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TheoreticalFoundation¤

SamueldeA breuPessoay
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W orkingPaper

A bstract

T his paperdemonstrates thatforavery generalclass ofmonetary

models(theSidrauski typemodelsandthecash-in-advancemodels), B ai-

ley’sruletoevaluatethewelfaree¤ectofin‡ationisindeedaccurate. T he

resultappliesforanytechnologyorpreference, ifthelong-runcapitalstock

does notdependon the in‡ationrate. Ingeneral, adynamicversion of

B ailey’sruleisestablished. Inparticular, theresultextendstomodels in

whichthereisabankingsectorthatsuppliesmoneysubstitutes services.

A dditionally, itis argued thattherelevantmoneydemand conceptfor

this issue- theimpactofin‡ationunderwelfare- is themonetarybase.

¤T hispaperbene…ts from conversationswith M arcosdeB arros L isboa. Evidentlyremain-
ing errors are the responsibility ofthe author. I acknowledge the superb guidance ofM s.
Elizabeth D arby to the writing and hertolerance and understanding ofmy ‘weird L atin-
language-speaker’stileofwritinginEnglish. T heauthorthanks theB razilian G overnment’s
researchassistanceagencies - CA P ES andCN P q- for…nancialsupport.
yG raduate SchoolofEconomics, Fundaç ã o G etulioVargas - R iode Janeiro, B razil. Cur-

rentlyvisitingU niversityofP ennsylvania.
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1 Introduction

SinceBailey’s(19 56) classicpaper, wehavebeenaccustomedtomeasuringthe

welfarecostofthe perfectly foreseen in‡ation by theareaunderthe inverse

moneydemand. N otwithstanding, therehasnotbeenmuche¤ortintryingto

gatheramoresolidtheoreticalfoundationforthis approach. T heaim ofthis

paperistoshowthatitisquitesimpleto…ndthattheoreticalfoundationwhich

is lacking. Itis demonstratedthatforanymodela¢liatedtoSidrauski orto

thecash-and-advancefamiliesofmonetarymodels, whichpresentastationary-

statecapitalstockthatisnotsensitivetoin‡ation, “B ailey’srule1” providesthe

accuratemeasurementoftheimpactofin‡ationunderwelfare. W henin‡ation

a¤ects the stationary-state capitalstock, it is possible toderive a dynamic

version ofB ailey’s rule. In particular, this resultapplies tomodels inwhich

itis taken intoconsiderationthatthereis asecondsector, calledthebanking

sector, whichprovidesservicesthataresubstitutesformoneyservices. T hislast

classofmodelspresentstheobservablephenomenonoftheincreaseoftheshare

intheproductofthebankingsector, alongwiththein‡ationrate.

T hesecondcontributionofthepaperistoestablishthattherelevantconcept

ofmoney, as faras the impactofin‡ation uponwelfare is concerned, is the

narrowmonetaryaggregate, themonetarybase. Tothebestofmyknowledge,

itseemsthatthis pointhasnotbeenattractingthedeservedattentionbythe

scholars. B ailey’sdiscussionisnotveryclearinthisrespect. H ebeginshispaper

1D uetothegeneralityoftheresultandofitbeingaconsequenceofaverygeneralproperty
ofmonetary models, I decided tokeep the expression “B ailey’s rule,” which I have uncon-
sciouslyemployed inthe…rstdraftofthis paper.
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supposingthatbanks arenotpresent. A fterwards, he introduces thebanks2.

A ccordingtohim, ifthebankworksrationally, thenthecorrectconceptisthe

monetarybase;otherwise, theM 1 demandshouldbeconsidered, althoughitis

notveryclearwhathemeans byabanknot“behavingabsolutelyrationally.”

L ucas (19 81), CooleyandH ansen(19 8 9 ) and(19 9 0) andL ucas (19 9 7 ) employ

M 1;B arro(19 7 2), Fischer(19 81) andA iyagari, B raunandEckstein(19 9 8) use

M 0.

T heimportanceof…ndingatheoreticalfoundationforBailey’sruleisthat

thealternativeapproach, tocalibrateadynamicgeneralequilibrium monetary

modeltoevaluateit3, isnotrobusttoparameterscalibration4. T heareaunder

the inversemoneydemand function, adirectlyobservablefunction, does not

presentalackofrobustness. A lthough, forverylowin‡ationratesthismeasure

couldbeinexpressive, itcanassumequitehighvaluesforhighin‡ations5 , being

areliablelower-boundestimationoftheimpactofin‡ationunderwelfare. A d-

ditionally, abstractingfrom capitalaccumulatione¤ects, thismeasureisatrue

generalequilibrium one, andthespeci…croleplayedbymoneyorthealterna-

tiveswhichareopentotheeconomyinordertoadjusttoahigherin‡ationrate

arenotaveryimportantissue.

L ucas’(19 9 7 )andA iyagari, B raunandEckstein’s(19 9 8)arethemostrelated

worktothis one. T hemaindi¤erencebetweentheformulationaccomplished

inthis paperwith L ucas’paperis thespeci…cwaytheimpactofthein‡ation

2SeeB ailey (19 56), pgs. 103 and104.
3Cooleyand H ansen (19 8 9 ) and(19 9 1).
4A s anexample, seeB enabu (19 9 1).
5FortheB raziliancasesee, P astore(19 9 4).
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on welfare is calculated. L ucas evaluated itby the proportionalincrease in

consumption, whichmakesthehouseholdindi¤erentbetweenthetwosituations

- inthepresenceoforwithoutin‡ation. Inthispapertwoconceptsareadopted.

Firstly, themarginalimpactofin‡ationunderwelfare, measured in terms of

goods, is evaluated. T hetotalimpactofthein‡ationunderwelfareproceeds

from theintegrationofthismarginale¤ect. Secondly, thecompensateincome

thatshouldbegiventothehouseholdinordertokeepitinthesameutilitylevel

asunderFriedmanruleitis considered. A dditionally, L ucasdoesnotconsider

theexistenceofabankingsectorwhichsuppliesmoneysubstitutes services.

A iyagari, B raun, andEckstein (19 9 8) examineacash-in-advanceeconomy

in presenceofcreditgoods. T here is acontinuum ofgoods, which could be

acquired inthemarketinexchangeformoneyoracreditservice. U nderthis

secondpossibility, thepriceofagoodisthemoneypriceplusacostwhichvaries,

dependingonthegood. T hehigherthein‡ationrate, thelargertherangeof

goodsacquiredbycreditand, consequently, thehigherthemoneyvelocityis6.

Similartothepresentwork, theirmodelcontemplatesthattheprovisionofthis

moneysubstitutes services bythebankingsectorrequires theemploymentof

productionfactors, whichhavebeendivertedfromtherealsector. T hecash-in-

advancemodelwhichisinvestigatedinthispaperisageneralizationoftheirs. It

isargued, indisagreementwiththem, thatgenerallytheshareintheproductof

thebankingsectorisnottheprecisemeasureoftheallocationimpactofin‡ation

underwelfare, althoughtheareaundertheinversemoneydemandfunctionis.

6T hismannerofproducingavariablemoneyvelocityincash-in-advancemodelswas intro-
ducedby G illman (19 9 3).
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O ntheotherhand, thispapergeneralizestheir…ndingsinmanydimensions. Itis

shownthattheresultsdependneitheronthespeci…cmonetarymodeltakeninto

consideration, norontheintratemporalelasticityofsubstitution ifthemodel

considers acontinuum ofgoods. Furthermore, ifcapitalaccumulation takes

placeinsuccessionofanincreaseofin‡ation, thereisasimplecloseexpression

betweenthemarginalimpactofin‡ationunderwelfareandthemarginalimpact

ofin‡ationunderthemoneydemandpath.

In this paperitis supposed, as itis standard in this literature, thatthe

economyworksunderthemonetaryregime: theuniqueroleofthegovernment

istoprintmoney, and, consequently, theseigniorage isrebatedtothehousehold

inalump-sumfashion. ForthiskindofeconomytheFriedmanruleissatis…ed.

A lthough itis anopenquestion7 whether, in presenceofotherimperfections,

toin‡atethepriceindexis asecond-bestpolicyornot, themonetaryregime

providesabenchmarkand, as itwillbeseen, ananalyticalworkablesolution.

T he…rststep in…ndingatheoreticalfoundationforBailey’sruleistowork

withmodels thatpresentawell-behaved, long-run-moneydemand. T he idea

behind Bailey’s rule, which is a standard preference revelation argument, is

thatthereduction in theconsumption surplus caused bythe in‡ation is the

correctmeasureofitsimpactunderwelfare. Consequently, themainingredient

forBailey’sruleistheideaofastablemoneydemandfunction. T hedi¢culty

is thatusuallythemonetarymodels aredynamicinnature, andnormallythe

economybeginsadynamicpathinsuccessionofanalterationofthein‡ation, in

7 See G uidotti andV egh (19 9 3).
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suchawaythatthereisnotastablemoneydemandbutastablemoneypath.

TobefairtoBailey’s rule, itis necessarytoworkwithmodels whichdonot

exhibitatransitorydynamic, subsequentlyan alteration ofthe in‡ation rate

from along-runequilibrium. Fortunately, thereis quitealargesetofmodels

which possess this property. Speci…ctothis class ofmonetarymodels, after

achange in the increase rateofthe nominalquantity ofmoney, thecapital

stockdoes notchange, therealquantityofmoneyandtheconsumption ‡ow

jump, and, anewlong-runequilibrium is instantaneouslyattained. U nderthis

condition, thepathintegralofthewelfarefunctiontriviallybecomesastandard

one, anditis possibletocalculateitwithoutanyconsiderationwithrespectto

thespeci…cpathtakenbytheincrease-rateofthenominalquantityofmoney.

T hemain resultis thatforaverygeneralclass ofmonetarymodels, the

impactonwelfareofanalterationontherateoftheincreaseofthenominal

quantityofmoneyisexpressedby

dW
d¾

=
Z1

0
e¡½ţ

dm
d¾

dt; (1)

inwhich

W -... W elfarefunction;

¾-... increaserateofthenominalquantityofmoney;

½-... intertemporaldiscountrate;

¸-... shadowpriceoftherealquantityofmoney;
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m-... realquantityofmoney.

T hisresult, adynamicversionofB ailey’s rule, is essentiallyaconsequence

ofSamuelson’s envelop theorem. In this modelthe socialbene…tis equalto

thesocialcostforeverychoicevariablebesides money. Consequently, aswill

beclearlater, theimpactuponwelfareofachangingin ¾, stemmedfrom the

alterationsofthechoicesvariables, cancelsout. W hatremains isthetermthat

dependsonthevariationofthemoneydemand, whichisthevariablethathas

privatecostbutdoesnothaveasocialone. A saresult, theamountexpressed

by(1) is left.

Ifadditionally, itis supposedthatthe stationary-statecapitalstockdoes

notdepends on ¾, even iftheotherrealvariables (forexampleconsumption,

laborsupply, bankingservicedemand, etc.) do, then, followingachangingin¾,

thereisnodynamic, anditmakes sensetotalkaboutastablemoneydemand

function. U nderthisconditions itfollowsfrom (1) that

½
dW
d¾

=¸¤
dm¤

d¾
;

which means thatthe ‡owmeasure ofthe marginalimpacton welfare ofa

changingin¾, inunitsofcapitalis

½
¹¤

dW
d¾

=
¸¤

¹¤
dm¤

d¾
(2)

inwhich
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¹-... shadowpriceofcapital.

R ememberingthattherelativepriceoftherealquantityofmoneyinunits

ofcapitalisthenominalinterestrate, B ailey’srulefollowsfromtheintegration

of(2)

½¢ W U nits ofCapital=
Z¾

¡½
R ¤

dm¤

d¾0
d¾0=¡

Zm¤(¡½)

m¤(¾)
R (m)dm (3)

inwhich

R -... nominalinterestrate.

Furthermore, forthesameclassofmonetarymodelswhich(3) applies, this

papershows that, iftheimpactofin‡ationunderwelfareis measuredbythe

compensateincomewhichshouldbegiventothehouseholdtokeep his inthe

sameutilitylevel, thantheintegralin(3)shouldbetakenalongthecompensate

moneydemand.

Inthe…nalpartofthepaperitisarguedthattherelevantconceptofmoney

forthis issue- theimpactofin‡ationunderwelfare- isthemonetarybaseand

notM 1. T hereason is thatthedemanddepositis aservicewhichbelongs to

thebundleofservicesthatareo¤eredbythebankingsector. T heresultfollows

becausetheareaundertheinversemoneydemandgrasp allthegeneralequi-

librium e¤ectsofaincreaseofin‡ationontheeconomy, includingtheincrease

oftheshareofthebankingsector. Toputinanotherway, asfarasthee¤ects

ofin‡ationunderwelfareareconcerned, moneyis thegoodwhichhas private

costbutdoesnothaveasocialone. Inthis speci…csensethedemanddeposit

8



shouldbeexcluded from theconceptofmoney. Itis o¤eredbythebanking

institutions, and, consequently, has apositivesocialcost. Tomakethis point

clear, amodelinwhich insidemoneytakes placecanbefoundintheseventh

Sectionofthepaper.

T he paperhas the followingorganization. In the subsequentSection to

this introduction, thesetup ofthemodelis exposed, and inthethirdSection

thegeneralityofBailey’s ruleis demonstrated. T hefourthSectiondealswith

thesituationinwhichunboundgrowth is present, andthevalidityofBailey’s

ruleforthecash-in-advanceclass ofmonetarymodels is discussed inthe…fth

Section. T heensuingSection presents thevalidityofBailey’s rulewhen the

compensatedemandconcepttomeasurewelfarevariations is appliedandthe

seventhSectiondiscussesthecorrectconceptofmoneyforthissubject- welfare

e¤ectsofin‡ation. T heconclusionfollows.

2 TheG eneralM odel

U suallymoneycan be incorporated inan otherwisestandardmacroeconomic

dynamicrealmodelin twoways: directly intothe preference, the standard

Sidrauski (1967 ) modeloras anargumentofatransactioncostfunction into

thebudgetconstraint, thewaypopularizedbyM cCallumandG oodfriend(19 8 7 )

intheirentryinPalgrave’sdictionary8 . Inordertokeepthemodelexposedhere

8 Itseems tome that D razen (19 7 9 ) was the …rstto suggestthis mannerofbuilding a
dynamicgeneralequilibrium monetary model. M cCalum (19 83) introduced itas a speci…c
shopping time restriction; Feenstra (19 86) derived itfrom some traditionalapproaches to
moneymicrofoundations models anddemonstratedtheequivalencebetween this formulation
andthemoney-into-utilityapproach.
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asgeneralaspossible, itwillbesupposedthatbothpossibilitiesarepresent. In

addition, itisconsideredthatthereisanothergood, alongwiththetraditional

goodwhichcouldbeconsumedandstockedas capital, calledbankingservice

whichhelps thehousehold inreducingtransactioncosts, whereveritappears.

B assoleand Pessoa(19 9 9 ) elsewheretreatedthis modelin detail. T hemost

interestingfeature is thatitdisplays thephenomenon ofthe increaseofthe

bankingsectorforprovidingthepublicgoodsandservices, whicharesubstitutes

formoney.

H ouseholds

T hechoiceproblem ofthehouseholdisthefollowing

max
Z1

0
e¡½tu(c1 t;l(c1 t;m1 t;c21 t))dt; (4)

subjectto

:at = rtat+ wt+ Ât¡c1 t¡ptc2t¡g(c1 t;m2t;c22t)¡(¼t+ rt)mt; (5)

mt ´ M t

P 1 t
;andpt´

P 2t
P 1 t

; (6)

at ´ kt+ mt; (7 )

mt ´ m1 t+ m2t; (8)

c2t ´ c21 t+ c22t: (9 )

inwhich

u-... instantutility;
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l-... leisure;

g-... transaction-costfunction;

M -... nominalpercapitamoneystock;

P 1 -... nominalpriceofthe…rstgood(whichcouldbeconsumedoraccumulated

ascapital);

P 2-... nominalpriceofthebankingservice;

kt-... percapitacapitalstock;

r-... realinterestrateorremunerationofcapitalservices;

¼-... in‡ationrate;

w-... remunerationofthelaborservices;

c1 -... ‡owofconsumptiongood;

m1 -... servicesoftherealmonetarystockallocatedforsavingtime;

m2-... servicesoftherealmonetarystockallocatedforsavingtransactioncost;

c21 -... ‡owofbankingservicesemployedforsavingtime;

c22-... ‡owofbankingservicesemployedforsavingtransactioncosts;

Â-...transferfromthegovernment.
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T his is quiteageneralmodel9 . Forexample, ifitis supposedthatleisure

dependsonlyonthequantityofmoneyandifthereis nobankingsectorand

transaction costs, wearebacktoSidrauski model. O n theotherhand, ifit

isassumedthattheinstantutilitydependsonlyonconsumptionandthatthe

bankingsectordoesnotexist, thenwearebacktoM cCallum andG oodfriend

model. Finally, ifitissupposedthatleisuredependsonlyonmoneyandbanking

servicesandthattherearenotransactioncosts, themodelbecomesasimpletwo-

sectormodelwhichcouldrationalizetheideaofabankingsector. Itispossible

toimagineanycombinationofthesethreemodels. T heexistenceproblem is

notthemain concern ofthis paper. Itis supposed thatthe solution exists

and iswell-behaved. Ifleisureandthetransactionfunctiondonotdependon

theconsumption‡ow, itis easytoseethatitis possibletosupposethatboth

functionsarestrictlyconcaveand, consequently, thatexistenceanduniqueness

isguaranteed10.

First-O rderConditions

L et¹t represents thecostatevariableassociatedwith therestriction (5),

which is obviouslythe shadowpriceofthecapitalgood. T hemaximization

problem ofthehousehold is astandardone. T hecontrolvariables are11 : c1 ,

9 T hestandardassumptions are: ui> 0 , l1 < 0 , li> 0 , g1 > 0 , gi< 0;uii< 0 , juijj> 0 ,
g11 > 0 , gii< 0 , jgijj> 0 and conditions thatestablishes thatmoneyand bankingservices
aresubstitutes: l2 3< 0 and g2 3< 0 .

10Evidently, rulingoutmonetarybubbles.
11T hetimesubscriptwillbeomittedwhenevertheunderstandingis clear.
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m1 , c21 , m2 andc22. Itfollowsthe…rst-orderconditions

u1 + u2l1 = ¹(1 + g1); (10)

u2l2 = ¹(¼ + r); (11)

u2l3 = ¹p; (12)

¡g2 = ¼ + r; (13)

¡g3 = p: (14)

Forthehouseholdstatevariable(assets), theEulerequationfollows

:¹
¹
=½¡r:

Firms

T his economy is atwo-sectoreconomy. T he…rstsector, applyinga…rst-

orderdegreehomogenousproductionfunctionandemployingcapitalandlabor,

producesagoodwhichcouldbeconsumedoraccumulatedascapital. T hesec-

ondsector, applyinganequivalenttechnology, producesaservicecalledbanking

services, whichcouldbeacquiredbythehouseholdinthemarket. Itisassumed

thatthefactorsmarketclearscontinuously;factorsareperfectlymobileacross

sectors and are supplied ineslaticly. U nderthese conditions the equilibrium

ofthesupply sideoftheeconomycouldberepresentedbythefollowingtwo

13



suppliesfunctions (oneforeachsector)

y1 =y1(p;k)andy2 =y2(p;k);

inwhich

yi-... percapitaproductionofthei-esimogood.

Fromtheinclinationofthepossibilitiesproductionfrontieritisknownthat

y1 1 + py21 =0 ; (15)

andfromthesocialmarginalimpactofcapitalitisknownthat

d
dk
(y1 + py2)=y1 2 + py22 =f01 (k1 (p))=pf02(k2(p))=r (16)

inwhich

fi-... i-esimosectorproductperworker;

ki-... i-esimosectorcapitalperworkerratio.

G overnment

T heroleofthe G overnmentin this economy is toprintmoney, which is

a standard assumption in this literature. Evidently, ifithas been assumed

thattherehasbeengovernmentconsumptionwhichshouldbe…nancedbydis-

tortedtaxes, thecalculationofthe in‡ation impactunderwelfarewouldhad

been changed. H owever, numericalcalculations by L ucas (19 9 7 ) showedthat
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quantitatively this e¤ectis notverylarge. U nderthemonetaryregime, the

governmenttransferencetothepublicis theseignioragewhich is equaltothe

in‡ationarytaxplustheincreaseintherealquantityofmoney. T hatis

Â = :m+ ¼m:

ShortRunEquilibrium andD ynamics

T hemarketforbankingservices clears continuously, whichmeans thatits

relativeprice(p) adjusts toaccomplishthis equilibrium. D uetoW alras’law,

this equilibrium condition, plus theequilibrium inthemoneymarket, implies

theequilibrium ofthegoodsmarket. T heconditionfortheequilibrium inthe

bankingservicesmarket

y2(p;k)¡c2 =0 ;

alongwiththeequations(8), (9 ), (10)-(14), determinec1 , m1 , c21 , m2, c22, p, c2

and¼ asfunctionofthestatevariablek, thecostatevariable¹ andthestate-like

variablem. T hisestablishesthemomentaryequilibrium forthiseconomy.

T hedynamicisgivenbythefollowingequations

:
k = y1 (p;k)¡c1 ¡g(c1 ;m2;c22); (17 )

:¹ = ¹(½¡f01 (k1(p)); (18)

:m = m(¾¡¼) (19 )
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inwhich

¾ ´
:
M
M .

B ylookingatthis system ofequations, thepeculiarroleplayedbythepa-

rameter¾ ishighlighted. A lthoughitdisplacestheequilibriumposition, itdoes

notdirectlychangeany …rst-ordercondition. T his propertywillbeessential

later.

A veryimportantcasethatwillbedealtwithlateristhesituationinwhich

thetechnology is thesameacross sectors. Ifthis is true, although from the

demandpointofviewthetwogoodsaredistinct, fromthesupplypointofview

theyareequal. U nderthis condition, theeconomyworksas ifitwasanone-

sectoreconomy, whichmeans thattherelativepriceofthebankingservice is

constantandthattheinterestrateisdeterminedasusualby

r=f0(k):

Itfollows in this situation, from this lastequation and (18), evaluated in

thestationary-state, thatthelong-runcapitalstockis…xedandindependentof

¾. T hatis, afteranalterationoftheincreaserateofthenominalquantityof

money, theeconomywillnotpresentanydynamics. T hefollowingvariables -

thecontrolvariable, thestate-likevariable, andthecostatevariable- jump, and

anewlong-runequilibrium is immediatelyattained. O nlyunderthis situation

doestheveryconceptofamoneydemandmakesense.
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3 ImpactO nW elfare

Inthisrepresentativeagenteconomy, welfareisequaltotheintertemporalutility

ofthehousehold, expression (4). T hen, itis possibletodirectlycalculatethe

impactuponwelfareofamarginalincreaseof¾.

dW
d¾

=
Z1

0
e¡½t

d
d¾

u(c1 ;l(c1 ;m1 ;c21))dt

=
Z1

0
e¡½t

·
(u1 + u2l1)

dc1
d¾

+ u2l2
dm1

d¾
+ u2l3

dc21
d¾

¸
dt: (20)

Substitutinginthis lastequationthe…rst-orderconditions (10)-(12), itfol-

lowsthat

dW
d¾

=
Z1

0
e¡½t¹

·
(1 + g1)

dc1
d¾

+ (¼ + r)
dm1

d¾
+ p

dc21
d¾

¸
dt:

From theequilibrium inthemarketforgoods, itisknownthat

Z1

0
e¡½t¹

d
d¾

³
y1(p;k)¡c1 ¡g(c1 ;m2;c22)

:
¡k

´
dt=0

andforthebankingservicesmarket

Z1

0
e¡½t¹p

d
d¾

(y2(p;k)¡c2)dt=0 ;

17



whichcouldrespectivelybewrittenas

Z1

0
e¡½t¹

0
@y1 1

dp
d¾

+ y1 2
dk
d¾
¡(1 + g1)

dc1
d¾

¡g2
dm2

d¾
¡g3

dc22
d¾

¡d
:
k

d¾

1
A dt=0

(21)

and

Z1

0
e¡½t¹p

µ
y21

dp
d¾

+ y22
dk
d¾
¡dc2

d¾

¶
dt=0 : (22)

Integratingbypartsthelastterm in(21)andrecallingthatcapitaldoesnot

jumpanditisbounded, itfollowsthat

Z1

0
e¡½t¹

d
dt

dk
d¾

dt=¡
Z1

0
e¡½t¹(¡½ +

:¹
¹
)
dk
d¾

dt: (23)

Substituting(23) in(21), addingtheresultand(22) to(20) itis left

dW
d¾

=
Z1

0
e¡½t¹f

·
(1 + g1)

dc1
d¾

+ (¼ + r)
dm1

d¾
+ p

dc21
d¾

¸

+

Ã
y1 1

dp
d¾

+ y1 2
dk
d¾
¡(1 + g1)

dc1
d¾

¡g2
dm2

d¾
¡g3

dc22
d¾

+(¡½+
:¹
¹
)
dk
d¾

!

+p
µ
y21

dp
d¾

+ y22
dk
d¾
¡dc2

d¾

¶
gdt:

A fterrecalling (13), (14), (15), (16), and (18), every term which is not

multipliedby dmi
d¾ cancelsout. Itremains

dW
d¾

=
Z1

0
e¡½t¹(¼ + r)

dm
d¾

dt: (24)
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T hiscancelingoutexpressesthatbesidesmoney, theotherschoicevariables

presentasocialbene…tandasocialcost, whichbythechoicemechanism are

equal, althoughwelfaretheorems arenotsatis…edformonetarymodels12. In

otherswords, thisisawelfaremaximizingeconomyrestrictedtothefactthatthe

householdisconsuminglessmonetaryservicesthanthesocialoptimum. T hat

is, aSocialPlanerwhocouldnotavoidin‡ation, andwhocouldnotinducethe

households toincreasetheirmoneyholdings, wouldhavedonenobetterthan

themarket. Consequently, becausemoneyhas bene…tbutdoesnothavecost,

thereis notthiskindofcancelingout;theamountexpressedby(24) remains.

Itis importanttonotethattherewas notanysuppositionaboutthespeci…c

valueof¾ inderivingthis result, whichmeans thatexpression (24) applies to

everyvaluefor¾. T hen, regardlessofitsvalue, afurtherincrease(ordecrease)

producesthatcancelingout, ifitistakenintoconsiderationthatthedecision-

makersredotheiroptimumcalculations13. T hisresult, whichistheoneweare

interestedin14, isamazinglygeneral. Itstatesthatthemarginalimpactof¾ on

welfareisthepresentvalue, inunitsofutilities, ofthemarginalimpactof¾ on

themoneydemand. T hespeci…cadjustmentwhichtakesplaceinsuccessiona

alterationon¾ doesnotmatter;themoneydemandre‡ects its. T hisresultis

adynamicversionofB ailey’srule.

Inderiving(24) therewasnotmadeanyhypothesisrespecttothevariable

12T hisderivationresembles Samuelson’senvelop theorem;however, itisnotquitethesame.
Inderivingtheenvelop theorem forarestrictmaximum, therestrictionfacedbythedecision
makerisaddedtotheindirectutilityfunction. D i¤ erently, inordertoderive(24), therestric-
tionseenbythesocialplaner, whicharethephysicalbalanceequationforthegoodsproduced
bytheeconomy, was addedtothe indirectwelfarefunction.

13W hich is anotherwaytosaythatthismodelis P aretooptimum restricted.
14R ecall(1).
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¾. T hatistosay, ¾ couldbeanyexogenousvariable. A sanexample, ifithad

beensupposedthattherewasapurchasetaxforanygood, followingthesame

routewhichleadsusto(24), itwouldsentusto

dW
d¾
j¿=0 =

Z1

0
e¡½t¹(¼ + r)

dm
d¿

dt

inwhich ¿ is thetaxrate. T he importantdistinction is thatthis derivative

wouldapplyintheneighborhoodofthetaxrateclosetozero;incontrast, due

totheparticularroleplayedbytheparameter¾ inmonetarymodels15 , (24) is

aglobalresult.

To go further, the long-run capitalstock should notbe sensitive to the

in‡ationrate. A s itwas seen, itis necessarytoassumethatthetechnologyis

thesameamongsectors;otherwise, theconceptofastabledemandfunctionis

meaningless. Insuchasituation, itispossibletointegrate(24) toget16

½
dW
d¾

=¹¤R ¤
dm¤

d¾
:

T hismeansthatinunitsofcapital17 , itfollowsthat

½
¹¤

dW
d¾

=R ¤
dm¤

d¾
:

15 G enerally, aparameterdisplacessome…rst-orderconditions. T hatis notthecaseregard-
ingto¾.

16T he ‘* ’ is to rememberthatfrom this pointon the results referto a stationary state
capitalstockthatdoesnotchangewith in‡ation.

1 7 R ecallthat¹ is theshadowpriceofcapital.
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Integratingthislastequationon¾ wearebackto(3)

½¢ W U nits ofCapital=
Z¾

¡½
R ¤

dm¤

d¾0
d¾0=¡

Zm¤(¡½)

m¤(¾)
R ¤(m)dm: (25)

T heequation(25) is themainresultofthepaper. Foraverygeneralclass

ofmonetarymodels, theareaundertheinversemoneydemandfunctionisthe

accuratemeasurementoftheimpactofin‡ationunderwelfare. Saiddi¤erently:

“T hisconclusion, thattheareaundertheobserveddemandcurve

forrealcashbalancesduringanin‡ationmeasuresthewelfarecosts

ofthereduction ofthesebalances, appliesregardless ofthepar-

ticularmannerinwhichthesecostsa¤ectrealincomeandleisure.”

(B ailey, (19 56), pg.102, emphasisadded.)

U sually, thewelfarecostofin‡ation is measured in units ofconsumption

goodsandnotinunitsofcapitalgoods. W hy, ingeneralis B ailey’srulesvalid

whenwelfare is measured inunits ofcapitalbutnotinunits ofconsumption

goods?

L ookingat(11) or(13), itisclearthattherelativepriceofmoneyinunits

ofcapitalisthenominalinterestrate. O ntheotherhand, itfollowsfrom (10)

thattherelativepriceoftheconsumption good in units ofcapitalis 1 + g1 .

T hen, intermsofconsumptiongood, itispossibletorewrite(25) as

¡½¢ W U nits ofCons. G oods =
Zm¤(¡½)

m¤(¾)

R (m)
1 + g1(c(m);m)

dm·
Zm¤(¡½)

m¤(¾)
R (m)dm

(26)
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theequalityoccurringifg1 = 0 . Ifthis lastconditionapplies, B ailey’s ruleis

exactforwelfare in units ofconsumption good. Itmeans thatforthe stan-

dardSidrauskimodel, theM cCallum-G oodfriendmodel(ifthetransactioncost

functiondoesnotdependonconsumption) andforthetwo-sectormodelwith

abankingsectoro¤eringsubstitutes formoney(ifthetechnologyis thesame

across sector), B ailey’sruleisexact. T heareaundertheinversedemandfunc-

tionoverestimates thewelfarecostofin‡ation inunits ofconsumptiongoods

ifthetransactioncostfunctionis sensitivetotheamountwhichhasbeencon-

sumed.

Inthelastparagraph itwas seenthatBailey’s ruleoverestimates thewel-

farecostofin‡ationmeasuredinunitsofconsumptiongoods ifg1 > 0 , forthe

M cCallum-G oodfriendmodel. O nce Bailey’s rule is notexactin this context

thequestion remains: is thereanotherinterpretationforthe in‡ation impact

onwelfare? A possiblerouteis tocalculatewelfareinterms oftheconsump-

tiondemandinsteadofthemoneydemand. Itisusefultoworkonasimpli…ed

version ofthe generalmodelofthe second Section toaccomplish this. Ifit

is supposed thatthemomentary utility function depends only on consump-

tion, and thatthere is only one sector, the second Section modelturns into

theM cCallum-G oodfriendmodel. T heuniquedepartureofthismodelfromthe

standardR amsey-Cass-Koopmansmodelisthetransactioncostg(c;m), which

subtractresourcesfrom thehouseholdbudgetconstraint. A sweknow, expres-

sion (25) applies tothis economy. Itis allowedtostartfrom there. From the

marketequilibrium conditionforthissimpli…edversionofthegeneralmodel, it
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followsthat

f(k¤)=c¤+ g(c¤;m¤)

whichmeansthat

(1 + g1)
dc¤

d¾
=¡g2

dm¤

d¾
=(¼ + r)

dm¤

d¾
: (27 )

T helastequalityfollowsfrom (13). Substituting(27 ) in(26), itfollowsthat

¡½¢ W U nits ofCons. G oods =¢ c¤:

A s expected, thewelfarecostofin‡ationfortheM cCallum-G oodfriendframe-

work18 is thereductionofconsumptionwhichtakes placeduetotheincrease

ofthein‡ationrate. Itisclearnowwhythewelfarecostofin‡ationmeasured

in units ofconsumption is lowerthan in units ofincome, forthe M cCallum-

G oodfriendmodel; toproduce oneunitofconsumption good itis necessary

1 + g1 unitsofincome.

Summingupandrememberingthatr¤=½, itispossibletowrite

r¤¢ W U nits ofA ssets =¡
Zm¤(¡½)

m¤(¾)
R (m)dm: (28)

1 8 T his result is valid if this modelaugmented with banking services in the transaction
functionisconsidered. T his istruebecausetheterm ¡dc2 inthebudgetconstraintiscanceled
by g3(c1;m ;c2 )dc2 .
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Itisimportanttoemphasizeherethatthemarginaltransformationratebetween

moneyandassets, forthehousehold, isthenominalinterestrate19 . Ifthecapital

relative price in units ofassets is constant, B ailey’s rule applies in units of

capital;iftheconsumptionrelativepriceinunitsofassets isconstant, B ailey’s

ruleapplies inunitsofconsumptiongoods.

4 M oneyD emandandG rowth

T hemodelthatwasdiscussedinSection2 doesnotpresentgrowth. Itisknown

thatat…rstapproximationtheincomeelasticityofmoneydemandis roughly

one20. Itwouldbeinterestingtoknowhowtheresultthatwehavesofargotten

wouldchange, ornot, in amodelwhich exhibits a stationary solutionwhen

thereisalong-runtrendinincome. T hestandardSidrauski modelaugmented

withexogenoustechnologicalprogresspresentsthispropertyofconstancyinthe

long-runoftheincomemoneyvelocity21. O ntheotherhanditwillbepossible

tocomparetheresultinthis paperwith L ucas (19 9 7 ), which is qualitatively

di¤erent22. Itwillbeshownthattheintroductionofatrendinincomedoesnot

changetheresultthatBailey’srules isexactinthestandardSidrauski model.

H ousehold

1 9 Itfollows directlyfrom theprivatebudgetrestriction (5).
20 In fact, itis known thatthis elasticity is lowerthan one (see forexample L ucas (19 9 7 ),

…gure1).
21T he models which contemplate a banking sectorgenerally do notpresenta long-run-

growth stationary solution. T he exogenous technologicalchange continuously reduces the
relative price ofthe banking services, ifthe in‡ation rate does not presenta trend, and,
consequently, thelong-runmoneydemandpresentsalesseningtendency. Itseemstomethat
A iyagari etalii (19 9 8 ) didnotnoticethis fact(seetheirdiscussiononpg.128 9 ).

22See L ucas (19 9 7 ) section 3.
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T hehouseholdsolves

max
Z1

0
e¡½t

(u(»c;»m))1¡® ¡1
1 ¡®

dt

subjectto

d»a
dt

=»w+ »ar¡»c¡(¼ + r)»m+ »Â;

inwhichu(¢;¢)is…rst-orderdegreehomogenous. Itispossibletowrite23u(»c;»m)=

»c'(mc), inwhichthevariables without‘»’aredetrendedones. L et»¹ bethe

shadowpriceof»aand¹ ´»¹e®gtthedetrendedprice;thenthe…rst-ordercon-

ditionsforthecontrolvariablesfollows

(c'(
m
c
))¡®

h
'(
m
c
)¡m

c
'0(

m
c
)
i

= ¹;

(c'(
m
c
))¡®'0(

m
c
) = ¹(¼ + r)

andforthestatevariable

:¹ =¹(½ + ®g¡r):

Firms

23L ucas’(19 9 7 ) notation is followedhere.
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T he…rst-orderconditionsforthe…rmsleadto

w ´
»w
egt

=f(k)¡kf0(k); (29 )

r = f0(k): (30)

G eneralEquilibrium andD ynamics

R ememberingthattheG overnmentdetrendedtransfersatis…es

Â = :m+ (¼ + g)m; (31)

andsubstituting(29 )-(31) intothedetrendedhouseholdbudgetrestriction, we

areleftwiththefollowingdynamicsystem

:
k = f(k)¡c¡gk; (32)

:m = m(¾¡(¼ + g));

:¹ = ¹(½+ ®g¡f0(k)):

W elfare

T heimpactonW elfareofthein‡ationcouldbecalculatedfrom

dW
d¾

=
Z1

0
e¡½t(u(»c;»m))¡®

"
u1 (

»c;»m)
d»c
d¾

+ u2(
»c;»m)

d»m
d¾

#
dt;

=
Z1

0
e¡(½¡g(1¡®))t¹

·
dc
d¾

+ (¼ + r)
dm
d¾

¸
dt

inwhich, asusual, itissupposedthat½¡g(1 ¡®)> 0 , andthesecondequality
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follows afterthesubstitutionofthe…rst-orderconditionforconsumptionand

moneyservices. A fterdi¤erentiating(32) against® , andredoingthesteps of

thelastSection, itfollowsthat

dW
d¾

=
Z1

0
e¡(½¡g(1¡®))t¹

·
(¼ + r)

dm
d¾

+ (® ¡1 )
dk
d¾

¸
dt:

R ecallingthatinthestationary-statethecapitalstockdoesnotvarywith

¾;itispossibletosolvetheintegral

(½¡g(1 ¡®))
dW
d¾

=(r¤¡g)
dW
d¾

=¹¤R ¤
dm¤

d¾
;

whichmeansthat

(r¤¡g)¢ W U nits ofG oods =¡
Zm¤(¡(½+ ®g))

m¤(¾)
R (m)dm: (33)

Comparing(33) with (28), thedi¤erences in themeasurementofthewelfare

costofin‡ationwhentechnologicalexogenousprogresstakesplacearetwofold.

Firstly, tocalculatetheimpactofin‡ationunderwelfare, theareaunderthe

inversemoneydemandfunction shouldbedividedbytheinterestratenetof

thegrowthrate. T herefore, thepresenceofunboundedgrowthstrengthensor

weakensthecaseagainstmonetary…nancewhethertheintertemporalelasticity

is lowerorhigherthan one. Secondly, the superiorlimitofthe integralin
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(33),m¤(¾), ishigherundergrowth24;25 , strengthenedthecaseagainstin‡ation

…nanceinthiscontext26. T henextSectionshowsthatthevalidityof(1)and(3)

arenotanartifactoftheSidrauski modelortheM cCallum-G oodfriendversion

ofit.

5 A Cash-in-A dvanceEconomy

From thepointofviewofgettingadeeperacquaintanceofthemonetaryphe-

nomenon, themodelsthatwereinvestigateduntilthelastSectionbelongtothe

familyofSidrauski models. T henextcategoryofmonetarymodels in increas-

ingorderofunderstandingofthemonetaryphenomenonarethecash-in-advance

models. T heaim ofthis Sectionistodemonstratethattheresultswhichwere

derivedfortheSidrauski-typemodelsarevalidtothisfamilyofmonetarymod-

els. T hesameroutewillbefollowed: foraverygeneralcash-in-advancemodel,

whichcouldencompass manymodels as aparticularcase, (1) and (3) willbe

established.

T he drawbackofthe standard2 7 cash-in-advance modelis the constancy

in incomevelocity. T hemannerwhich has been suggestedtocopewiththis

24T henominalinterestrate, whentheincreaserateofthenominalquantityofmoneyis ¾ ,
is ¾ + ½ + ®g, which is higherthan ¾ + ½ wheneverg > 0 . O n the otherhand, the inverse
moneydemandfunctionsareiqual, onceitis recalledthatthemarginalconditions thatbring
them aboutareequal.

25 Inthis growingeconomy, Friedman’s rulerequires ade‡ationrateequalto½ + ®g, which
is higherthantheusual½.

26T hequali…cations on themeasureofthe impactofin‡ation underwelfarewhen growth
takes place was quite an important issue in the sixties and seventies. See Tower (19 7 1),
M arty (19 7 3) and (19 7 6), Cathcart(19 7 4), Tatom (19 7 6), and Chappell(19 8 1). H owever,
theseworks address this issueunderadiverse setofhypotheses, and, consequently, are not
appropriateforcomparisonwiththis paper.

2 7 Forexample, L ucas (19 80).
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limitationistoaddgoodsthatcanbepurchasedbycredit28 . A s putforthby

G illman (19 9 3), itis possibletoconsideracontinuum ofgoods, which, from

thepreferencepointofviewpossesses symmetricroles, althoughnotfrom the

transactiontechnologypointofview. U nderthis formulation, everygoodcan

bepurchasedbymoneyorcredit. T hedistinctionisthatthereisacreditcost

attachedtoeachgoodwhichvariesacrossgoods, insuchawaythatasin‡ation

increases, therangeofgoodswhicharecreditgoodsincreases. Ifitisconsidered

thatthesecreditservicesareo¤eredbyasectoroftheeconomywhichemployes

productionfactors inordertoproduceit, weareinthe A iyagari, B raun, and

Eckestein(19 9 8) framework.

T hemodelthatwillbe study in this Section is ageneralization oftheir

modelinonedirection: theaggregatorfunction, whichde…nestheconsumption

goodandtheinvestmentgood, presents elasticityofsubstitutionacross types

ofgoods largerthanzero. T herearetwomainreasonsforthischoice. Firstly,

itis intendedtoworkinamoregeneralsetup, whichcandeliverothermodels

asaparticularcase. Secondly, thesituationinwhichtheelasticityacrosstypes

ofgoodsishigherthanzeroproducesanotherimpactofin‡ationunderwelfare.

D uetothe symmetricroleplayedbythegoods in preference, thehousehold

preferstosmootheconsumptionacrosstypes. N otwithstandingthis, amongthe

goods acquiredas creditgoods, therelativeprice - thecreditcostrelativeto

thenominalinterestrate - varies in suchawaythatfollowingan increase in

in‡ationrate, thevariabilityofconsumptionacross types increases. T his is a

2 8 L ucasandStokey (19 83).
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relativelyrich descriptionofamonetaryeconomyundercertainty. Following

an increase in in‡ation, therangeofcash goods decreases, the consumption

pro…leofthehouseholdtwists, thebankingsectorabsorbsproductionfactorsto

o¤ertransactionservices, andtheaccumulationofcapitalishindered. H owever,

itwillbeshownthat(1) represents themarginalimpactunderwelfareofthe

in‡ation. M oreover, ifitis supposedthatcapitalaccumulationis nota¤ected

byin‡ation, B ailey’srules isagainvalid.

5.1 TheM odel

T hereisacontinuumofgoodsindexbyz2 [0 ;1 ]. T heyareidenticalgoodsfrom

thesupplypointofview, whichmeansthattheproducerpriceP t is thesame,

regardless ofthetype. T here is anothersectorin this economy, thebanking

sector, which produces aservice. Eachgoodcouldbeacquiredas cash good

orcreditgood. Inthe…rstcase, thehouseholdpays Pt, buthas tohaveitas

cash, whichmeansthatthecostitfacesis(1 + R t)P t, inwhichR isthenominal

interestrate. W hen buyingagoodas creditgoodthehousehold pays P t to

thegood’sproducerplustheintermediationservicescost. FollowingA iyagari et

alii, itis supposedthattoacquireaunitofgoodofanyqualityascreditgood,

itisnecessarytobuyR(z)unitsofbankingservices, whichcostqsR(z)inunits

ofgoods. Consequently, thee¤ectivecostofacreditgoodtothehousehold

is P t(1 + qsR(z)). Itis supposedthattheproductionfunctionforgoods and

transactionservicesarethesame, whichmeansthatitispossibletonormalize

qs = 1 . T hetotalpercapita productionofgoods andservices is f(kt;nt), in
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whichnt is thepercapita supplyoflaborservices. M oreover, thetransaction

servicescostfunctionis increaseintheindexzandR(0 )= 0 . A tanymoment

thereis acut-o¤ index, z t, suchthatanygoodwhoseindex is lowerthanthe

cut-o¤ isboughtascreditgood, andtheothersareboughtascash.

H ouseholdChoice

T hehouseholdsolves

max
1X

t=0

¯tu(ct;1 ¡nt) (34)

inwhich

ct=
µZ 1

0
c
µ¡1
µ

t (z)dz
¶ µ

µ¡1

(35)

isanaggregatorfunctionthatde…nestheunitofconsumption.

T hehousehold faces twosorts ofrestrictions. O ne is thecash-in-advance

andtheotheristhebudgetconstraint. B eforegoingtothegoodmarket, itis

possibletogotothecreditmarket, in ordertotakecash. T his operation is

costless. L etM t;B tandX tbe, respectively, thenominalquantityofmoney, of

bondsinthehouseholdportfolio, andthenominalvalueofgovernmenttransfer.

T hecash-in-advancerestrictionis

M t+ X t

P t
+
B t
P t
¡ B t+ 1

Pt(1 + R t)
¸ 1
P t

Z 1

zt
P t(z)(ct(z)+ it(z))dz: (36)

T heleftsideof(36) is theamountofcashcarriedbytheconsumptionbefore
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goingtothegoodsmarketintheinstantt, andtherightside is thenominal

costofcashgoods. T hebudgetconstraintis

M t+ X t

P t
+
B t
P t

+ wtnt+ rtkt¸
1
P t

Z 1

0
P t(z)(ct(z)+ it(z))dz+

M t+ 1

P t
+

B t+ 1
P t(1 + R t)

:

(37 )

T hemovementequationforcapitalis

kt+ 1 = it+ (1 ¡±)kt; (38)

inwhich, it is anaggregatorfunctionthatde…nestheinvestmentgood

it=
µZ 1

0
i
µ¡1
µ

t (z)dz
¶ µ

µ¡1

: (39 )

Takingthelimitµ ! 0 thismodeldeliverA iyagari etalii model;thelimit

µ ! 1 reproduces G illmanmodelifaneconomywithoutcapitalis considered.

Ifthecut-o¤ index, z t; is …xedand ifthereareneitherbankingservices nor

transactionservices, themodelreproducesL ucasandStokey’s(19 83) economy,

andiftherearenocreditgoods, themodelgeneratesStockman’s(19 81)model.

A dditionally, ifcapitaliscostlesscreditgood, L ucas’s(19 80)modelisobtained.

First-O rderConditions
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Forthisconstant-substitution-elasticityaggregatorisknownthat

µ
ct(z)
ct

¶¡1
µ

=
µ
it(z)
it

¶¡1
µ

=
1 + R(z)

Q t
ifz·z t (40)

and
µ
ct(z)
ct

¶¡1
µ

=
µ
it(z)
it

¶¡1
µ

=
1 + R t
Q t

ifz> z t; (41)

inwhich

Q t´P t(1 + ¿t)́ P t
·Z zt

0
(1 + R(z))1¡µdz+ (1 ¡z t)(1 + R t)1¡µ

¸ 1
1¡µ

(42)

isthee¤ectivepriceindexfacedbythehousehold.

L et¯ţ t¹t, ¯
ţ
t, and ¯ ţ tqt bethe L angrangermultipliers of(36), (37 ),

and (38). T he…rst-orderconditions forthe‡ows variables, consumptionand

investment, are

u1(ct;1 ¡nt)c
1
µ
tc
¡1
µ

t (z) = ¸t(1 + ¹t)
P t(z)
Pt

andi
1
µ
t i
¡1
µ

t (z) = (1 + ¹t)
P t(z)
P t

ifz> z t; (43)

andu1(ct;1 ¡nt)c
1
µ
tc
¡1
µ

t (z) = ¸t(1 + R(z))
P t(z)
P t

andi
1
µ
t i
¡1
µ

t (z) = (1 + R(z))
P t(z)
P t

ifz·z t: (44)

T he…rst-orderconditionsforthelaborsupplyandthecut-o¤ indexare

u(ct;1 ¡nt)=¸twt (45)
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and

1 + ¹t=1 + R(z t):

T hislastconditionstatesthattherelativepriceofmoneyinunitsofbonds

isequaltothecreditcostofthecut-o¤ good. T hisrelativepriceshouldbeequal

tothenominalinterestrateinordertokeep theBudgetrestrictionbounded;

otherwise itwouldbepossibletogain money selling(orbuying) cash the z t

good, andbuying(orselling) itascreditgood. A teachinstantthecut-o¤ good

isdeterminedwiththeaim ofmeetingthisnon-arbitragecondition. T hatis

¹t=R t=R(z t): (46)

A s G illman(19 9 3) stressed, (46) isaBaumol-typeconditionwhichequatesthe

marginalcostofholdmoneywiththemarginaltransactioncost.

A ftersubstituting(40) and(41) into(43) and(44), recalling(42) and(46)

itfollowsthat

u1 (ct;1 ¡nt)=¸t(1 + ¿t)andqt=1 + ¿t: (47 )

T heEulerequationsforthecapitalstockandbondsarerespectively

¸t(1 + ¿t)=¯¸t+ 1 (1 + ¿t+ 1)(1 ¡±+
rt+ 1

1 + ¿t+ 1
) (48)

34



and,

¸t=¯¸t+ 1(1 + R t+ 1)
P t
P t+ 1

:

5.2 ImpactU nderW elfare

From (34), aftersubstitutingthe…rst-orderconditions (43) and(44), recalling

(40) and(41), itfollowsthat

dW
d¾

=
1X

t=0

¯ ţ t

·Z zt
0
(1 + R(z))

dct(z)
d¾

dz+
Z 1

zt
(1 + R t)

dct(z)
d¾

dz¡wt
dnt
d¾

¸
:

(49 )

T hematerialbalanceequationforthiseconomyis

f(kt;nt)¡
Zzt
0
(1 + R(z))(ct(z)+ it(z))dz¡

Z 1

zt
(ct(z)+ it(z))dz=0 ;

whichmeansthat

0 =
1X

t=0

¯ ţ t

·
rt
dkt
d¾

+ wt
dnt
d¾

¡
Z zt
0
(1 + R(z))(

dct(z)
d¾

+
dit(z)
d¾

)dz
¸
(50)

¡
1X

t=0

¯ ţ t

·
R(z t)(ct(z t)+ it(z t))

dz t
d¾

+
Z 1

zt
(
dct(z)
d¾

+
dit(z)
d¾

)dz
¸
:
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A dding(50) to(49 ) itfollowsthat

dW
d¾

=
1X

t=0

¯ţ t

·Z 1

zt
R t

dct(z)
d¾

dz¡R(z t)ct(z t)
dz t
d¾

¸
(51)

+
1X

t=0

¯t¸t
·
rt
dkt
d¾

¡
Z zt
0
(1 + R(z))

dit(z)
d¾

dz¡
Z 1

zt

dit(z)
d¾

dz¡R(z t)it(z t)
dz t
d¾

¸
:

From the…rst-orderconditionfortheinvestment, itfollowsthat

(1 + ¿t)it=
Zzt
0
(1 + R(z))it(z)dz+ (1 + R t)

Z 1

zt
it(z)dz;

whichmeansthat

0 =
1X

t=0

¯t¸t
·Z zt

0
(1 + R(z))

dit(z)
d¾

dz+ (1 + R t)
Z 1

zt

dit(z)
d¾

dz
¸

+
1X

t=0

¯ţ t

·
dR t

d¾

Z 1

zt
it(z)dz¡it

d(1 + ¿t)
d¾

¡(1 + ¿t)
dit
d¾

¸
: (52)

A dding(52) to(51), recallingthat

dR t

d¾

Z 1

zt
it(z)dz¡it

d(1 + ¿t)
d¾

=0 ;

itfollowsthat

dW
d¾

=
1X

t=0

¯t¸t
·Z 1

zt
R t

d
d¾

(ct(z)+ it(z))dz¡R(z t)(ct(z t)+ it(z t))
dz t
d¾

¸

+
1X

t=0

¯t¸t
·
rt
dkt
d¾

¡(1 + ¿t)
dit
d¾

¸
: (53)

From thecapitalaccumulationequationitis possibletorewritethesecond
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linein(53) as

1X

t=0

¯ ţ t

·
rt
dkt
d¾

¡(1 + ¿t)
µ
dkt+ 1
d¾

¡(1 ¡±)
dkt
d¾

¶¸

=
1X

t=0

£
¯t¸trt+ ¯t¸t(1 + ¿t)(1 ¡±)¡¯t¡1 ¸t¡1 (1 + ¿t¡1)

¤dkt
d¾

= 0 ; (54)

inwhichthe…rstequalityfollowsbecausetheinitialcapitalstockisanexogenous

variable, andthesecondequalityfollowsfromthe…rst-orderconditionforcapital

accumulation, equation(48). Substituting(54) into(53) itremains

dW
d¾

=
1X

t=0

¯t¸tR t
d
d¾

µZ 1

zt
(ct(z)+ it(z))dz

¶

=
1X

t=0

¯ ţ tR t
dmD emand

t

d¾
: (55)

T hesecondequalityfollows …rstlyfrom (36) andsecondlyform thefactthat

thecash-in-advancerestriction is binding. Equation(55) is equivalentto(1).

Continuingalongthesamepaththatwastaken inthe…rstpartofthepaper,

let’s supposethattheeconomypresentsalong-runcapitalstockthatdoesnot

varywith¾. Integrating(55), B ailey’srulefollows

(1 ¡¯)¢ W U nits ofA ssest=¡
Zm¤(¡½)

m¤(¾)
R (m)dm:

Forthiseconomy, B ailey’sruleisthemeasure, inunitsofassets, oftheimpact

underwelfareofin‡ation. T heareaundertheinversemoneydemandfunction
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takesintoconsideration…rstlythediversionofproductionfactorstothebanking

sectorand the reduction oflaborsupply29 , which results in the decrease of

theaverageconsumptionlevel, and, secondly, theincreaseinthevariabilityof

consumptionacrosstypesofconsumptiongoods.

L et’s supposethatlaborsupplydoes notchange. From (47 ) and (55), it

followsthat

(1 ¡¯)
dW
d¾ U nits ofConsumption B asket

=
R t

1 + ¿t
d
d¾

Z 1

zt
ct(z)dz

=
dc
d¾

;

inwhichthesecondequalityfollowsfrom(35)andfromthefactthattheincome

y¤=
Z 1

0
c(z)dz+

Z z¤

0
R(z)c(z)dz+ ±k¤

isconstantunderthesehypotheses. A sitwasshownfortheM cCallum-G oodfriend

model30 , thewelfarecostofin‡ationmeasuredinunitsofconsumptiongoodsis

smallerthaninunitsofassetsorincome31. T hereasonisthesame. W hencal-

culatingwelfareinunitsofconsumptionbundle, thetransactioncostassociated

withtheconsumptionisnottakenintoconsideration.

2 9 In themodels ofthe …rstpartofthis paperitwas supposed thatthelaborsupplywas
inelastic.

30Seediscussion inthethirdsection.
31 A iyagari etalii (19 9 8) found thatbothareequal(seepage. 129 0). In fact, thedemand

conceptemployedbyA iyagari etalii isdi¤ erentfrom theoneusedinthis paper;additionally,
theirmoney-demand conceptis notobservable. T hemoneydemandwhich theyde…nedoes
nottakeintoconsiderationthatwhenthein‡ationrateincreases, thepublicdisposableincome
is reduced, duetothefactorin‡owintothebankingsector.
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6 CompensateIncome

Inthispaper, thetotalimpactofin‡ationunderwelfarehasbeende…nedasthe

integrationofthemarginalimpact, inunitsofassets. T hisisadirectmeasureof

thevariationinwelfareinunitsofassetsorincome, and, aswasseen, providesa

generaltheoreticalfoundationforB ailey’srule. T hecompensateincomewhich

shouldbegiventothehousehold, inordertokeep itindi¤erenttothesituation

inthepresenceofin‡ationascomparedtoaninitialpositionwithoutin‡ation,

is anothermeasureofthewelfarecostofin‡ation. T his conceptseemsmore

naturalwhen the researcheris consideringa speci…cmodel, which could be

calibrated toarealeconomytodelivernumericalcalculations. B ailey’s rule

is moreappropriatewhen theresearcherhas onlyan empiricalestimation of

themoneydemandfunction. Toestablishthelinkbetweenthosetwodi¤erent

de…nitionsoftheimpactofin‡ationunderwelfare, let’ssolvethedualproblem

ofthegeneralmodelofthesecondSection. Forthestationary-state, itfollows

that32

minyP rivate = c1 + c2 + g(c1 ;m2;c22)+ (¾ + ½)m+ Â

subjectto : u(c1 ;l(c1 ;m1 ;c21))=const.

A fteraddingtothederivativeoftheincomeagainst¾ thederivativeofthe

restriction, recallingthe…rst-orderconditions andthegovernmentrestriction,

32T hepriceofthebankingserviceswasnormalizedtoone.
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itfollowsthat

dy
d¾

=¡(¾ + ½)
dm
d¾

;

inwhich

y´c1 + c2 + g(c1 ;m2;c22):

T hen, theincomethatshouldbegiventothehouseholdtocompensateitfor

theharmofin‡ationis

¢ y=
Z ¹m(¡½)

¹m(¾)
R (¹m)d¹m;

inwhichthebaroverthemoneydemandistoremindusthatthisisthecompen-

satedemand. T his isthesocialincomethatshouldbegiventothehousehold.

T hevariationofincomethatthehouseholdobserves is

¢ yP rivate=
Z ¹

m(¡½)

¹
m(¾)

R (¹m)d¹m+ (¾ + ½)(¹m(¾)¡m(¾)):

T hefollowingthoughtexperimenthelps tounderstandthedistinctionbe-

tweenthesetwoconceptsofincome. Supposeaneconomy, inwhichtheincrease

rateofthenominalquantityofmoney is ¾. Suddenly, astockofmineralre-

sources, valuedat 1
r¢ y, is discovered. W iththisadditionalincome, themoney

demandwould increaseby ¹m(¾)¡m(¾)andanewequilibrium, atthesame
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levelofutilityas itis possibleunderFriedmanrule, wouldbeattained. T he

additionalquantityofmoneycouldbeprovidedbytheeconomywithoutcost.

Forthecash-in-advancemodelthedualproblem is

miny=
Z 1

0
c(z)dz+

Z z¤

0
R(z)c(z)dz¡n

subjectto33

u(
µZ 1

0
c
µ¡1
µ (z)dz

¶ µ
µ¡1

;1 ¡n)=const.

Itisstraightforwardtoshowthat

dy
dR

=¡R d¹m
dR

, inwhich ¹m=
Zz

0
c(z)dz:

B ecause ¹
m(¾)¸m(¾)and ¹

m(¡½)=m(¡½);itis notpossibletocompare

theareasunderthetwoinversemoneydemandfunctions. T heyshouldbequan-

titativelyveryclose, butwheneverincomee¤ectispresent, itisnotpossibleto

compare them34. T heothercommon employedmeasure is the consumption

whichleavesthehouseholdinthesameutilitylevel. ForthestandardSidrauski

model, thismeasureoverstatesthewelfarecostofin‡ationbecauseitdoesnot

considerthatthedecision-makerwillincreasehermoneydemand ifhercon-

sumptionlevelis augmented. A pplyingittotheM cCallum-G oodfriendmodel

33T hewageratewas normalizedtoone.
34Itis amicroeconomictext-bookresultthattheconsumersurplus is aperfectmeasureof

welfarewhentheutility is quasi-linear.
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andthecash-in-advancemodelinvestigated in thelastSection, this measure

underestimatesbecauseitdoesnotconsidertheincreaseinthetransactioncost

duetotheadditionalquantityofconsumptiongood.

T hegeneralconclusionofthepaperisthatthemoneydemandcarieswithit

alotofinformation. Butwhatismeantby‘money’?T henextSectionargues

thattherelevantconceptofmoneyforthis subject- theimpactunderwelfare

ofin‡ation- isthenarrowmonetaryaggregate, themonetarybase.

7 A M odelwithInsideM oney

A tthispointthemessageofthispapershouldbeveryclear. A bstractingfrom

impacts ofin‡ationunderlong-runcapital, B ailey’s ruleis theaccuratemea-

sureofthereductiononwelfarecausedbyaperfectlypredictedin‡ation. T his

conclusion is quitegeneralanddoesnotdependonthespeci…croleplayedby

moneyinthiseconomyorthespeci…ckindofadjustmentfacedbytherealsec-

torinordertoavoidortohelp thepublictocopewithin‡ation. Butwhatis

meantexactlyby‘moneydemand’?W hatismoney?W henevertheresearcher

isstudyingtheshort-runequilibriumoftheeconomy, moneyistheassetwhich

possessesthepropertyofliquidity. Itisusuallycashoutofthebankingsector

plus demanddeposits. B ut, thatis notwhatis meantbymoney inthis con-

text. H eremoneyis thatgoodwhichhas bene…tbutdoes nothavesocial
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cost35;36.

W henin‡ationincreases, thepublicdemandfordemanddepositsdecreases,

which couldbeconsideredawelfarecostofin‡ation. H owever, becausethis

service - demanddeposit- requires capitalandworkforcetobesupplied, the

reduction in the publicdemand fordemand depositis notacost, from the

socialpointofview. W hatoccurs is thatthe increaseofin‡ation decreases

thedemand-depositdemand, butitincreases thedemand fortheotherbank

services, in suchawaythatthedemandforanaggregatedbundleofbanking

services increases. T hose e¤ects weretaken intoconsideration in themodels

studiedinthispaper. Sayingitdi¤erently, thedemand-depositis justanother

servicewhichissuppliedbythebankingsectortohelpthepublictocopewith

in‡ation. T hevariantofthesecondSectionmodelsketchedbelowis intended

toclarifythis issue.

H ousehold

T herearethreeliquidityinstruments: cash, demanddeposits andanother

bankingservice. T hehouseholdsolves

max
Z1

0
e¡½tu(c1 t;l(m1 t;m2t;c2t))dt; (56)

35T his conceptofmoneyapplies toFriedman’s rule. T heassetwhoseconsumption should
bepushedtosatiation is themonetarybase.

36D i¤erently, L ucas (19 8 1) pg. 44, de…nes money, as faras thewelfare impactofin‡ation
is concerned, as any

“noninterest-bearing assets orto assets the intereston which is restricted to
below-marketrates.”

In thesameSection heo¤ ers adiscussionofthemoneyconceptand its roleas aliquidity
instrument. T hepointhere is thattheprecisewaythatmoneytakes place in theeconomy -
ifitprovides liquidityoriftherearerestrictionsandregulation in its usage- is nottheheart
ofthequestion, which is thatmoneyhas socialvalueanddoesnothavesocialcost.
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subjectto

¢at=rtat+ wt+ ÂH;t+ {t¡c1 t¡ptc2t¡pdtm1 t¡(¼t+ rt)(m1 t+ m2t) (57 )

inwhich37

a´k+ m1 + m2;

m1 t-... stockofcashinhousehold’sportfolio;

m2t-... stockofdemanddeposits inhousehold’sportfolio;

ÂH;t-... G overnmenttransferstothehousehold;

{t-... bank’spro…ts;

pdt-... demanddepositprice.

Forsimplicity, theotherbankingservicesaretreatedas‡owofservicesand

notas assets. B ecauseofthepossibilityofverylowin‡ationrates thebanks

chargeafeetohelddemanddeposits. Itis possible, ifin‡ation is su¢ciently

high, thatthispricecouldbezero. T he…rst-orderconditionsforthisstandard

37 N othingwouldchange ifthis modelhadbeen constructedas generalas themodelin the
sectiontwo.
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problem is

u1 = ¹; (58)

u2l1 = ¹(¼ + r);

u2l2 = ¹(¼ + r+ pd);

u2l3 = ¹p;
¢¹
¹

= ½¡r: (59 )

T heB anks

T his is atwo-sectoreconomy. T herealsectorproducesagood, whichcan

beconsumed and accumulated as capital. T he second sector, banks, in this

Sectionaremultiproduct…rms. T heyemploycapitalandworkforcetoproduce

aservice, (called bankingservices, whichhelp thehousehold in savingtrans-

actiontime) andtoproduceanotherliquidityservice, nameddemanddeposit.

A susual, itissupposedthatthedemanddepositsaredenominatedinnominal

units;consequently, theincomeofthebankingin o¤eringthis services is the

pricethatitcouldcharges plus thenominalinterestrates. T herefore, theper

capitapro…tfunctionforthebanks, inunitsofthegoodare

{=pc2 + (pd+ (¼ + r)(1 ¡³))m2¡(rk2 + w)l2 + ÂB (60)

inwhich

³-... R eservesrequirementratio;
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k2-... capital-laborratiointhebankingsector;

l2-... ratiooftheworkforceemployedbythebankingsector;

ÂB -... G overn’stransfertotheBanks.

Itis supposedthattheissueofanewdemanddepositisacostlessactivity,

as itistothegovernmenttoissuebase, suchthattheseigniorage isanincome

appropriatedbythebankinginstitution. T hebanksmaximize(60), subjectto

thetechnologicalrestriction38

y2 =l2f2(k2)=g(c2;m2): (61)

Itstatesthatthepercapitaproductionofthisindustrycanbedistributedacross

thetwoproductsaccordingtothetransformationfunctiong. T his function is

concaveand…rst-order-degreehomogeneous. L etqbetheL agrangemultiplier

for(61). T he…rst-orderconditionsforthemaximizationproblemforthebanks

areasfollows

p = qg1 ; (62)

pd+ (¼ + r)(1 ¡³) = qg2; (63)

r = qf02(k2); (64)

w = q(f2¡k2f02(k2)): (65)

38 T hismodelingofamultiproduct…rm was taken from D razen (19 7 9 ).
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D uetothehomogeneityofg, itfollowsfrom (62) and(63) that

pc2 + (pd+ (¼ + r)(1 ¡³))m2 =qy2; (66)

whichmeans thatthetotalpercapita productionoftheB anks, evaluated in

units ofgoods, is equaltothe production ofservices, priced atp, and the

productionofdemanddeposits, pricedatpd+ (¼ + r)(1 ¡³). T hepriceqisthe

price, inunitsofgoods, ofaoptimumbundleoftransactionservicesanddemand

deposits. T hisistherelevantpricefortheallocationdecisionfortheproduction

factors39 . A teachinstantthepriceqdeterminestherelativerentabilityacross

thesectors, and, accordingly, theallocationoffactors betweentherealsector

and the bankingsector40. Consequently, the sector’s o¤ers function can be

writtenasfollows

y1 (q;k)andy2(q;k):

Similartotheothersections, proprieties (15) and(16) aresatis…ed. G ivenan

amountofbankingoutput, y2, therelativepricebetweenservicesanddemand

depositsdeterminesatwhichpointofthetransformationfunctiongthebanking

sectorwillbepositioned. O ntheotherhand, equation(66)couldbeseenasan

equilibrium equationforthebankingsector. Totallydi¤erentiating(66) after

39 From (64) and (65) itis possibletoverify itdirectly.
40 Itapparentthatthis economydoes notsati…ces Friedman’s rulefordemand deposit. If

in‡ationdecrease, too¤ erthis servicethebankswillchargethefee pd , inordertopayforthe
costofthis provision. Seefootnote35.
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substituting

dy2 =q¡1 (pdc2 + (pd+ (¼ + r)(1 ¡³))dm2)

itfollowsthat

y2dq=c2dp+ m2d(pd+ (¼ + r)(1 ¡³)): (67 )

T hislastresultwillbeusefullater.

G eneralEquilibrium andW elfare

B ecausethetransformationfrontierfortheBanks is …rst-order-degreeho-

mogeneous thepaymentoffactorbyits marginalproductivity is equaltothe

productionofliquidityservices - pc2 + (pd+ (¼ + r)(1 ¡³))m2. Consequently,

thebank’s pro…tis thebank’s seigniorage - (1 ¡³) ¢m2 - plus thegovernment

transfer- ÂB . A ftersubstitutingtheliquidityservicesequilibriumequation(66),

rememberingthatthepercapita income- rk+w- isequaltothepercapitaout-

put- y1 + qy2 - andthatthetotalgovernmenttransferisequaltotheseigniorage

ofthemonetarybase, thegood’smarketequilibriumequationfollowsfrom (57 )

¢
k=y1 (q;k)¡c1 : (68)

Itis possiblenowtoevaluatetheimpactunderwelfareofin‡ation. A fter
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substitutingthe…rst-orderconditions (58), itfollowsfrom (56) that

dW
d¾

=
Z1

0
e¡½t¹

·
dc1
d¾

+ (¼ + r)
dm1

d¾
+ (¼ + r+ pd)

dm2

d¾
+ p

dc2
d¾

¸
dt: (69 )

From thegoodsmarketequilibrium equation, itfollowsthat

Z1

0
e¡½t¹

0
@y1 1

dp
d¾

+ y1 2
dk
d¾
¡dc1

d¾
¡d

:
k

d¾

1
A dt=0 ; (7 0)

andfromtheliquidityservicesequilibrium, equation(66), itfollowsthat

Z1

0
e¡½t¹

·
q
µ
y21

dp
d¾

+ y22
dk
d¾

¶
¡p

dc2
d¾

¡(pd+ (¼ + r)(1 ¡³))
dm2

d¾

¸
dt

+
Z1

0
e¡½t¹

·
y2

ḑ
d¾
¡c2

dp
d¾
¡m2

d(pd+ (¼ + r)(1 ¡³))
d¾

¸
dt=0 : (7 1)

A dding(7 0) and(7 1) to(69 ), recalling(67 ), itfollowsthat

dW
d¾

=
Z1

0
e¡½t¹(¼ + r)

d(m1 + ®m2)
d¾

dt: (7 2)

D e…ningb=m1 + ®m2, inwhichbstands forthemonetarybase, theresult

follows. A gain, ifthecapitalintensityacross sectors isthesame, itis possible

tointegrate(7 2) toget

r¤¢ W U nits ofConsuption G oods =
Z¾

¡½
R ¤

db¤

d¾0
d¾0=¡

Zb¤(¡½)

b¤(¾)
R ¤(b)db: (7 3)

It is straightforward tofollowthe steps ofthe lastSection tocalculate the
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impactofin‡ationunderwelfarefortheotherconceptofwelfare’salterations -

thecompensateincome. N othingwouldchange, exceptthatthemonetary-base

demandwouldbethecompensatedemand.

U ntilthis pointthemodelhas notbeenaccuratewithrespecttodemand

deposits. In addition tobeingaserviceprovidedbythebankinginstitution,

itspriceisregulated. U suallythebankinginstitutionscanchargeafeeforthis

servicebutcannotpaytocustomers, inordertostimulatethem tokeep their

moneythere. Inotherwords, therelativepriceofdemanddepositcannotbe

lowerthantherelativepriceofcurrency, whichmeansthat

pd¸0 : (7 4)

W hen in‡ation increases, thebanks reduce pd in ordertoattractcustomers.

B ut, ifin‡ation increases further, thein‡ationaryincomeskyrockets, andthe

marketsolution ofthis modelwillreducethepriceofdemanddepositbelow

thenominalinterestrate. U nder(7 4) this is notpossible. H owever, because

(7 4) does notintroduceanedgebetweenthepriceseenbythecustomers and

thepriceseenbythebanks, thecalculationsthatleadto(7 3) arestillvalid41.

T herestriction(7 4) willtotallychangethegeneralequilibrium solutionofthe

model- particularly, thedemandformonetarybase, fordemanddeposit, and

fortheothertransactions-savingserviceswillbedisplaced. Butthemainresult

41T hebene…tseenbythehouseholdincarryingademanddepositin itsportfoliois exactly
matched by thecostforthebanking institution in providingthis service. T his basicfactis
notalteredby (7 4).
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expressedby(7 3)willbeanalyticallyvalid.

A notherissueistheimpactunderwelfareof(7 4). Ifin‡ationis su¢ciently

lowitis nil- (7 4) is notbinding. U nderhigh in‡ations levels theansweris

ambiguous. B ecausewelfaretheoremsarenotsatis…edformonetarymodelsthe

impactunderwelfareofadistortion itis notclear. Itis necessarytoaskfor

computationalmethodstoknowit. T hesourceoftheambiguityisthatonone

hand(7 4) reduceswelfarebecauseitinducesamisallocationoffactorstowards

transaction-savingservicesandoutofdemanddeposits42;ontheotherhand, it

stimulatesthedemandformonetarybase, whichimproveswelfare.

8 Conclusion

Firstly, ithasbeenshownthattheuseofBailey’srulestoevaluatetheimpact

ofin‡ationonwelfareisindeedexactformanymonetarymodels, amongothers

thestandardSidrauski model, theM cCallum-G oodfriendmodel, andthecash-

in-advancefamilyofmodels. In particular, theresultapplies iftheexistence

ofabankingsectorthatprovides services which aresubstitutes formoney is

takenintoconsideration. A lthoughthebankingsectorhelpsthepublictocope

withthein‡ation, extractsproductionfactorswhichhasapositivesocialvalue

inthegoodmarket. N otwithstandingthesee¤ects, themeasureoftheimpact

on welfare ofin‡ation is the usualone: the areaunderthe inverse demand

curveformoney. T hatdoesnotmeanthattheincreaseofthebankingsector

42T hecompetitionsamongbankswilldecreasethepriceofthetransaction-savingservices.
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is harmless. D uetothegeneralequilibrium natureoftheproblem, ifbyany

reasonthebankingshareintheproducthadnotbeenincreased, thestationary-

statemoneydemandwouldbedi¤erent. T hepointhereisthatallthesegeneral

equilibriume¤ects43 thatfollowanelevationofin‡ationrate, havetheverysame

analyticalexpressionfortheimpactonwelfareofanincreaseinthein‡ationrate,

whichisexactlyexpressedbyB ailey’sformula. T herefore, whenonecalculates

thewelfareimpactofin‡ationapplyingBailey’srule, theresearcherhasalready

takenintoconsiderationthefactthatthebankingsectoristakenrealresources

fromtheothersectortoprovidebankingservicestothepublic. A ndthisresult

is robustwhetheraSidrauski-typemodeloracash-in-advancemodelis taken

intoconsideration.

Secondly, ithasbeenarguedthattherelevantdemandfunctionforevaluating

the impactofin‡ation underwelfare is thenarrowmonetary aggregate, the

monetarybase. W henitisrecalledthatthedemanddepositisaserviceprovided

bythebankingsector, andconsequently, requirestheemploymentofproduction

factors inordertobeo¤ered, thisobservationis straightforward.
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