanlng・Thoughweonlyas－  
sume here the convexity for the sets P and P, as 
definedrespectivelyby（1）and（2），thisconvexity  

issue canbe discussed．   

BasedonthisnewproductionpossibilitysetEt，  

anewtechnicale侃ciencye＋isobtainedastheop－  
timalsolutionofthefo1lowlngLPproblem：  

1．Introduction   

Theconceptsofcost（overal1）andallocativeef－  
ficiencieswerefirstintroducedbyFarrell，andthen  
developedbyFare，GrosskopfandLovellbyusing  
linear programming technologies. 

In thi＄paPer，We Showthat，in aslngleinput  

case，theconventionalcostefRciencyisequaltothe  
technicale侃ciency，andthereisnoroomforadopt－  

1ngCOStfactorsintothecoste氏ciencyevaluation・  

Then，inamoregeneralca5e，Wedemonstratethat，  
iftwodecisionmakingunits（DMUs）havethesame  
arDOuntOfinputsandoutputs，andonehasunit－  

costbrinputstwicetheother，thenthetwoDMUs  
havethesane？OSt（overall）andallocativeeLRcien－  
cies・Afterpointingouttheirrationalityoftheseef一  
缶ciencies，WeprOpOSeaneWSChemethatbeingfree  
丘omtheaboveshortcomingshasseveralfaNOrable  
properties・  

2．SingleInput Case  

Theoreml凡「兢e血タJeiれp祝とcαβe，〟ほねcJmicα上  

げic血cyβ■ねe叩αJわ班ecoβfe靡cie乃Cy7＊・  

Corollaryl血統e裏門タJeわ岬Ⅶ£cαβら仇eαJわcα如e  

q靡cieTICyiβαJぴdyβ8me／orevervβ〟打・  

This sounds verystrange，Since，in thiscase，the  
input  cost  SeemS  tO  

havenothingtodo withtheallocativeefBciency・  
3．GeneralCase  

Hereweobserveamoregeneralcasewherewehave  
minputs（xl，．．．，Xm）・SupposethatDMUsAand  
BhavethesameamOuntOfinputsandoutputs，i・e・，  

3，＾＝3＝Bandy＾＝yB・Assumefurtherthatthe  
unitcostofDMUAistwicethatofDMUBforeach  
lnput，i・e・，C＾＝2cB・Undertheseassumptions，We  

havethefo1lowlngtheorem：  

Tbeorem2β0兢か〟［ねAαれdβゐ肌e班eβαme  
coβtイoverαりα乃dα批cα血eq伊c豆e乃C壷eβ・   

Thisalsosoundsverystrange，SinceDMUsAand  
BhavethesameCOStandallocativee侃ciencieseven  
thoughthecostofDMUBishalfthatofDMUA・  
4．A New Scheme  

TheprevioustwosectionsrevealtheshortcomlngS  
andirrationalityofthecostandallocativee氏cien－  
cies proposed thus far・These shortcomlngS are  

【NTec】 ∂■＝min∂  

Subjectto C豆。≧X入  

y。≦y入  
入＞0，   

Thenewcoste伍ciencyヂisdefinedas  

デ＝e豆；／e豆。，  
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（7）  

where e ∈ Rmis a row vector withal1elements  

beingequaltol，and豆：istheoptimalsolutionof  

theLPgivenbelow：  

【NCost】 mln eエ  

subjectto 豆＞X入  

y。≦y入  
入＞0．  
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Theorem3 me 乃e軋，COβf e伊c五eれCyヤ＊ 盲β mO£  

タreα亡er仇α乃〟ほmeひfecん乃血Jq伊c豆emcy♂＊．   

5．Difrbrences Bet．ween the Two Models  

In thetraditionalmodel，keeplngthe unit cost of  

DMU。fixedat c。，theoptimalinput mixx■that  

producestheoutputy。isfound．Asweobservein  

thethirdsection，thismodeldoesnotpayattention  

topossiblechoicesofotherunitcosts．  
Inthenewmodel，WeSearChfbrtheoptimalin－  

putmix5：＊forproducingy。（ormore）．Morecon－  

Cretely，theoptimalmixisdescribedas：   

n  

烹；＝∑cポ掛号（i＝1，…，m）（12）  
j＝1   

Hence，itis assumed that，foraglVenOutputy。，  

theoptimalinputmixcanbefbund（andrealized）  
independentlyofthecurrentunitcostc。OfDMU。．   

Thesepointsarethefundamentaldifkrencesbe－  

tween the two models. Using the traditional one 

WeCannOtreCOgnlZetheexistenceofothercheaper  

lnPut mix，aS We have demonstratedin the third  

section．   

Sincetheworldwideglobalizationofproduction  

has becomeacurrent trend，We Shouldbeableto  

findouttheoptimalinputmixor，atleast，tOnO－  

tifytheexistenceofcheaperonesthroughthecost  

e氏ciencyevaluation．   

Fbrcomparisonsofthesetwomodels，Wedemon－  

StrateaSimpleexamPleconcernlngthreeDMUsA，  

BandCwitheachusingtwoinputs（xl，X2）topro－  

duceoneoutput（y）alongwithinputcosts（cl，C2）  

a5eXhibitedin Tablel．  

However，thenewschemedistinguishesDMUA  

from DMU B by asslgnlng themJdifkrent techni－  

Calandcoste氏ciencyscores（SeeTablel）．This  

is due to the differencein their unit costs．More－  

0Ver，DMUBisjudgeda5bothtechnicallyandcost  

efBcient duetoitsimprovementin cost efRciency  

SCOrefromO・35（7昌）tol（電）t AsisseeninTablel，  

thiscostdi鮎rencebringsoutadropinDMUA，s  

COSte凪ciencyscorefromO・35（7ユ）toO・1（ヤユ）．AIso，  

theoptimalinputmixisnowchanged：X；＝5and  
X；＝2intheoldscheme，andx；＝10andr；＝10  

inthenewscheme．  

6・ValidatingtheNewScheme   
Firstly，We pOint out that，ifthe unit cost for  

inputs，C＝（cl，…，Cm），istheameamOnga11  

DMUs，theproposednewefBciencleSarethesame  
as the traditionalones as describedin the second  

andthirdsections，andnostrangephenomenaoc－  

Curinthiscase．However，itisquiteusualthatthe  

unitcostsofinputssucha5labor，materialandcap－  

italdifftr丘omoneDMUt．oanot，her，VVenowinves－  

tigateseveralcharacteristics ofthe new measures．  
7・OntheMonotonicityofNewMeasures  

Theorem4qxA＝X，y＝yBand竺A≧cp，  

兢emぴeん肌e班杷わJわび川タl乃e曾視αJ豆如βニβユ≦鴨  

αmdヤユ≦電・凡祀九emo柁，βfわc£iれe叩αJ豆掠∫加gd  

げcA＞cβ．  

Thus，  the  new  

measure helps to secure us against the occurring  

Ofthestrangephenomenonobservedinthispaper．  

8．Uses oft．he Two TechnicalMeasures  

Wehavetwotechnicale侃ciencyscores，0■andO＋  

foreachDMU・Theformerisdeterminedbasedonly  
Onpurelytechnicalinputfactors，Whilethelatteris  

basedonbothinputandcostfactors．If，foraDMU，  

e■islowandO■ishigh，thissuggeststheneedfor  
inputreduction・Ontheotherhand，ifO＊ishigh  

and5＋islow，theDMUneedsanimprovementin  
COSt factors，i．e．，COSt reduction．Thus，both efB－  

Ciencymeasuresareutilizedfbrcharacterizingthe  

DMUandatthesametime，SuggeStdirectionsfor  

improvement．Usesofthesetwomeasuresprevent  

theoccurrlngOfstrange・CaSedescribedinthesec－  
Ond section．  
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Tablel：ComparisonofTwoSchemes  
naditional  

ご1 Cl ご2 C2 y β●  ↑●   α◆  

A lO lO lO lO l O．5  0．35 0．7  

B lO l lO l l O．5  0．35 0．7  

C   5  3   2  6 1 1   1   1  

New Scheme  

エ1 el 豆2 e2 y β書  デ   岳■  

A lOO l lOO l l O．1 0．1 1  

B lO l lO l l l  l  l  

C 15 1 12 1 1 0．83 0．74 0．88   

FbrDMUsAandB，thetraditionalmodelgives  

the same teChnical（0’），COSt（7＊）andallocative  

（α＋）e伍ciencyscores，aSeXpeCtedfromTheorem2．  

DMUCisfoundtobetheonlybestperformerin  
t．hisframework．  
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