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Abstract

Thispapertheoreticallyanalyzespricediscriminationanduniversalservicesupport.The

socialdesirabilityofuniversalservicesuppo 口for thelow-incomeconsumersisdemonstrated.

Anewtypeofpricediscrimination , namedtheuniversal-serviceandself-selectionpricedisｭ
crimination,isshowntobesociallydesirableincomparisonwithotherpricings ,especiallyinthe
casewhereweightsareassumedtobesociallyfair.ThisnewpricingissimilartotheParetoｭ

improvingtarifforstatus-quo-fairtariff.

IIntroduction

Universalservicehasoftenbeencharacterizedby"prosaicmotivesandgreatgoals"

(Sawhney1995).Whileuniversalservicehasbroadapplications ,telecommunicationhasbeen
themostprimaryapplicationofuniversalservice.ItwasviatheTelecommunicationActof1996

thatthecontemporaryconceptofuniversalservicewasdefinedextensively.Thegoalsofuniverｭ

salserviceleadingtoadvancedtelecommunicationsservicesforallmustbemetbymeansthat

enhanceratherthandistortcompetition.Inotherwords,affordablequalitytelecommunications
servicesneedtobeavailabletoallconsumers ,includinglow-incomeconsumers ,inallregions
ofthenation.Universalservicesupportcanbeclassifiedintothreemaintypes:1)programsfor

low-incomeconsumers(ex.LifelineandLinkUp),2)programsforrural, insular ,andhigh-cost
areas(ex.theFederalUniversalServiceFund),and3)programsforschools, libraries ,andhealth
careproviders.Itisoftensaidthatuniversalservicesupporthasbeendrivenbybusinessreality

andeconomictheoη. However ,universalservicesupporthasnotbeenexaminedsufficiently
fromtheviewpointofeconomictheory ,andthereforeitisvaluableforeconomiststostudytheoｭ
reticallytheplausibilityofuniversalservicesupport.Thisisthepu 中ose ofthispaper.

Tobeginwith , thispaperdiscussesthesocialdesirabilityofuniversalservicesupport
throughadevelopedeconomicmodelbasedonmodemindustrialorganizationtheory.Theimｭ

portantelementofthemodelisthepricediscriminationproblem ,whichhasbeenstudiedbyH.
R.Varian,R.Wilson ,andothers.Themodelinthispaperquestionswhatkindofpricingpolicy
forlow-incomeconsumersissociallydesirable.Thepricingpolicycomposedofself-selection

pricediscriminationanduniversalservicesuppo 吋for thelow-incomeconsumerswouldbesoｭ

ciallybetterthananyotherpricediscriminationoruniformpricing. Thatpricingpolicyis

closelyrelatedtothe"statusquofairness"andthe"Pareto-improvingtariff."Thesetheoretical

propositionssupporttheuniversalservicesupportpolicy ,especiallyforlow-incomeconsumers ,
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proposedinthe1996Actfromaneconomicpointofview ,andthispaperisoneofthefirstreｭ
searchworkswhichtriestodevelopatheoreticalfoundationofuniversalservicesupport.Next ,
theactualapplicationofthetheoreticalconclusionsisdiscussed.Itwillbeusefultoexplainthe

Japaneseuniversalservicesupportpolicy ,whichisdifferentfromthatoftheUnitedStates.In
addition , thediscountingstrategyforlocalcallsbyNipponTelegraphandTelecom(NTT) ,
whichwasverycontroversialintheJapanesetelecommunicationindustryduringJanuary , 1998,
isevaluatedwithrespecttothetheoreticalconclusionsobtainedinthispaper.Itisimportantfor

economistsandpolicymakerstocooperateindevelopingarefineduniversalservicesupport

whichisaneweconomicapproachtowardthetradeoffbetweenefficiencyandfairness.

Theorganizationofthispaperisasfollows: Section1hasprovidedanintroduction.

Section2offersabriefoverviewofuniversalservicesupportandpricediscrimination ,including
definitions ,historicalbackground ,andapolicymakingdiscussionofuniversalserviceandprice
discrimination.Section3analyzesuniversalservicesupportforthelow-incomeconsumersand

demonstratestheself-selectionpricediscriminationwithuniversalservicesupportforthelowｭ

incomeconsumersseemstoofferthegreatestsocialwelfare.Section4providesapoliticaldisｭ

cussionaboutthenewdiscountserviceofNTTinJapan.Finally ,Section5presentsadiscussion
oftheconclusionsofthispapernotedabove.

IIABriefOverviewofUniversalServiceandPriceDiscrimination

Itwillbeusefultopauseheretotakeabrieflookatbasicconceptsofuniversalservice

andpricediscriminationbeforeturningtothemainanalysis.Thesewillbetheoreticallyexamｭ

inedinthefollowingsection.

II.1WhatisUniversalService?

Inthissubsection ,thedefinition ,historicalbackground ,andpoliticaldiscussionofuniｭ
versalservicewillbeexplained. Thetermuniversalserviceintelecommunications , which
meansthat"qualityservicesshouldbeavailableatjust , reasonable ,andaffordablerates"(sec.
254(b)oftheTelecommunicationsActof1996), isquitewell-knowntoday.Mosteconomists
wouldacceptthatuniversalserviceisimportantbecausedefininguniversalserviceis,ineffect ,
makingchoicesaboutthenatureofthesocietyitself.Sawhney(1995)discussedwhyuniversal

serviceintelecommunicationsshouldbesupportedinoursocietyfromthreepointsofview ,
namelytheindividual ,thesocialsystem ,andhumanity. First,universalaccesstotelecommuniｭ
cations,likeeducation ,basicmedicalcare,andpostalservice ,isabasichumanrightwhichevery
personhasbyvirtueofbeingacitizen.Second,theprovisionofuniversalserviceintelecommuｭ
nicationsmakesitpossibleforasocialsystemasawholetofunctionmoreefficientlybecause

telecommunicationshavenetworkexternalities ,whichmeansthatthemorevaluablethenetwork
becomesthemoresubscribersaccessit. Third , large-scalenetworksareavisiblefeatureofa
modemsociety ,andanindustrializedsocietywouldnotbeabletofunctionwithoutthem.
Althoughthereisthestrongagreementthatuniversalservicesupportintelecommunicaｭ

tionsisakeyfeatureinasociety ,therehavebeenhistoricalmythsconcerningit.Aclosestudy

ofthehistoricaldevelopmentoftheconceptwasmadebyMuller(1993, 1995, 1997).Hismain
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pointscanbesummarizedasfollows. First,universalservicewasnotoriginallyacommitment
toputatelephoneineveryhomeoranexchangeineverycommunitybutanintegratedmonopoly

thatcouldinterconnectalltelephoneusers. Second,universalservicewasredefinedandlinked
toregulatednaturalmonopolieswhencrosssubsidypracticeswerethreatenedbycompetitionin

the1970s. Further ,itmightbesurprisingthatuniversalserviceasapoliticalgoalwasnotpart
ofthe1934CommunicationsAct. Therewasnowordofuniversalserviceandnodiscussion

aboutusingregulation ,rateaveraging , subsidies,jurisdictionalseparations,andsettlementproceｭ
durestomaintainuniversalservice.

ItisviatheTelecommunicationActof1996thatthecontemporaryconceptofuniversal

servicewaswelldefinedhistorically.R.Hundt ,theex 幽chairman oftheFederalCommunications

Commission(FCC) , explaineduniversalserviceasfollows , "TheTelecommunicationsActof
1996isthefirstm句or overhauloftelecommunicationslawinalmost62years.Itturnstheold

lawonitshead.Theoldlawassumedthatcommunicationswasanaturalmonopoly.Thenew

lawassumesthatallpartsofthecommunicationsmarketplacecanbemadecompetitive.The

newlawisintendedtoendtheeraofbiggovernmentincommunicationsandbegintheeraof

genuinecompetition...TherearethreegoalsoftheTelecommunicationsAct;toletanyoneenter

anycommunicationsbusiness , toletanycommunicationsbusinesscompeteinanymarket
againstanyother,andtoremovethelegalandeconomicobstaclesthathavefrustratedcompetiｭ
tionfortoolong," (1996).InMarch, 1996,theFederalCommunicationsCommissionconvened
theFederal-StateJointBoardonuniversalservice.Afterconsideringa70,000pagerecordand
holdingsevenpublichearingsatwhichmorethanfiftyexpertstestified,inNovember , 1996,the
JointBoardissuedits"Recommendation"regardingimplementationofthenewfederaluniversal

servicesupportmechanisms.InMay, 1997,theFCCadoptedaplanforuniversalservicereform
thatisbothcomprehensiveandcomplete.The"Order"isguidedbytheJointBoard'sRecomｭ

mendationandcommitstoworkinclosepartnershipwiththestatestocreatecomplementaryuniｭ

versalservicesupportmechanisms(FCC, 1996, 1997).
AccordingtotheRecommendationbytheJointBoardandtheOrderbytheFCC, the

mainpointsofthe

l) Universalservicesupportshouldbeprovidedfortheseservices: l)voicegradeaccesstothepubliclyswitched

networks ,withtheabilitytoplaceandreceivecalls,2)DualToneMulti-frequency(DTMF)signalingoritsfuncｭ
tionalequivalent ,alsoknownastouch-toneservice,3)single-partyse 円ice ， 4)accesstoemergencyservices ,inｭ
cluding911andEnhanced911(whichidenti 日es acaller'slocation) ,5)accesstooperatorservices ,6)accessto
interexchangeservices ,7)accesstodirectoryassistance ,and8)LifelineandLinkUpforquali 命ing low-income

consumers.
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schools, libraries ,andhealthcareproviders.3)Overtenyearsago,theFCCestablishedtwoproｭ

gramsthatarecurrentlyavailabletoassistlow-incomeconsumers.First,theLifelineprogram
reducesqualifiedlow-incomeconsumers'monthlyphonechargesthroughmatchingfederaland

statefunds.AstatemaychoosenottoparticipateintheLifelineprogram.Currently,forty-one
states,theDistrictofColumbia ,andtheU.S.VirginIslandsparticipateintheLifelineprogram.
Second,theLinkUpprogramprovidesfederalsupportthatreducesqualifiedlow-incomeconｭ
sumers'initiallocaltelephoneconnectionchargesbyuptoonehalf.LinkUpiscurrentlyfunded

bycontributionsfrominterexchangecarriers.TheFCCandtheJointBoardrecommendedrevisｭ

ingLifelineandLinkUpinthefollowingmanner.First, Lifelineshouldbeexpandedtobe
availableineverystate, te汀itory， andcommonwealth;thefederalgovernmentLifelinesupport

amountshouldbeincreased , andthestategovernmentmatchingrequirementshouldbemodiｭ
fied.4) Second,thedistributiontolow-incomeconsumersshouldbemadecompetitivelyandneuｭ
trallybyrequiringallprovidersofinterstatetelecommunicationsservicestocontributeandbyal ・

lowingalleligibletelecommunicationscarrierstoreceivesupportforofferingLifelineandLink

Up.

Thesupportforcarrierswithhighcostsshouldbebasedonthedifferencebetweencost

estimatesgeneratedbyacostproxymodelandanationwidebenchmark.BeginningonJanuary

1, 1999,theresponsibilityforhigh-costsupportwillcontinuetobesplitalongcu 汀ent jurisdicｭ

tionallines,with25percentofthedifferencebetweentheforward-lookingmethodology'scost
ofserviceandthenationalbenchmarkbeingfundedbytheFederalUniversalServiceFund.Furｭ

thermore ,theLongTermSupportpayments ,whichcurrentlyservetoequalizetheCarrierComｭ

monLinechargesamongincumbentlocalexchangecarriersbyloweringsomeandraisingothｭ

ers, constituteanimpermissibleimplicitsupportmechanism. Rurallocalexchangecarriers

currentlyreceivingtheLongTermSupportinsteadreceiveacomparablepaymentfromthenew

2) Theprinciplesenu 町iated inthe1996Actareasfollows: 1)qualityservicesatjust , reasonable ,andaffordable
rates--qualityservicesshouldbeavailableatjust , reasonable ,andaffordablerates;2)accesstoadvancedservｭ
ices--accesstoadvancedtelecommunicationsandinformationservicesshouldbeprovidedinallregionsofthe

nation;3)accessinruralandhigh 圃cost areas--consumersinallregionsofthenation ,includinglow-incomeconｭ
sumersandthoseinrural ラinsular ， andhigh-costareas ,shouldhaveaccesstotelecommunicationsandinformaｭ
tionservices , includinginterexchangeservicesandadvancedtelecommunicationsandinformationservices;4)
equitableandnondiscriminatorycontributionsfromallprovidersoftelecommunicationsservices--allproviders

oftelecommunicationsservicesshouldmakeanequitableandnondiscriminatorycontributiontothepreservation

andadvancementofuniversalservice;5)specificandpredictablesupportmechanisms--thereshouldbespecific ,
predictableandsufficientfederalandstatemechanismstoreserveandadvanceuniversalservice;6)accessto

advancedtelecommunicationsservicesforschools , healthcareproviders , andlibraries--elementarγand seconｭ

daryschoolsandclassrooms ,healthcareproviders ,andlibraries ,shouldhaveaccesstoadvancedtelecommuniｭ
cationsservices;and7)competitiveneutrality--universalservicesupportmechanismsandrulesshouldbeapｭ

pliedinacompetitivelyneutralmanner.

3) 日igible schoolsandlibrarieswillbeabletopurchaseatadiscountanytelecommunicationsservices , internal
connectionsamongclassrooms ,andaccesstotheInternet.Discountsareaminimumof20%andrangefrom40 ・

90%forallbuttheleastdisadvantagedschoolsandlibraries.Totalexpendituresforuniversalservicesupport

forschoolsandlibrariesarecappedat$2.25billionperyear.Furthermore , approximately9ラ600 healthcareproｭ
vidersinruralareasintheUnitedStateswillbeeligibletoreceivetelecommunicationsservicessupportedbythe

universalservicemechanismwithinanannualcapof$400million.

4) EachLifelineconsumerwouldreceive$5.25infederalsupport.Thefederalfundwouldalsoprovide$1.00of

additionalsupportforevery$2.00ofsupportprovidedbythestates ,uptoamaximumof$1.75,sothatthemaxiｭ
mumfederalsupportperconsumerwouldbe$7.00.
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universalservicesupportmechanism.Toadministerthecollectionanddistributionofthesupｭ

portmechanisms ,theFCCappointsauniversalserviceadvisoryboardtoselectaneutral ,thirdｭ
partyadministrator.5) Alltelecommunicationscarriersthatprovideinterstatetelecommunica 四

tionsserviceswillbeobligatedtocontributetouniversalservice.Contributionswillbebased

onca 汀iers' grossrevenuesfromtelecommunicationsservices.

Finally ,whatwilluniversalservicesupportbringtooursociety?Foronepossibleanｭ
swer,Hundtstated , "Theoverwhelmingm司jority willbuymorecommunicationsserviceswith

theirmoneyorwillpaylessforthesameservicestheybuytoday.Thereplacementofthereｭ

gimeofmonopolywiththenewparadigmofcompetitionwillleadtoproductivitygains,job
growth, investmentincreases, andthecontinuingvitalityoftheAmericaneconomy ," (FCC,
1997). Furthermore , S.Ness,CommissioneroftheFCC, stated,"Muchofwhatwearedoingis
drivenbylawandbyeconomics.Buttheresultsofourdecisionshaveahumanface...Noteveｭ

ryonewillbesatisfied.Butnoonecansaythatwehavenotreadthelaw,consideredeconomic
theoriesandbusinessrealities ,consultedourconsciences ,andsoughttoachieveasmuchfairness
asishumanlypossible ," (FCC, 1997).Inmyopinion, however ,therehavenotbeensomany
analysesofuniversalservicesupportfromtheviewpointofeconomictheory, andthereforeit
willbevaluableforeconomiststoexaminemorecloselytheplausibilityofuniversalservicesupｭ

port.Thisistheverythemeofthispaper.

II.2WhatisPriceDiscrimination?

Inthissubsection ,adefinitionandindustrialpolicyinregardstopricediscriminationwill
beproposed.AccordingtoStigler(1987), pricediscriminationispresent"whentwoormore
similargoodsaresoldatpricesthataredifferentratiostomarginalcosts."Generally,itiscomｭ
montofollowPigou'sclassificationofpricediscrimination.Pigou(1920)classifiedpricedisｭ

criminationintothreetypes: 1)first-degreeorperfectpricediscrimination--asellerchargesa

differentpriceforeachunitofthegoodsinsuchawaythatthepricechargedforeachunitis

equaltothemaximumwillingnesstopayforthatunit;2)second-degreeorself-selectionprice

discrimination--pricesdifferdependingonthenumberofunitsofthegoodsbought, butnot
acrossconsumers ,namelyeachconsumerfacesthesamepricemenu,butthemenuinvolvesdiι
ferentpricesfordifferentamountsofthegoodspurchased;and3)third-degreepricediscriminaｭ

tion--differentpurchasersarechargeddifferentprices , buteachpurchaserpaysaconstant
amountforeachunitofthegoodsbought, i.e.,thelastarestudentdiscountsanddifferentprices
ondifferentdaysoftheweek.(SeeVarian1989,600fordetail.)
Itshouldalsobenotedthatthereareingeneralfivepreconditionsforpricediscrimination

implementation:1)themonopolisticpowerofafirm;2)thelimitationorabsenceofresalemarｭ

kets;3)thefirm'sabilitytomonitorcustomers'purchases;4)thedisagregateddemanddata;

and5)thelegalfeasibility.Thelastpointshouldbeexplainedinmoredetailbecausethelegal

aspectofpricediscriminationwillcloselyberelatedtothepolicy-makingdiscussion.TheClayｭ

tonActof1914wasthefirstattempttoregulatepricediscrimination.Thelawreflectedthereｭ

alityinthosedaysthatasupplierprovidedgoodstoaretailerinoneregionatapricebelowcost

5) TheFCChasadoptedtheJointBoard'sRecommendationtoappointNECAasthetemporaryadministratorofthe

supportmechanisms.
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inordertodriveoutthecompetition.Accordingly ,thelawwasintendedtoprotectsmallbusiｭ
nessesfromsuchdumping , nottoprotecttheendconsumers. Then , intheearly1930s, the
spreadofchainstoresresultedinstrengtheningthelawagainstpricediscrimination. The

Robinson-PatmanActof1936wasenactedtocontrolthelargeandpowerfulbuyerswhocould

usetheirsizetonegotiatemorefavorabletermsthantheircompetitors. However ,ithasoccaｭ
sionallybeennotedthatbecauseoftheambiguityofthedefinitionofpricediscriminationin

theselawsveryfewcasesweresuccessfullybroughttotrial. (SeeVarian1989, 643-646and
Wilson1993, 10fordetail.)
Pricediscriminationhasrecentlybeenutilizedbythetelephonecompaniestogainmore

profitsandmoreinformationonthecustomersintelecommunicationindustries.Forexample ,
telephonecompaniesofferamenuoftariffsformeasuredtollservice.Eachtariffprovidesthe

least-costserviceforaparticularrangeoftrafficvolumes.Ratesarealsodifferentiatedbydisｭ

tanceandtimeofuse.In1983,AT&TobtainedFCCpermissiontotestanewpricingstrategy
foritsresidentialcustomers ,whichwascalledOptionalCallingPlan(OCP)intelecommunicaｭ
tions.Foranadditionalmonthlycharge,theOCPprovidedreducedper-minutepricesformany
interstatelong-distancecallsduringoffpeakperiods.Thesenewtariffswereapprovedbythe

FCCandwentintoeffectin1984underthenameReach-OutAmerica.TheReach-OutAmerica

planshavequicklyproventobepopular.6JAT&ThassubsequentlyintroducedadditionalOCPs,
andotherinterexchangecarriersnowalsoofferoptionaldiscountedratesforanadditional

monthlyfee.(SeeMitchellandVogelsang1991fordetail.)

Theimplementationofpricediscriminationintelecommunicationsisoftenconstrained

bythedistributionalconsiderationsforcustomers.Changing企omauniformtarifftoapricedisｭ

crimination ,suchasamulti-parttariffora白llynonlineartariff ,canbenefitsomecustomersbut
affectothersadversely.Forinstance ,introducingatwo-parttariffwithafixedfeeplusalower
marginalpricebenefitscustomerswithlargedemandsbutprecludesothersfrommakinganypurｭ

chasesatall.Utilitiesandregulatoryagencies, therefore ,wanttoconsidermodificationsthatdo
notdisadvantageanycustomers.Forexample,theFCCissueditsOptionalCall

6) Inthefirstyear(1984-85),theReach-OutAmericaplans"increasedthemeanminutesofnight/weekendcalling
by41.9%. Theoverallpriceelasticityofthegroupofoptionalcallingplansubscribersisoftheorder・2 or

higher ,considerablylargerthanAT&Testimatesforallresidentialsubscribers ,"(MitchellandVogelsang1991,
148).
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Thissectionwillconsideruniversalservicesupportforlow-incomeconsumers:forexｭ

amples, LifelineandLinkUpintheUnitedStates.Thecentralproblemhereistoinvestigate
theoreticallywhatkindofpricingpolicyisthemostsociallydesirableofthethreepricediscrimiｭ

nationsandtheuniformtariffdiscussedintheprecedingsection.Thefollowingconclusionswill

beobtainedinthissection. First,theadvantagesanddisadvantagesofamonopolisticfirm,of
thehigh-incomeconsumers ,andofthelow-incomeconsumerscontradicteachother,andthereｭ
foreitdependsuponfairnessweightstodeterminewhatpricingisthesociallybest. Second,a
self-selectionpricediscriminationwithauniversalservicecondition, whichiseasilyimpleｭ
mentedwithatwo-parttariff,isthesociallybest.

皿. 1Definitions , Assumptions ,andModels
Inthissubsection ,thebasicideaforanalyzingpricediscriminationproblemsanduniverｭ

salservicesupportwillbedeveloped.Tobeginwith ,definitionsandassumptionswillbeproｭ
posed.Then,themodelswhichinvestigatethesocialwelfarefunctionunderthethreepricedisｭ
criminationsandtheuniformtariffwillbeadvanced.Inaddition ,theequilibriumsurpluseswill
becalculated.

Itishereassumedthattherearetwoconsumergroupsandonemonopolisticfirm.One

consumergroup, whichiscomposedofhigh-incomeconsumers , iscalledthe"high-type(H)
market,"whichisassumedtobeuniformlydistributedontheintervalof 千∞ ， hよ Similarl y ， the

otherconsumergroup,whichiscomposedoflow-incomeconsumers ,iscalledthe"low-type(L)
market,"whichisassumedtobeuniformlydistributedontheintervalof 千∞ ， hよAssume 剖this

pointh>I>O.TheH-marketis, therefore ,interpretedtobetheconsumergroupwhichplacesa
relativelyhighervalueonthegoodsthefirmsuppliesthantheL-market. Seefigure1: the

distributionalfunctionsofbothmarketsaredepicted,wherethedistributionaldensitiesofboth
theH-marketandtheL-marketarea andwheretheconsumersoftheH-marketareuniformly

distributedfrom-∞ to hwhilethoseoftheL-market ,from-∞ to I.Thedemandfunctionsfolｭ

low丘omthedistributionalformoftheH-marketandtheL-market.Sincebothmarketsareuniｭ

formlydistributed ,bothdemandfunctionsarerepresentedaslinear.Seefigure2:thedemand

小
a 級協~\Valuation

小
務後務修復貌

。

う Valuation ofthe
L-marketconsumers

Figure1.DistributionalFunctionsoftheH-marketandtheL-market
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Figure2.DemandFunctionsoftheH岨market andtheL-market

functionoftheH-market(DH)isformulatedasPH=h-aQHラ andthedemandfunctionofthe

L-market(DL)isformulatedas 九 二 l - aQL・The variousareasillustratedinfigure2,such
as ムhDHPH， ム lDLPV 口PHDHQJ!J ， and 口PLDLQLO， arenecessaryforcalculatingtheequiｭ

librium su 叩luses investigatedlater. Theyaregivenas follows: ムhDHPH 二 αQ~/2，

ム lDL九 二 αQfj2， 口九DHQJ!J =(h- αQH)QH， and 口九DLQLO =(l-aQL)QL'Inaddiｭ
tion,forsimplicityofanalysis ,amarginalcostofproductionisassumedtobenormalizedwithｭ
outanylossofgeneralization ,namelyMe=0.
Thesedefinitionsandassumptionsleadusintodevelopingthemodelswhichinvestigate

eachequilibrium問中 Ius underthefirst-degree , thesecond-degree , andthethird-degreeprice
discriminationandtheuniformtariff.(SeeSec.2forthecategoriesofthepricediscriminations.)

Themaximizationproblems ,thefirst-orderconditions ,andtheequilibriumsurplusesareestabｭ
lishedbelowviathemodels.

Thefirst-degreepricediscrimination(1st-PD) ,whichisalsocalledtheperfectpricedisｭ
criminationsinceafirmcanperfectlyexploitallconsumersu 中Ius ， ismodeledasfollows.The

maximizationproblemandtheconstraintsforthefirmunderthelst-PDareformulated:

MαZiQH ，QLips(l)=RLl)+RJl)+ 口PHDHQHO +口PLDLQLO ; (1)

s.t ムhDHPH ミ RF， and ム lDLPL 孟 Rr-

HerethetermsQH andQLrepresentthequantitiespurchasedintheH-marketandtheL-market

respectively;thetermPSrepresentstheproducer'ssurplus;thetermsRH andRL representthe

paymentsoftheH-market(consumers)andtheL-market(consumers)respectively;andthesuｭ

perscript(1)representsthe1st-PD.Atthispoint ,thefirmtriestomaximizeitsprofitgiventhat
theH-marketandtheL-typemarketmustgainatleastzerosu 中Ius. Thefirst-orderconditions

undertheIst-PDareexpressedas

QH(])=hiα ， andQL(]) 二 l/ α . (2)
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LetussetthattheconsumersurplusesintheH-marketandtheL-marketareCSHandCSL reｭ

spectively.Theequilibriumsurpluses ,suchastheconsumersu 中luses oftheH-marketandthe
L-market ,andthefirm'sprofitunderthelst-PD ,areexpressedas

h2十 l2cs1J)= cslJ) 二 0， andPS ω = 一一 (3)

Letusmodelthesecond-degreepricediscrimination(2nd-PD) ,whichisalsocalledthe
self-selectionpricediscriminationsinceafirmproposesamenuoftariffsformeasuredservice

andthentheconsumerschoosetheirpreferredtariffsfromthemenu.Itshouldbenotedthatthe

firmisconfrontedwithfourconstraintsinmaximizingitsprofitunderthe2nd-PD;twoincenｭ

tivecompatibilityconditionsandtwoindividualrationalityconditions. First ,theincentivecomｭ
patibilityconditionsmeanthataconsumergroupcancorrectlyself-select ,notthetariffdesigned
fortheothergroup ,butthetariffdesignedforitsowngroup.Letussetthatthebundle(QH,
RH)isdesignedfortheH-marketandthebundle(QL'RL)isdesignedfortheL-marketbythe

firmrespectively. TheincentivecompatibilityconditionsfortheH-market(IC-H)andtheLｭ

market(IC-L)areexpressedas

IC-H: f~H PEPQ ーん と ffL PHdQ-Rh and

IC-L: f~L 叩Q-R L ミf~H PLdQ-RH (4)

HeretheH-markethastoobtainahighersurpluswhenitself-selects(QH'RH)fromthemenu

thanwhenitself-selects(QvRL ) ,andtheconverseholdsfortheL-market.Next ,theindividｭ
ualrationalityconditionsmeanthatbothconsumergroupsshouldgainatleastzerosurplus.The

individualrationalityconditionsfortheH-market(IR-H)andtheL-market(IR-L)areexpressed

as

民H : fjH PJQ-RH ミ O， and IR L:ffLmQRL200)

Itshouldalsobenotedthatonlythetwoconditions ,namelytheIC ・H andtheIR-L,amongthe
fourconditionsabovearebindingifa"singlecrossingproperty"issatisfied ,7) asinthismodel.

Accordingly ,theconditionswithwhichthefirmisconfrontedcomedowntothefollowingtwo
equatIOns:

α ( Q~- QD
IC 』(binding):RF)-h(QH QL)-2L 十Rlぺand

ω _ In aQi
IR-L(binding):Rt)=lQL 一一γ (6)

Herethesuperscriptρ~ representsthe2nd-PD.Themaximizationproblemandtheconstraints

7) Concerningthesinglecrossingproperty ,seeLaffontandTirole(1993)andWilson(1993).
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underthe2nd-PDareformulatedasfollows:

Max{QH, QLlPS (2 ) 二 RF) 十 Rl2 ) ; s.t.IC-H(binding) ,andIR-L(binding). (7)

Thefirst-orderconditionsunderthe2nd-PDareexpressedas

2l-h
Q~2) = hiα ， and Qi2)= ~玄 (8)

ForthequantitypurchasedintheL-marketQ2) 削 tobenegative ,theparametercondition21>h
isassumedhere.Theequilibriumsurpluses ,suchastheconsumersu 中luses oftheH-marketand
theL-market ,andthefirm'sprofitunderthe2nd-PD ,areexpressedas

(?l (h-])(2l-h) f引 け1h
2+(2l-h)2

CS';! ノ ニ ， CSγ ノ こ0 ， andPS\'" ノ 二 円
一 α ~α

(9)

Thethird-degreepricediscrimination(3rd-PD) ,whichchargesdifferenttariffsbetween
theH-marketandtheL-market ,isalsomodeled.Herethesuperscript(3)representsthe3rd-PD.
Themaximizationproblemunderthe3rd-PDisformulatedasfollows:

MGZ{QH ，QLips(3) 二 口九DHQHO十日PLDLQLO . 、

‘

，

ノ

ハ
υ
-
E
E
A

/
'
E
、
、

Thefirst-orderconditionsunderthe3rd 平D areexpressedas

Q~3) =hi2a ,andQ2) 二 ll2a . 、

.
E
ノ

唱

・

・
-A

咽
-
-
A

〆
a
，
、

Theequilibriumsu 中luses ， suchastheconsumersurplusesoftheH-marketandtheL-market ,
andthefirm'sprofitunderthe3rd-PD ,areexpressedas

/つ) h
2

/'o~!.9) l2 , T¥r.!.9) h
2+l2

CSl~J ノ = 三一， CSt ノ 二 五一， andPS\J ノ = ーっ-
ぷa 6a 4α

(12)

Finally ,theuniformtariff(UT) ,whichchargesthesametariffbetweentheH-marketand
theL-market ,namelyPH 二P L， ismodeled.Herethesuperscript (Iωrepresents theUT.The

maximizationproblemandtheconstraintsundertheUTaregivenasfollows:

Max{QH, QLlPS(U)= 口PHDHQHO十口PLDLQLO ; s.t.PH 二PL' (13)

Thefirst-orderconditionsundertheUTareexpressedas

(U) _ 3h-] 1 /'1 (U ) - h 十 3l
H τ一一 and Q ,c U ) = ,
4α4α

(14)

Theequilibriumsurpluses , suchastheconsumersu 中luses oftheH-marketandtheL-market ,
andthefirm'sprofitundertheUT ,areexpressedas
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cshU) 二 ( 3h - l )2 es ~ U) 二 ( - h 十 3Z) 2 and PS c 日 = 笠ゴ三
32a ， ~AJL 32，α ，_u_-- 8α (15)
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ill.2TheResultsoftheModels

Havingestablishedthemodelswhichproducetheequilibriumsurplusesunderthethree

pricediscriminationsandtheuniformtari fJ仁let ustumtoexaminingtheresults:1)theinterests

ofthefirm ,thelow-incomeconsumers ,andthehigh-incomeconsumerssha 中ly contradicteach

other;2)therankingofsocialwelfarevaluesofthethreepricediscriminationsandtheuniform

tariffcannotbedeterminedwithoutspecif シing theweightsofsocialfairness; and3)thelowｭ

incomeconsumersu 中Ius shouldbeofgreatestvalued ,thehigh-incomeconsumersu 中Ius the
second , andtheproducersu 中Ius thelast.
Inthefirstplace ,itisdemonstratedthattheadvantagesanddisadvantagesofthe 自白n ， the

H-market ,andtheL-marketsharplycontradicteachother.Sincetheequilibriumsurplusesare
expressedin(3) , (9) , (12), and(15), itisworthwhileexaminingtheordersofpreferences ,conｭ
cerningthethreepricediscriminationsandtheuniformtariff ,ofthefirm ,theH-market ,andthe
L-marketrespectively.Letussetthatthepreferencea>bdesignatesthataispreferredtob,and
thepreferenceabdesignatesthataisindifferenttob.Theorderofpreferenceofthefirm ,conｭ
cerningthethreepricediscriminationsandtheuniformtariff ,isindicatedasfollows:

ps(I)>PS(2)>PS(3)>PScU). (16)

Similarly ,theordersofpreferencesoftheH-marketandtheL-market ,concerningthepricedisｭ
criminationsandtheuniformtariff ,areindicatedasfollows:

eS1U)>es;p>eS12)>eS1]),
csi3)>csiU)>csil)~CSJ2)

(17)

(18)

Letustakethe1st-PD ,forexample.Itisratedfirstbythefi 口九last bytheH-market ,andthird
bytheL-market.Then ,letusconsidertheUT.Itisratedlastbythefirm,firstbytheH-market ,
andsecondbytheL-market. Thus ,wecaneasilyseethatitisdifficulttoharmonizethediverse
interestsinthe1st-PDandtheUTofthefirm ,theH-market ,andtheL-marketbecausethepreι
erencesofthefirmandtheH-marketarecompletelycontradictorytoeachotherandalsobecause

thepreferencebetweenthe1st・PD andtheUToftheL-marketisdifferentfromthoseofthefirm

andtheH-market.

Furthermore ,itisworthwhileconsideringhowtointegratetheconflictingpreferencesof
thefirm ,theH-market ,andtheL-marketorhowtoobtainasocialindex ,inotherwordsasocial
welfarevalue , composedoftheindividualsu 中luses ofthefirm , theH-market , andtheLｭ
market.Themostcommonwayutilizedinwelfareeconomicsisprobablytoadoptaweighted

socialwelfarefunction , suchas

日T = αPS十j3 esH十 esL · (19)



54 TakanoriIDA

ThetermWdenotesthesocialwelfarefunction;thebiggertheW,thehigherthesocialwelfare
value.Thetermsαand βdenote weightsfortheproducersurplusandtheconsumersurplusof

theH-marketrespectively. Ifαand βare lessthanone ,thesu 中Ius oftheL-marketisvalued
morehighlythanthoseofthefirmandtheH-market. Ifαis smallerthanβ ， thesurplusofthe

H-marketisvaluedmorehighlythanthatofthefirm. Inthissense , ajudgementaboutsocial
fairnesscanbeexpressedinαand /3.However ,anunsettledquestionremainsastohowαand
/3shouldbedetermined.Beforeturningtothisquestion ,itwillbeusefultoexempli 今vanous

typesofsocialwelfarefunctions. First ,inthecaseofα= /3=1, Wisconsideredastheutilitarian

socialwelfarefunction. Second ,inthecaseofα<1 and/3=1, Wisconsideredastheconsumer
highlyweightedsocialwelfarefunction.Especiallyinthecaseofα =0 andβ= 1,W isconsidｭ
eredastheconsumersovereigntysocialwelfare 白nction. Third ,inthecaseofα<1 and/3<1 ,

WisconsideredastheL-markethighlyweightedsocialwelfarefunction.Especiallyinthecase

ofα=β =0 ， WisconsideredastheL-marketsovereigntysocialwelfarefunction. Fourth , in
thecaseofW = MaxMinCPS, CSH , CSL ]， 日1isconsideredasthemax-minorRawlsiansoｭ

cialwelfarefunction. Asstatedbefore , determinationofαand βis baseduponourvalue

judgementsaboutthesocialfairness ,andthereforeweshouldnotexpectthatthereexistsanabｭ
solutelyadequateresolutiontodetermineαand /3.

Itwillbeuseful ,atthispoint ,tooffersomenumericalexampleswhichdepictthesocial
welfarevalues , dependinguponweights ,underthethreepricediscriminationsandtheuniform
tariff.Letusassumea=1 , h=10 , and1=7andalsotheeightcasesofweightsfollowing;α=1

and/3=1 ，α =0. 6 and/3=1 ，α =0. 3 and/3=1 ，α =0 and/3=1 ，α =0. 6 and/3=0.6 ， α=0.3 and

β =0. 6，α =0 andβ =0. 6， andα =0 andβ =0. Thesocialwelfarevaluesinthesecasesaregiven

intable1.Severalinterestingobservationsareobtained: 1)therankingsamongthelst-PD ,the
2nd-PD ,the3rd-PD ,andtheUTchangesharplydependingupontheweightsαand β， therefore ,

itisdifficulttodeterminetherankingofsocialwelfarevaluesofthethreepricediscriminations

andtheuniformtariffwithoutdeterminingαand βin advance;2)toputitroughly ,thelst-PD
isrankedhighlywhenαis highandβis low , andviceversa; 3)the2nd-PDisrankedhighly
whenαand /3arehigh;

Table1.NumericalExampleofSocialWelfareValuesundertheThreePriceDiscriminationsand

theUniformTariffdependingontheWeightsαand β

α= 1， α=0.6 ， α=0.3 ， α=0 ， α=0.6 ， α=0.3 ， α=0 ， α=0.
β=1 β=1 11=1 β=1 β=0.6 β=0.6 ~=0.6 β=0

日1 0 1 74.5 44.7 22.3 。 44.7 22.4 。 。

(1) (2) (4) (4) (1) (4) (4) (3)

W'21 70.0 46.8 29.4 12.0 42.0 24.6 7.2 。

(2) (1) (3) (3) (2) (2) (3) (3)

W(31 55.9 41.0 29.8 18.6 36.0 24.8 13.6 6.1
(4) (4) (2) (2) (3) (1) (2) (1)

日ア ( n 56.4 42.0 31.2 20.3 35.4 24.5 13.7 3.8
(3) (3) (1) (1) (4) (3) (1) (2)

(Assumeaニ1 ， hニ10 ， andI二 7 . Thenumbersinparenthesesdisplayrankingsofthethreepricediscriminationsandtheun ト

fonntariff.)
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Figure3.ZoneofWeightswhichtakeFairnessintoConsideration

isrankedhighlywhenαis lowand;3ishigh.Theaboveobservationsareconsistentwiththe

expectationsexpressedin(16), (17),and(18).
Finally , itisnecessarytoclarifythevaluejudgementadvocatedinthefollowingparaｭ

graphs.Itisassumedthattheparameterconditions0< α<1 ， 0< β < 1 ， andα< ;3 alwayshold ,
wherethesurplusoftheL-marketisvaluedmost,theH-marketsecond,andthefirmlast.Figure
3indicatesthezoneofweightswhichtakefairnessintoconsiderationaccordingtotheassumpｭ

tionsabove.Theshadedareaisthezoneofweightswhichisadvocatedtobesociallyfair.In

figure3,theweightsα =0. 3 andβ =0. 6provideanexampleoftheweightswhichbelongtothe

shadedarea.Intheexampleofα =0. 3 andβ =0. 6， itfollowsfromtable1thattherankingsof

socialwelfarevaluesaregivenasthe3rd 帽PD ， the2nd-PD ,theUT,andthelst-PDfromtopto
bottomalthoughthedifferencesamongthemarequitesmall. Themainpointsthathavebeen

madeherecanbesummarizedasproposition1.

Proposition1.Theadvantagesanddisadvantagesofthefirm,theH-market , andtheL-market
sharplycontradicteachotherwhenthesocialwelfarevaluesamongthe1st-degree , the2ndｭ
degree,the3rd-degreepricediscriminationsandtheuniformtariffarecompared.Itispossible
torankthesocialwelfarevaluesofthethreepricediscriminationsandtheuniformtariff ,asa
whole ,accordingtoaweightedsocialwelfarefunction.However ,therankingofsocialwelfare
valueschangessharplydependingupontheweightswhichtakesocialfairnessintoconsideration.

Itisnecessarytodeterminethezoneofweights ,andthevaluejudgmentdiscussedhereadvoｭ
catesthatconsumersurplusbevaluedmorehighlythantheproducersurplusandthatthelowｭ

incomeconsumersurplusbevaluedmorehighlythanthehigh-incomeconsumersurplus.

ill.3 AnExtensionoftheModels: ANewPricing--UniversalServiceSupportforLowｭ

incomeConsumers

Thepu 中ose ofthissubsectionistodevelopanoriginalpricingnamed"universal-service

andself-selectionpricediscrimination"(US-PD)andtodemonstratethatthenewpricingis
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sociallydesirableincomparisonwiththeotherthreepricediscriminationsortheuniformtari 任

Thepointistoincorporateuniversalsupportforthelow-incomeconsumersinaself-selection

pricediscrimination.

Itwasdiscussedintheprecedingsectionsthatpricediscriminationhasbeenlegallyreguｭ

latedorprohibitedbythegovernment.Inaddition ,pricediscriminationisproblematicfromthe
sociallyfairpointofview.Letusnowattempttoextendthemodelsforanewpricingpolicy-ｭ

US-PD ,especiallyfortheL-market.Ifafirmisnotlegallyallowedtoca 口y onpricediscrimiｭ
nation ,theL-ma 訂rket c∞ou耐ld a剖tieωas 坑tg伊a白in asur叩ph川凶e町r t由he UT, cslu日l乃) ， express出n(μ15の) . In日川巾t吐由h

印res叩pect， CSlU)canbeconsideredastheminimumsurpluswhichtheL-marketcouldnaturally
gain. Therefore , letusmodi 今the IR-Lexpressedin(5)andassumethattheconsumersurplus

oftheL-marketunderthe2nd-PDmustbeatleastashighasthatundertheUT.Thenewconｭ

dition ,namedthe"universal-servicecondition"fortheL-market(US-L) ,isexpressedas

US4:JfLmQ-RL ミ csiU) (20)

Thenewpricingisherecalled"theuniversal-serviceandself-selectionpricediscrimination"

(US-PD) ,wherethefirmtriestomaximizeitsprofitintheconditionsoftheUS-LandtheIC-H ,
bothofwhicharetobebinding.ThemaximizationproblemandtheconstraintsundertheUSｭ

PDareformulatedasfollows:

MaX{QH , QLlPSCUS) 二R~US)+RlUS);S.t.US-L(binding) ,andIC-H(binding).(21)

Herethesuperscript(US)representstheUS-PD.Thefirst-orderconditionsundertheUS-PDare

expressedas

2l-h
Q~US) =hia ,andQi US) 二 一一 (22)

α

Theequilibriumsu 中luses ， suchastheconsumersurplusesoftheH-marketandtheL-market ,
andthefirm'sprofitundertheUS-PD ,areexpressedas

(11S)(h-1)(2l-h)(-h ート3 l)2 "r.( 山 ) (-h+3l)2
CS~Wi ノ 二 +一一一一一一一~ CS; l1 S ) 二 一一一一一一
n a 32，α ， --L- 32α

(爪1 h2十 ( 2l - h ) 2 (-h+3l)2
PS\UJ ノ

2α16α
(23)

ill.4ThesocialdesirabilityoftheUS-PD

Inthissubsection ,wewillgoon仕om themodelsabovetothequestionofwhetherthe

US-PDissociallypreferabletootherpricings ,suchasthe1st 圃PD ， the2nd-PD ,the3rd-PD ,and
theUT.Themainpointdiscussedhereisthatthenewpricing ,namelytheUS-PD ,isconsideraｭ
blymoredesirablethananyotherpricingswithrespecttosocialwelfarevaluesandisalsoeasily

implementedwithatwo-parttariff.

Tobeginwith ,itishelp 白I toextendthenumericalexampledescribedintable1.Table

Idisplaysthenumericalexamplesofthesocialwelfarevaluesunderthethreeprice



PriceDiscriminationandUniversalService

Table2.NumericalExampleofSocialWelfareValuesoftheUS-PDdependingonWeights

αand β

α=1 ， α=0.6 ， α=0.3 ， α=0 ， α=0.6 ， α=0.3 ， α=0 ， βα=0 ，
β=1 β=1 β=1 β=1 β=0.6 β=0.6 β=0.6 =0

w(( 百 70.0 49.8 34.7 19.6 43.5 28.4 13.3 3.8
(2) (1) (1) (2) (2) (1) (3) (2)

(Assumea=l , hニ10， andIニ 7. Numbersinparenthesesdisplayrankingsamongfourpricediscriminations,includingthe
uS-PO,andtheuniformtariff.)
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discriminationsandtheuniformtariff.Now ,letusseetable2,whichindicatesthenumericalexｭ
ampleofsocialwelfarevaluesundertheUS-PDinthesameconditionsasintable1.Itseems

reasonabletoconcludethatthesocialwelfarevaluesoftheUS-PDarerelativelyhigherincomｭ

parisonwithotherpricingssinceitisrankedfirstorsecondinalmostcases.Itisalsoconcluded

thattheUS-PDwillbesociallydesirableunderthezoneofweightswhichtakefairnessintoconｭ

sideration ,namely0< α<1 ， 0< β <1 ， andα<β ， becausethesocialwelfarevalueoftheUS-PD

intheexampleofα=0.3 andβ=0.6 ismuchhigherthanthoseoftheotherpricings.

Havingdiscussedthenumericalexample , letustumtoacloserconsiderationofthesoｭ
cialdesirabilityoftheUS-PD.LetusatfirstcomparethesocialwelfarevaluesoftheUS-PD

withthoseofthelst-PD ,the2nd-PD ,the3rd-PD ,andtheUT.Theboundaryconditionswhere
theUS-PDisbetterwithrespecttosocialwelfarevaluesthananyotherpricingsareexpressed

asfollows:

(i) WCU S) ミW (I ) ｢::>(-14h2+52hl-301 2) α+ (31h 2-90hl+551 2),8
十( -h

2+6hl-91 2)
三五 0 ，

(ii) W(US) 孟W( I) ｢::>2α-β-1 豆0 ，

(iii)WCUS) 与三 日， ( 3 ) ｢::>(-22h2+52hl-3812) α+ (35h 2-90hl ート551 2 )13

+(-h2 十6hl-512)
孟 0 ，

(iv)WCU S) ミW( 目 。 ( -13h 2+30hl-2 1l 2) α 十(20h 2-48hl 十281 2) β 豆 O .

Especially , ifweassumetheprecedingparameterscondition ,a=1 ， α=0.3 ， 13=0.6, and0 豆 J

二五 h三五 2 1 ， theboundaryconditionscanbesimplifiedasfollows:

(i) WCU S) ミW (I ) ｢::>0.6241 三五 h 三五 1.7941

(ii) W(US) ミW(2)¢::> Vh , 1,

(iii)WCU S) 孟W
( 3

) ｢::>0.7371 豆 h 孟 1.6811 ，

(iv)WCU S) 孟W C目 。0.7781 三五 h 亘 1.6671.

Therefore , itcanbeconcludedthatWCUS)isthehighestrankedoutofallthepricings ,namely

theUS-PDisthemostsociallypreferable ,onlygiventhatI 豆 h 孟1.6671 ， whichmeansthatthe

economicdifferencebetweentheH-marketandtheL-marketisnottoolarge.

Furthermore ,letusconsiderthequestionfromadifferentangle.Atthispoint ,wedonot
specifytheweightsαand 13,butinsteadweassumeα = 1 ， h=lO,and1=7 ラ which certainlysatisfies
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l 三五h 三五 1 . 667l . Inthiscase ,theboundaryconditionswheretheUS-PDismoresociallypreι
erablethananyotherpricingsareexpressedasfollows:

(i) W(U S ) 孟 w (I ) ~ 770α 50513 - 1 2 1 豆0 ，

(ii) W(U S ) ミ w (2) ~ 2α-β-1 孟0 ，

(iii)W(U S ) ミW ( 3 ) ~ 422α - 1 0513 - 75 ミ0 ，

(iv)W(U S ) ミW (U ) ~ 229α - 1 213 ミ0.
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(Assumea二 J ， h=JO ヲ and 1=7.)

Figure4.BoundaryConditionswheretheUS-POisMoreSociallyPreferablethananyotherPricings

Theseinequalitiesarerepresenteddiagrammaticallyinfigure4.Thefourboundaryconditions

aredepictedthere ,andtheshadedareasmeantheUS-PDismoresociallypreferablethantheIstｭ
PD,the2nd-PD ,the3rd-PD ぅor theUTrespectively.Seefigure3again ,whichdepictsthezone
ofweightswhichtakefairnessintoconsideration.Wecanobservethatthefourshadedareasin
figure4, where 防r euS ) ミ W (]) ， 日r e US ) 与三 日1 ( 2 ) ， W (US ) ミ 時ア ( 3 ) ， and MF ( ι1S )W(U) ,approxi-

matelycovertheshadedareainfigure3,where0< α<1 ， 0<13<1,anda<p. Thus ,theUSｭ
PDisthemostpreferablepricingoutofallthepricingsfromtheviewpointofthefairness

weightedsocialwelfarefunction.



PriceDiscriminationandUniversalService 59

Next , letusexaminethequestionofhowafirmcanactuallyimplementself-selection
pricediscriminations ,suchasthe2nd-PDandtheUS-PD.Thepricingwhichconsistsofafixed
tariffandmarginaltariffiscalleda"two-parttarifl 王 " Itisheredemonstratedthatafirmcansort

thetypesofmarkets ,theH-marketortheL-market ,bymeansoftwo-parttariff.Letusassume
thata=l , h=10 ,and1=7again.The2nd-PDcanbeimplementedwiththefollowingatwo-part
tariff:

Q~2) 二 1 0 andR~2) =38; Q2) 二 4 andR2) 二 20 ;制 thus Rω = 8+3Q ω

(24)

Thatistosay, whentheH-marketandtheL-marketarechargedwiththetwo-parttariff ,
Rω=8十3QCぺby thenmtheformerwouldself-selectthebundle ，Qr) 二 10 and

R~2) = 38 ,whilethelaterwouldself 州ect thebundle ，QJ2) 二 4 andR2) 二20. Ontheother

hand ,theUS-PDisimplementedwiththefollowingtwo-parttariff:

Q~US) =10andR~US) 二34.22; QiUS)=4andRi US) ニ 16.22 ; andthus
CU) J nn I r)r¥CU)

R' ニ4.22+3Q'UJ. (25)

Thatistosay, whentheH-marketandtheL-marketarechargedwiththetwo-parttariff ,
R C U) 二 4 22+ 3Q ( U) ， by thenmtheformerwouldselfLselectthcbundle ，QF) 二 10 and
RF) 二 34.22 ， while 山later wouldself 剖ect thebundle ， QJ US ) 二 4 and RJUS) 二 16.22

Bothtwo-parttariffs ,(24)and(25),aredisplayedgraphicallyinfigure5.Thetwo-parttarifffor
implementingthe2nd-PDismadeupofthefixedtariffof8andthemarginaltariffof3whereas

thatforimplementingtheUS-PDismadeupofthefixedtariffof4.22andthemarginaltariff

of3.Itisimportanttonotethatthemarginaltariffforimplementingthe2nd-PDisequaltothat

forimplementingtheUS-PD ,butthefixedtariffoftheformerishigherthanthatofthelatter.
Thisistheeffectoftheuniversal-servicecondition ,whichmeansthatthesurplusoftheL-market
consumersmustbeatleastashighaswhenanypricediscriminationsareprohibited ,andthereby ,
thebothconsumersurplusesarehigherundertheUS ♂D thanunderthe2nd-PD.

Finally , itisinterestingtonotetherelationshipbetweentheUS-PDandothersimilar
pricingconcepts ,suchasthePareto-improvingtariffandstatus-quo-fairpricing.TheUS-PDis

R
(2) R(US)

38

20

8

QCZ)

34.22

16.22

4.22

Q(USJ

4 10 4 10

Figure5.Two-PartTariffsforimplementingthe2nd-PO(left)andtheUS-PO(right)
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akindofPareto-improvingtariff.Foranyuniformpriceunequaltothemarginalcost ,thereis
anonlineartariffwhichispreferredbyeachconsumerandwhichyieldsgreaterprofitsforthe

firm.An(n+1)-parttariffcanbemadePareto-superiortoann-parttariff. Specifically ,asupｭ
pliercanofferanadditionaltariffasoneoptionwhilekeepingtheold,existingtariffsastheother
options.Eachcustomercanchoosewhethertopurchaseatleasttheuniformtariff(smallcusｭ

tomerspreferthis)orthenonlineartariffschedulethatoffersquantitydiscounts(largecustomers

preferthis).Thispolicyassuresthatnocustomerisdisadvantagedbytheadoptionofanonlinear

tariff. ThisappliestotheUS-PD. Further , theUS-PDisalsoakindofstatus-quo-fairtariff.
Statusquofairnesscanrefertoproducersand/orconsumersandwouldonlyallowtariffchanges

thatarePareto-improving.Fairnesstakestheformofaconstraintonexistingutilitylevels.This

appliestotheUS-PDagain.(SeeWillig1978, 56;MitchellandVogelsang1991, 33and96;
Wilson1993fordetail.)Thus ,themainpointsthathavebeenmadeherecanbesummarizedas
proposition2.

Proposition2. Theself-selectionpricediscriminationwiththeuniversalserviceconditionis

namedtheuniversal-serviceandself-selectionpricediscrimination.Itssocialwelfarevalueis

relativelyhigherincomparisonwithotherpricediscriminationsortheuniformtari 任Further­

more ,itisconsiderablyhigherinthecasewhereweightsareassumedtobesociallyfair.Finally ,
itiseasilyimplementedwithatwo-pa口tariffwhosefixedtariffisreducedtobenefitconsumers.

Therefore ,wecanconcludethatuniversalservicesupportforlow 幽income consumersissocially

desirable.

IVAnIndustrialPolicyDiscussionoftheJapaneseTelecommunicationsIndustry

Theuniversalservicesupportadvocatedinthispaperistheintegrationbetweenthe2ndｭ

degree(namelyself-selection)pricediscriminationandthefinancialsupportforlow-income

consumers.Inthisrespect ,thenewdiscountserviceappliedbyNipponTelegraphandTelecom
(NTT)isinvestigated.Thequestionhereiswhethertheintroductionofanewdiscountservice

intoonlyalimitedareaisappropriateornot.Theanswerwhichthispaperoffersisthatthenew

discountserviceitselfisnotsoharmfulbutmustbeintroducedthroughoutallareasofthemarｭ

keto

Tobeginwith ,itisuse 白1 toexplainthetrendoftheJapanesetelecommunicationsindusｭ

try.NTTwillbefullydivestedunderaholdingcompanysystemby1999.Thisprocessisbest

summarizedbyHatta(1997).ThecurrentstructureoftheJapanesetelecommunicationsindustry

wasmainlydeterminedbytheTelecommunicationsReformin1985,beforewhichonlyNippon
TelegraphandTelecomPublicCorporation(NTT-PC)providedinlandservices;NTT-PCwas

privatizedin1985,andentryintothelong-distancemarketstartedin1987.8) Nevertheless ,ofall
thetelephonecompanies ,onlyNTThassubstantiallybecomeanintegratedfirmwhichprovides
bothlong-distanceandlocaltelecommunications.Inreviewingthehistory ,itisnoteworthythat

8) InternationalserviceswasprovidedbyKokusaiDenshinDenwa(KDD) ,theKDDCorporationLaw(KCL)reguｭ
latedtheinternationalservices.Entryintotheinternationalmarketstartedin1989.
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thereweremanyopinionsrequiringthedivestingofNTTduringthoseearlierdays.Therewere

three , main ,influentialdiscussionsconcerningthedivesting. First ,in1982,theSecondAdminｭ
istrativeReformAd-hocCouncilissuedarepo口on NTT-PC.Theirreportwasthefirsttoproｭ

poseabreak-upplan:NTTshouldbedividedintoonelong-distancecarrierandseveralregional

carriers. Second ,in1990,theTelecommunicationsCouncil'sreportproposedtheverticaldisinｭ
tegrationofNTTandthecreationofoneNTTlocalcompany , whoseorganizationalstructure
wouldbereviewedafterwards. Third ,andforemost ,in1996,theTelecommunicationsCouncil
publishedthereportwhichproposedtheNTTbreak 幽up intoonelongdistanceandtworegional

companies ,thelatterservingtheeasternandwesternpartsofJapan.Ontheotherhand ,public
opinionwasfairlysympathetictowardstheintegratedNTT.ThefirstreasonwasthattheJapaｭ

nesetelecommunicationsindustrywasthoughttobegettingbehindthoseoftheUnitedStates

andEuropedespitethestrongtechnologicalpotentialofNTT ,andthereforeNTTshouldremain
a"flagcarriercompany." Thesecondreason , whichseemedtobemorereasonable , wasthat
therewasnoguaranteethatcompetitionwouldprovidetheanswer , first , becausecompetition
wasnotexpectedeverywhereand , second ,becauseend-userswouldhavetopayforthelossif
NTT'sinvestmentfailedtorecoverthecost. Finally ,anagreementconcerningthestructureof
NTTwasreachedinlate1996bytheMinistryofPostandTelecommunicationsandNTT.Acｭ

cordingly ,NTTwastobedivestedunderaholdingcompanysystemby1999intooneholding
company ,tworegionalcompanies(eastandwest) ,andonelong-distancecompany.Theholding
companywouldhavearesearchanddevelopmentobligation ,andtheregionalcompanieswould
haveauniversalserviceobligation.

Additionally ,itmightbeinformativetoexplainwhytheNTTregionalcompanywasto
bedivestedintotworegionalcompanies ,namelyNTTEastandNTTWest.Thetelecommuniｭ
cationsCouncil(1996)describedtheprincipleofdivestureofNTTasfollows:Thefutureproｭ

visionoftelecommunicationservicesmustbeensuredwithoutloweringexistingstandards. If

NTTistoberestructured ， 白11 considerationmustbegiventothefinancialbasisoftheresulting

newfirmsinordertoensurethesupplyofsuchservices.Thatistosay ラ

Table3.FinancialOutlookforLong-DistanceNTT, NTTEast, andNTTWest

Grossassets Networth No.of Operating Oprdroinfaitryemployees profit

Long ・Distance
12,546 4,811 11,840 13,068 974NTT

NTTEast 55,111 24,057 76,790 34,192 4,383

NTTWest 51,055 16,927 89,794 33,040
2,174

(Source:TheTelecommunicationsCouncil(1996).Note:yenshowninunitsof100million.)
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municationscarrierswillbevirtuallythesame;thegrossassetsofNTTEastisexpectedtobe

5511.1billionyenwhilethatofNTTWest ,5105.5billionyen;andtheoperatingprofitofNTT
Eastisexpectedtobe3419.2billionyenwhilethatofNTTWestisexpectedtobe3304.0bilｭ

lionyen.

ThereconstructionofNTTwillleadtonewdevelopmentsandcompetitionintheJapaｭ

neselocaltelecommunicationsindustry. Here , letustakeanewdiscountserviceappliedby
NTT ,asanexample.OnJanuary20, 1998,NTTappliedtotheMinisterofPostandTelecomｭ
municationsforapprovalforanewdiscountserviceforlocaltelephones ,calledTimeplus.The
Timeplusserviceissuchthatifcustomerspayanadditionalfixedtariffof ￥200 permonth ,the
rateforalocaltelephonescallisdiscountedfrom ￥1 a/three-minutesto ￥1 a/five-minutes.The

reasonNTTbeganthenewdiscountservicewastocompetewithacheaplocaltelephoneservice

ofanewlocalcommoncarrier, TTNet ,whichdoesbusinessonlyintheTokyometropolitanarea.
However ,itbecameasubjectofcontroversywhetherthenewdiscountserviceofNTTcouldbe
approved.Atthattime ,NTTinsistedthatthisdiscountservicewouldbeintroducedonlyinto
theTokyometropolitanareabecauseNTT'sprofitwoulddecreaseifitwasintroducedthroughｭ

outJapan. Namely ,NTTthoughtthatthisdiscountservicewouldnotinfringeonitsuniversal
serviceobligationandthatitwasnaturalthattariffpoliciesshouldbedifferentdependingonthe

degreesofcompetitionbetweenvariousareas.Ontheotherhand ,theMinistryofPostandTeleｭ
communicationemphasizedthatthelimitedintroductionofthenewdiscountserviceofNTT

wouldinfringeontheconceptofuniversalserviceandthatithadtobeuniversallyavailable

throughoutJapan.Furthermore ,theFairTradeCommissioncriticizedNTTbecausethenewdisｭ
countservicefellunderatypeofunfairlydiscriminationaltariff. Aftertwo-weeksofcontroｭ

versy ,onFebruary4, 1998,theTelecommunicationsCouncilsubmittedareportthattheapplicaｭ
tionofNTTcouldbeapprovedontheconditionthatthediscountservicewouldbeintroduced

throughoutJapanwithinoneyear. Accordingly ,theMinistryapprovedtheapplicationofNTT
onthatday,andNTTstartedtheserviceinthemiddleofFebruary.

Lastly ,usingtheconclusionsobtainedinthispapersofar, letusconsiderthenewdisｭ
countserviceofNTT
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pricingpolicycanbeimplementedthroughthetwo-parttariffwhichstillallowsconsumersto

chooseauniformtariff.Inthissense,itisapproximatelyequaltothePareto-improvingtariffor
status-quo-fairtariff.Inconclusion:1)thenewJapanesediscountserviceitselfisnotsoharmｭ

白1 ; however ,2)itmustbeavailabletoallconsumersinallareas;and3)theoldtariffmuststill
beavailabletoconsumerssothatthesurplusesofthelow-incomeconsumersmightnotdecrease.

Thissectionseemstoconfirmthattheconclusionsobtainedinthispapercouldprovideaexcelｭ

lentguidelineforanindustrialpolicydiscussionofuniversalservicesuppo 口in abroadspectrum

ofapplications.

VConclusion

Thispapertheoreticallyanalyzeduniversalservicesupport , especiallyforlow-income
consumers. Severalinterestingconclusionswereobtained. Letusheresummarizethemain

propositionsthathavebeenstated. First ,wecomparedthesocialwelfarevaluesamongthree
pricediscriminationpoliciesandtheuniformtariff.Sincethepreferencesconcerningpricingfor

afirm, thehigh-incomeconsumers , andthelow-incomeconsumerscontradicteachother , the
rankingofthesocialwelfarevaluesdependsupontheweightswhichrepresentsocialfairness.

Second ,wedemonstratedthesocialdesirabilityofuniversalservicesupportforthelow-income
consumers.Thenewtypeofpricediscriminationcalledtheuniversal-serviceandself-selection

pricediscrimination(US-PD)issociallydesirableincomparisonwithotherpricings ,especially
inthecasewhereweightsareassumedtobesociallyfair. Thisnewpricingissimilartothe

Pareto 聞improving tarifforstatus-quo-fairtariff.

Somepointsstillremaintobeconsidered.Asspaceislimited,therelationshipbetween
pricediscriminationandcompetitionhasnotbeendiscussedsufficiently,butitdoesnotmean
thatproblemislessimportant.However ,itisexpectedthatthebasicinvestigationdevelopedin
thispapercanbeappliedtocompetitivecircumstances.(SeeWilson1993, 10and281 ・312 for

morediscussion.)Inperfectcompetitivemarkets ,pricesaredrivendownwardequaltothemarｭ

ginalcostsofproduction.Thisexcludestheself-selectionpricediscriminationpolicyexceptfor

aquantitydiscountbaseduponactualcostsavingsinproductionordelivery. However ,theacｭ
tualeconomydoesnotcontainperfectlycompetitivemarketsbutimperfectcompetitivelymarｭ

ketsinmostcases.Inmonopolisticcompetitivemarkets ラproducts aredifferentiatedsufficiently

sothateachfirmenjoyssomemonopolisticpowerforsettingitspriceabovethemarginalcosts.

Similarly , inoligopolisticcompetitivemarkets ,productsareaclosesubstitute ,butthenumber
offirmsissufficientlysmalltoenablepositiveprofits. Therefore ,theself-selectionpricedisｭ
criminationadvocatedinthispaperisusuallyfeasibleeveninimperfectlycompetitivemarkets.

Thegoalsofuniversalserviceleadingtoadvancedtelecommunicationsservicesforall

mustbemetbymeansthatenhanceratherthandistortcompetition.T
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