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1．Introduction   

Asapartofthederegulationpromotionprojects  

OftheJapaneSeGovernment，theMinistryofPosts  

a・nd Tblecommunications（MPT）has decided to  

abolishthesanctionsystemforpricesettingsinthe  

telecommunicationsindustryandtoshifttoaprlCe－  

CapSyStemStartingfromOctoberl，2000．Fbrthe  

purposeofasmoothtransitiontothenewsystem，  

the MPTorganized acommittee fbr studyingthe  

price－Cap SyStem Chaired by Prof6ssor（Emeritus）  

Okan0．As a member ofthe committee，the au－  

thorengagedinthemeasurementofthecostinefl  

ficiencyofNipponTblegraphand¶∋lephoneCom－  
pany（NTT）byusingDataEnvelopmentAnalysis  
（DEA）・  

2．Price－CaP System  

Tllereareatleasttwoimportantfactorsfbrdecid－  

ingtheprice－Cap‥theconsumerpriceindex（CPZ）  
andtheproductivityprogressindex（X－efhciency）．  

Theformer reflects the trend ofconsumer prlCeS  

andthelatterrelatestopricereductionsduetoad－  

VanCementinproductivity．   

ThebasicformulafordecidingtheprlCeindexin  

thenextyearfromthecurrentoneisasfbllows．  

NewPriceIndex＝CurrentIndexx（1＋CPZ－X）・  
Usua11ywecanestimatethe CPIfrompublished  
StatisticsandtheX－e氏ciencycanbeobtained by  
analyzlngpaStPerformancesofellterprlSeS・  
乱㌧芳一E侃ciemcy  

Assumethattheupdatefbrthepriceindexobtained  

by the aboveformula continuesfor consecutive t  

years．Then，the revenueat the t－thyear willbe  

reduced to Rx（1＋CPZ－X）t，WhereRis the  

predictedrevenueatthet－thyear．Webalancethis  

Valuewiththesumofthecost（C）andreasonable  
PrOfit（P），thelatterincluding taxfor profit，at  

thet－thyear．Thus，We have abalanceequation‥  

Rx（1＋CPJ－X）t＝C＋P・Fromthisequation  
wehaveaformulafordeterminingX－e飢ciencyas，  

4．Cosセ一皿配ciemcymeastlr¢dbyI⊃EA  

SupposethattherearenDMUswithminputsand  

SOutputS・WらdenoteinputsandoutputsofDMUj  

byxj＝（xlj，・・・，Xmj）Tandyj＝（ylj，…，ySj）T，  
respectively．Theinput and output datamatrices  

XandYaredefinedasX＝（xl，X2，・・．，Xn），Y＝  

（yl，y2，‥・，yn）・Lettheunitcostofinputxij be  

Cij and the corresponding cost vector be cj ＝  

（clj，‥・，Cmj）・   
ForeachDMU。（0＝1，・・・，n），WeSOlvethefbl－  

lowlngLP．  

（2）  
mlnCo諾  

SubjecttoX入＝3：，Y入≧y。，入≧0．   

With．anoptimalsolutionofthisLP（x＊，入＊），We  

definethecost－efnciency7bOfDMU。by  

Costefnciency（T。）＝C。X＊／c。X。  （3）  

Usingthetechnicalq5iciencyO㌘，theallocativeqr  

＄ciencyα。isde丘nedastheratioTも／0㌘．Ⅵ毎now  
definethe scale q伊ciencyq。aStheratioOE／OY  

whereOYisthepuretechnicalq伊ciency・Thus，We  
haveadecompositionofcoste氏ciency：  

Cost－e爪ciency（7b）＝OYxJ。×α。（4）  

Lateronwewi11employreglOnaladjustmentsofthe  

COSt－efBciencytotakeaccountofthescalehctorof  

enterprises．Forthispurpose，Wedefinethea可usted  

COSt－q伊ciencybydividingthecoste伍ciencybythe  
SCaleefBciencyas：  

Adjustedcosしefnciency（p。）＝7b／q。＝OYxα。  

5．Ⅱ）a七a and Resul七S  
（5）  

Weutilizeddatafromfivebranches：Hokkaido，Tb－  

hoku，Tbkyo，Kanto and Shin－Etsu belonglng tO  

NTT East，and six branches：Hokuriku，Tbkai，  

Kansai，Chugoku，Shikoku and Kyushu belonging  

toNTTWest，fortheperiod1994－1997・Thus，We  

have44（＝11branches x4years）DMUsfbrour  
Study．Theinputs，OutputSandprlCefa・CtOrSareaS  

bllows：  
Input（1）：Labor，Input（2）：Capital，Input（3）‥Ma－  

terial，  

（1）  
．方＝1＋Cf）∫－   

WeestimatedC，PandRuslngpaStda・taandthe  

medium－rangemanagementplanofNTT・Theva－  
1idityoftheestimatedcost（C）willbecheckedvia  
DEA asfo1lows．  
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Output（1）：Voicetransmission，Output（2）：Leased  

lines  

Cost（1）＝Labor，Cost（2）：Capital，Cost（3）‥Mate－  

rial   

From these data，We Obtained，for each DMU，  

foure氏ciencymeasures：teChnical（OC），pureteCh－  
nical（OV），COSt（T）andadjustedcost（p）．   

After adjusting cost efBciency by scale，Wefind  

thatHokurikuandShikoku，spositionsareconsider－  

ablyadvanced，WhileTbhoku，Chugoku，Hokkaido  

and Shin－Etu stillremaininf6rior evenin scale＿  
adjustedscores．   

Ⅵ屯obtainedtheaverageoftheadjus七edcostef－  
ficiencyscores usingthecost ofbranchesinNTT  

East（West）asweight．Tablelexhibitstheineト  

ficiency（＝1T efRciency）ofNTTEa5t andWest  
thus obt，ained．．  

Tablel：Adjusted Cost－inefBciency through1994－  
1997（％）  

East case：  

1．CP∫＝－0．3％   

2．王＝3years   

3．R＝1489．8billionyen   

4．C＝1330．8 billion yen that came 丘om the  

Medium Range h/Ianagement Improvement 

PlanbyNTTandisascertainedasattainable  

byDEAasmentionedabove．   

5．P＝84．3billion  

Puttingthesevaluesin（1），Wehave  

X＝1・9％（forvoicetransmissionofNTTEast．）  

（6）  

Thus，Wehave，forthevoicetransmissionserviceof  

NTTEast，  

NewPriceIndex＝100×（1＋CPZ－X）＝97・8％．  

（7）  

Inthesameway，WeCalculated thepriceindexbr  

theleasedline service of NTT East and obtained  

thenewpriceindex97．6％forthisservice．   

NTTEastandWestsetuptheirnewprlCeSyStem  

OnAugust31，2000andthissystemisscheduledto  

COmeintoeff6ctfromOctoberl，20OO．   

Thecontentsofthenewpricesystemhavethefbl－  

lowingcharacteristics：（1）thetwocompaniesem－  
ployed thesame pricelevel，（2）they reduced the  

Pricegapduetodistancedi鮎rentialsand（3）they  
Set aSpeCiallow rate prlCe forinternetservice fbr  

educationalusage・   

Table2exhibits a summary．of the prices em－  

ployedbyNTTEastandⅥ屯st，andtheprice－CapS  

proposedbyMPT．   

Tabld2：Price－CapIndicesvs．NewNTTIndices  

1994 1995 1996 1997 Average  

East 15．9 16．8 13．0  6．5   13．0  

Ⅵ屯st 13．4 14．8 12．6  8．3   12．3  

6．Cost ReductionPlanbyNTT  

On November17，1999，NTT East and West out－  

1inedandannouncedthe“MediumRangeManage－  
mentImprovement Plan．”In this plan they tried  

hardtoreducelaborcosts，Capitalinvestment，ma－  

terialcosts and coslgned works consecutivelyover  

threeyearsfrom2000to2002．Ifthisplanissuc－  

CeSSfully executed，they wi11have estimated total  

COSt reduction at thefiscal’2002year asfollows：  

NTTEa5tWillreducecostsbyabout160bi11ionyen  

and NTT West by about190billion yen．Adding  

the cost reductionsalready attained to thesefig－  

ures，itwouldbepossiblefbrthemtoreducecosts  

byabout250billionyenfbrNTTEastand300bil－  

1ionyenfbrNTTWest．ThesefiguresareequlValent  

to8．7％ofNTTEast，s current costs andlO．1％of  

NTT VVest，s．   

Bylookinginto the adjusted costine伍ciencies  
SCOreSinTablel，WeCanCOnCludethat theabove  

costreductionplansbythetwoNTTsarewithinthe  
rangeofcostinefEciencies mea5ured by the DEA  

COSt mOdel，and willbe attainable by eliminating  

thecostinefhcienciesofbothcompanies．  

7．DeterminationofPrice－Cap  

InordertodeterminetheprlCe－CapWefirstcalcu－  
1ateX－e氏ciencybyusingequation（3）thatcontains  

CPI（consumerpriceindex），C（cost），P（profit），  
R（revenue）andt（year）asprameterS・Fbrthis  
purpose，Weutilized the fbllowlngValuesfbrvoice  

transmission（subscriberlineandISDN）bftheNTT  

Voice  Leased line 

Price－Cap NTT Price－Cap NTT  
East  97．8％  97．4％  97，6％  95．8％  

Ⅵ厄st  97．8％  97．8％  97．6％  96．3％  

8．ConcludingRemarks   

Severalremarkswi11begivenatthepresentation．  
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