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W akingP gper

A bstract

T his pgper danastratss that for a \very geeral dess of maetary
madek (the Sidrauski t/pe modek and the cashyin-advenae modeks), B ai-
Ey’s uketewalate the welare e ectofint atian is indeed acourate. T he
resulitspplies Torany tedhnology orpreerencae ifthe long run epitalstodk
doss notdgpend an tre intation rate. In general a dynamic versian of
B aiky’s rukis esteblished. In pariaukar; the result extends to modek in
whidh there is a banking sector that supp ies maney substitutes serices.
A ddiically, itis arguad that the relbvant maey demand anapt for

this issue - the impactofintation underweliare - is the manetary base.

=T his pgper bere.. ts fram conversations with | aracos deB ancs L isboa. Evidattly remain
ing enors are the respansibi ity of the author. | adonMedge the superb guidance of il s.
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lbnguace spedker” sti ke ofwriting in English. T he author thanks the B raziian 6 overmmentts
research assistance agendes - Ch PES and Cll P - Tor..nandal support

¥ raduate S dhool of Econamics, Fundgio¢ etulioVarges - R io de Janeirg B razil Cur
rently visiting U niversity of P ennsybvania



1 Inooductaon

SineB aky’s (1956 dessicpgper; we hae bean acastoned to messuring the
welfre ast of the perfectly Toresemn intation by the area under the inverse
maey damand. | oenirttstanding there hes notbeen mudh e artin tying 1
cather a mare soid thearetical foundation Tor this gpproedh. T he am of this
paperis toshonvthatitis quitesimpke ©..nd thattheoretical foundatian whidh
is bddng Itis danastiated that Tor any model a¢ fated o Sidragkd orto
the cash and achance milies ofmanetary models, Wwhidh presenta statianary

state cpital stodk thattis notsarsitive ointatian, “B aiby’s ruE” proddss the
acurate messuremaitofthe impactofint ation underwelfre. W hen infatian
aects the staticnary stake apital stok it is passibe O darive a dynamic
versian of B aikey’s k. In partiaubar; this result goplies to mackek in whidh
itis Een into asidaation that thare is a saaod sector; Gallied the banking
sector; Whidh provides serviass thatare substitutes Tormaney serviass. T his st
css ofmaodek presants the doservebe phenanaean ofthe inaeese ofthe share
in the praduct of the banking sector; alongwith the irkation rate.

T he sscond aattribution ofthe paperis o esteblish that the rielevarntancgpt
ofFmaey e far as the impact of infatian upan welfre is ancamad is the
nanov manetary aggrecaie, the manetary base. T o the best ofF my knonkedoe
itseams that this panthes not bean attiacting the deserved attentian by the

sdholrs. B allby’s dsassian is nobvery daarin this respect H ebegins his paper

1D ue o the generality of the resulitand ofitbeing a aonsequence of avery general property
of manetary modek, | dedded O keep the eression “B aiky™s rulg” whidh | hae unao
sdausly employed in the ... st draft of this paper:



suppasing that benks are not presait | fliervards, he introducss the banks’ .
A aoxding o him, ifthe bankwarks ratiaally, then the anrect anogptis the
manetary base; otherwise thell 1 damand shauld be casidered, althaudh itis
notvery dearwhat he mears by a bank not““beraving aosoluitely ratiaally.”
L ucas (1981), Cooky andH asan (1989) and (1990) andl ues (199 7) empby
i 1;Bamo(1972), Fisder(1981) andh iyecar, B raun and Edstain (1998) use
I O0.

T he impartence of ..nding a thearetical Toundation TorB akey’s iUk is that
the altermative gpproadh, 1 calibrate a dynamic general equi ibrium maetary
madel b ewalate i€, is notrdoust 1o parameters calibratiat. T he areaunder
the inerse maney damand finctian, a directly doservebke fTunctian, doss not
preserta bdkofrdoustness. A ithaudh, Tonery bwintation rates this messure
au be inepressive itcan assume auite high valbes orhich intatias’, being
a reliabke brerbound estimatian of the impact ofintation udervelae A d
ditically, abstracting fron pital acoumulation e ects, this messure is atiue
ceneral equilibium ae and the sped...c ok plyed by maney or the alterma
tves which are gpen tothe eaonamy in adar o adjustio a higherint atian rate
are nota\ay impartantissue

L ues’(1997) andh iyacan, B raun and Edstain’s (199 8) are themostrelted
wark O this ae. T he man divc erence betinean the Tomulatian acacomplished

in this pgperwith L ues’” pgperis the goed..c way the impactof the intatian

2SeeB aiky (1956, pos. 103 and 104.
3Cooley and H ansen (1989 ) and (199 1).

4 s an examplke seeB enabu (1991).

5 Forthe B raziian case seg P astore (199 4).



o welfe is alublaied. | ucss evalaied it by the propatical inaeese in
asumptian, whidh makes the hausehold indic erantbetneen the thosituatias
- inthe presance oforwithautintatian. 1N this pgpertnoanagpts are adqpted.
Firstly the margral impact of intatian under welfre messured in t&ms of
goadk, is evaluated. T he total impact of the intatian under welire proasacs
fian the integation of this magnal e ect Seaodly; the compensatke inaome
thatshauld be gven o the household in ader o ke itin thesame uti ity el
a8 under FAriedman ke itis aasidaed. 4 dditiaally, L ucss doss notaxsider
the existence of a banking sectarwhidh supplies maney substitutes serviass.

A iyagen, B raun, and Edstan (1998) exanine a ceshinadhvence econany
in presence of asditgoods. T here is a antinuum of goods, whidh auld be
auired in the market in exdange formaey ara aedtsaervie U nderthis
seaod passibi ity the price ofagoad is themaney price plus aastwhich varies,
depaeding an the good. T he higher the intation rate the lager the range of
goock aauired by aeditand, aasaopently, the higher the maney \velod ty isC.
Similartothe presetwork theirmadel antemplatess that the provisian ofthis
maney substitutes serviass by the banking sactar reqLiires the enployment of
productian Bctors, whidh have been diverted fiom the real sector: T heeehrin
advencemadelvwhichiis inestigatied in this pgperis agaeralization oftrdrs. It
is argued, in dissgeanattwith them, thatgenerally the share in the productof
the bankingsectoris nottthe pred se messure of the allocatian impactofint atian

uderwelfre althauch the area under the inverse maney damand Tnctian is.

ST his manner of produdng a varieb ke maney velbodty in ceshin- advence madek wes intrlo
ducd by ¢ illman (199 3).



0 ntheotherhand this pgpergaeralizes thar.. ndings inmanydmearsias. Itis
shonn thatthe resuls depend na theran the sped. cmanetary madel eken into
asidaatian, nor an the intratempaal elbstidty of substitutian iFthe madel
asidas a antinuum of goods.  Furthbermarg if gpital acoumulAtion Eles
plee in suaaessian of an inareese ofintation, there is asimple dose eressian
betneen the margnalimpactofint ation underwelere and the margnalimpact
ofintatian under the maey damand path.

In this pgperitis supposad as itis standad in this Fevature that the
eaonamy warks under-the maetary regme the unigue roke of the gpvarmmeant
is oprintmaey, and asaguatly, the seignioace is rebated o the hausahod
in a ump-sum shion. Forthis kind ofeconamy the Fiedman rukeis satis..ed.
A Mhoudh itis an gpen guestiaY whether; in presance of other imperectias,
o intate the price index is a seaod best poicy arnot, the manetary regme
providss abendmarkand as itwill be seen, an analytical warkable solutian.

T he..iststep in..ndinga theoretical Toundation Tor B alBy’s ruk is owark
with madek that presant a wellbdhaved g runmaey demand. T he idea
behind B a@ky’s ruk whidh is a stendard preferene reeltion agumatt; is
that the reductian in the aasumptian surpls Gaueed by the infatian is the
aorect messure ofits impactunderwelire. Casaquantly the main ingediait
TorB a by’s ik is the idea of a steblke maey demand function. T he dic aulty
is that usually the manetary modek are dynamic in nature and namally the

eaonamy begins adynamicpath in suaessian ofan alteration ofthe intatian, in

7Seet uidotti and V egh (199 3).



sudh avay that there is nota stebke maney demand buta stebEe maney path.
TobertwBakys ik itis nacessary 1O wak with madek whidh do not
ehibita ttasitary dynamic subsequattly an altleration of tre infatian rate
fian a Iong run equilibrium. Fatunately there is guite a lrce set ofF modekbk
whidch pcssess this prgperty. Sped..c 1o this dess of manetary madek, after
a dnance in the inaesse rate of the naminal quantity of maney, the Gepital
stodk doss notdnange the real quantity ofF maney and the aasumptian fow
Jump, and anew kbng run equiibrium is instantaneasly attained. U nder this
aditian, the path integral of the welare function triviallly beaomes astandard
ae ad itis passibe o calabte itwithautany arsideration with respect o
the ped..c path Eken by the inareese rate of the naninal ouentity ofFmaney.
T he main resultis that for a vary general diess of manetary mocek, the

impact an welfare of an alleration an the rate of the inareese of the Naminal

quantity of maney is epressed by

dt €y

inwhidh

W -... W elre fUndian;

%- ... inaeese rate of the naminal quantity oFmaney;

Y- ... intertemporal discount rake;

- ... shedowprice of the real quantity ofmaney;



m-... real quatity ofFmaney.

T his result a dynemicvarsian of B alkey’s ik is essatially a arseguence
of Samueb’s envelkp thearam. In this madel the sodal bae. tis equal
the sodal ast Torevary ddae \variebk besidss maey. Casaguently, as willl
be dear Eiey; the impact ypan welire of a dengng in %, stemmed fram the
alleratias of the ddass variablkess, anask aut W hatramairs is the t&m that
depacs an the variation of the maney damand, whidh is the variebke thathes
private astbutdoss nothae asodal ae. A s a result, the anaunteressd
by ) is Eft

Ifadditiaally, itis supposed that the staticary state pital stodk does
not depends an %, even if the other real \variabless (r eample asumptian
Ebarsupply bankingservce deamand, etc) dg then olloningadiengngin¥,
there is no dynamic and itmakes serse 10 tak abauta stebkE maey danad
function. U nderthis anditias itolbns fion (1) that

el 0=

h—— =

(o 720NN « /0

which mears that the Towv messure of the margnal impact an welire of a

dengngin ¥, inunits of epitalis

% o . Tdm=
e A7 @

inwhidh



1.... shedowprice of epital

R emembering that the reltive price of the real quantity ofmaney in units
of pitalis the naminal interest rate, B alkey’s rulke ollons fram the integratian
of2)

4 dn= Zmu(il/z)

Wy nits of Capital — R C%OC%O: i > R @)jn (3)
m<%

inwhidh

R -... naminal interest rate.

Furttermare, o the same dess ofF manetary modek whidh () goplies this
paper shons that; ifthe impactofirtatian under welre is messured by the
aompensate inaame whidh shauld be gven 1o the hausehol o keegp his in the
sameuti ity bl then treintegalin (3) shaud be eken albng the aompasate
maney demand.

Inthe..nal partofthe pgperitis agued that the rebvantanaptofmaey
forthis issue- the impactofintation uderwel&e- is the maetary base and
notll 1. T he reeem is that the damand depasitis a service whidh belongs 1o
the bundE of servicss thatare o ered by the banking sector: T he resullcfolions
bacause the area under the inverse maney demand grasp all the ganeral el
ibrium er ects ofainaeese ofintatian an the econamy; including the inareeese
of the share of the banking sactor. T o putin anotherway, as rss the ed ects
ofintation underweliare are aoaamed maney is the goad wWhidh hes privatie

axstbutdoss nothae asodal ae. In this sped..c sarse the demand depasit



shaud be exlded fran the anagptofmaney. Itis o ered by the banking
institutias, and aasequetly, hes a pasitive sodal ast T o make this pant
clkar; amadel in whidh inside maney E@kes plae can be Taurd in the sevath
Sectian of the paper-

T he paper hes the Olloning aganizatian. 1N the subsaquent Sectian
this introductian, the setup of the madel is eposad and in the third Sectian
the genexality of B albys ruk is deanastriated. T he Tourth Section deak with
the situatian in whidh unbaund groath is presenit, and the \alidity of B ailbys
ruk for the cash inadvenae diess of manetary madeks is disaussed in the . fih
Sectian. T he @suing Sectian presants the \alidity of B aky’s ruke when the
ampersate danand anapt 1 messure welire \variatias is gpoplied ad the
savath Section disasses the conrect aonagptofmaney forthis subject- welire

a ects ofintation. T he andusian ollons.

2 Thet eeall aoEl

U sually maey éan be incapaated in an otherwise standard maaoteaonamic
dynamic real macel in tTwo ways drectly ino the preerene the standard
Sidraugkd (19 ) madel ar as an argumant of a trarsaction asst finctian into
thebudgetaastaint theway papubarized byl cCallum and6 oodfiiend (1987)

inthairentry inP algae’s diciaary . In adertokeg the madeleposed here

8 | £ seams 1 me that D razen (19 79) wes the ..1st 1 suggest this manner of buikding a
dynamic general ecuilibrium manetary model | cCalum (1983) introduced it as a sped..c
shapping time restriction; Fearstira (19869 derived it fitm same traditional approadhes
maney miaofoundations modek and demanstrated the equivalence betineen this formulation
and the maney-into uti ity gpproach.



as gereral ss passible itwill be suppased thattboth possibi ities are present In
additian, itis asidared that there is anothergood, alongwith the traditiaal
good whidh auld be aasumed and stoded as apital called banking service
wvhich hebbs the hasghold in redudng transaction aosts, wherewer it gppears.
B ass0ke and Pessca (1999 ) ebanhere treated this madel in detail T he most
interesting eature is that it dplys the phenamenan of the inaresse of the
bankingsector foxrproviding the publicgoods and servicess, whidh are substitutes
formaey.
H cusehols

T he ddce prdblem ofthe hausahod is the TOllbning

Zl
max  eiu@ v kG &M G OXt (@)
0
subjectto
& = Ract Wt Ag i Gr i Pt | 9GEM6G20) i Gt M (B)
o P
Me —*: adp, ~ -2 ©
Pit Pit
a = ktmg ©)
Mg ~ Mgt Mg ®)
Gt ~ Gitt Goc ®)
inwhidh

U ... instatutifity;

10



Pi-.

Po-

G2 .-

.. Haure;

.. Trarsadtian acstfundian;

- ... naminal per gpia maney stodk;

.. hanminal price of e ... iIstgood (\Whidh could be aasumed aracaumulbated

as cpitad);

... haminal price of the banking servics;

.- per cpita epital stod;

.. el intersst rate ar remuneration of cepital sericss;

- ... iInNtation rate;

.. foawoFaarsumption goad;

- ... i ofthe real manetary stodk allocated Torsaing ime;

- ... seriass ofthe real manetary stodk alllocatied orsaiing transaction ast;

.. TovafFbanking servias emplbyed Torsaing time;

towofbanking serviass enployed Torsaing transaction acsts;

A- ... rarserfiam the go/amment

11



T his is quite agreral madel . Fareampk ifitis suppcsed that Esure
degpends anly an the quantity of maney and ifthere is no banking sector and
transadian asts, We are badk o Sidrauslkd madel 0 n the other had, ifit
is assumed that the instart uti ity depends anly an aasumptian and that the
banking sector does notexist, then we are badk ©l cCallbm and ¢ oadfiiad
maodel Finally, ifitis supposaed that Esure dgpends anly anmaney and banking
seriaEs and thatthereare notrarsedion asts. the madelbeaomes asimpke o
sectormadel whidh cud ratianalize the ideasofFa banking sector: I tis passibe
1O imagne any ambination of these three madek. T he exdstence prcdolEm is
not the main ancem of this paper. Itis suppcsed that the solution edsts
ad is wellbehaved. 1T Hsure and the trarsactiaon Tunatian do notdgpend an
the ansumptian towy itis essy 1O see thatitis passible 1o suppcse thatbath
is guarantesd© .

First0 rder Condiians

L et1, represas the astake varieblke assodated with the isstrictian (5),
which is dniasly the shedow price of the epital good. T he maxdimizatian

prcbkm of the hausshold is a standard ae. T he aorol \ariebks ard!: g,

T he stendard assumptios are Gi> 0, b < 0, 1i> 0, 91> 0, ga< 0; Ua< 0, Juagi> 0,
g11 > 0, gsi < 0, Pgi> 0 and conditions that establishes that maney and banking services
are substitutes: ba< 0 andgy3< 0.

10 Evidently, ruling aut manetary bubblkes.

117 he time subsaiptwill be anitied whenever the understanding is clear-

12



my, G, M, ad G,. Itidbns the .. Istaderaditias

u+wl = *C+gX 10
Lk = TG+ ) 1)
Lk = p; 12
ig = %t+tn 13
ig = p 14

Fims

T his econamy is a twosector ecaany. T he .. istssctor; gpphing a .. isk
aderdegee hamagenaus production Tunctian and emplbying cepital and Boar;
producss a good whidh aould be aasumed aracoumulated as epital T he sec
ad sectar; gpplingan equivaltted ooy producss aservice callied banking
serviass which aud be acopired by the hausahold in the market 1tis assumed
that the Baiors market dears atinuasly; ctars are perfectly mdoi e aacss
sactors and are supplied insshtidly. U nder these aonditias the equiibrium

of the supply sice of the econamy aauld be represaried by the Ollbning tho

13



supplies Tnctias (ae Toreach sector)

yi =y @:Rady. =y, @;Kx
inwhich
Vi- ... par gpita production of the i-esimo goad.

Han the indination ofthe passibi ities productiaon fraTtieritis knoan that
Vit + pya =03 (15)
and fran the sodal margnal impact of pital itis knoan that

d
& T D=Vt a2 = T EP=pls E)=r ae
inwhidh
Ti- ... i-esimo sector product perworker;
K- ... i-esimo secior spital perwarter ratia

6 overmment

T he ok of the ¢ oamMmant in this econamy is 1o printmaey wWhidh is
a standad sssumptian in this Ferature Bvidently, if it hes been assumed
that there hes been govermmeant aansumption whidh shauld be ..nenced by dis
tored s the alulatian of the intatian impact under welere would hed

bean denged. H onever; numerical alkulatias by L ucss (199 7) shoned that

14



qentitatively this e ectis notvaery age U nder the maetary regme the
gammat tarskErace o the publicis the seigiiorage Whidh is equal to the

intaticnary Bx pLs the inaesse in the real quatity ofFmaney: T hatis
A =m+ %m:

ShortR un Equiilrium and D ynamics

T he market Tor banking serias dears artinuasly, whidh mears tatits
reltie price (p) adjusts 1o acoomplish this equilibrium. D ue oW alies” By
this equi ibrium aadiian, pbs the equilibrium in the maey matet, implies
the equiibrium of the goocks market T he aondition Tor the equilibrium in te

banking serviass market

Y20:Rig=0;

alogwith the eguatias (8), ), (10)-(14), detexmineg, my, G, N, G,, P, G
and¥: as Tunction ofthe state \varicbE K the acstate varicbke® and thestate ke
varicblke m. T his establishes the mamentary e ibrium forthis econamy.

T he dyramicis gven by the Tolloning equatias

k = Vi@E:RiGg i9G:m;:G2) an
I = 1@ ik O (18)

m = m@ i%) @)

15



inwhidh
%~

By lbddng at this system of equatias, the peauliar roke played by the pa
rameter?; is hichligted. 4 lthaudh itdisplacss the enpi ibrium pasitian, itdoes
not directly dhange any . istader aaditian. T his praperty will be essential
kter:

A vary impartant cee thattwi ll be dealltwith Eeris the situatian in whidh
the ted oy is the same aatss sectars. [ Fthis is true althouch fian the
demand pantofviewthe thvo goook are distinct, fiam the supply pantofview
they are egual U nder this anditian, the econany works as ifitwes an ae
sector eanany; Whidh mears thatt the reltive price of the banking seriae is

astaitad that the interest rate is determined as usual by

r=f&x

Itolons in this sittatian, fiaon this st equation and (18), evaluated in
thesaticary state that the g run epital sto s ... xed and indgoendattof
%. T hatis after an alleration of the inaeese rate of the naominal guantity of
maney, the ecanamy will not presant any dynamics. T he Talloning variabks -
the antrolariebE thestate ke arisbke and the astate variebe- jump, ad
anaw Iong run equi ibrium is immediately attained. 0 nly underthis situatian

does the vary anagptofa maney danand make sanse.

16



3 ImpacxtO NnW ellxe

N this represatative ageriteaonany;, welfreis equal o theintertempaal uti ity
ofthe hausshold, eression (4). T heny itis passible to directly alubte the
impact upan veliare ofamargnal inaresse of .

z
dv . d
o = S Sl CHL CRUTETD) S
dg; ©

N -
_ st dg dmy
: e @1+l»lzl)a+l»|2!1—d%‘+Uz|3,—d74 dac  (20)

Substituting in this bstegquatian the ... Istader anditias (10)-(12), it

lons that
d _ e o, o an | do "
= = ity 7, 1
@, © gt Dty d

Fan the equilibrium in the market for goadk, itis knoan that

Z4 3 -

e, d :
e'm& Vi@:Ri G i9G:m;eik dt=0
0

and Torthe banking serviass market

z

1
i, d
e'/ztlp—4 GO:Ri1c)It=I;
0 d

17



which auld respectively be wiitten as

- 0 1
1 ok do, ok
I/Ztl@ E) = == _A =
0 e Y1dy+y124lq+g)_lgd%‘lgdy g ae=0
1)
ad
Z, M il
ei%tlp y21$ yzzdy % dt=0: (22)

0
Integrating by parts the Istterm in (21) and recaling thatt epital doss not
Jump ad itis baundd, itlbns that

Zl Zl r
e ddK - T
it - ity -1 _
: e I I4dt i 0 e G+ 1)_4dt 23

Substituting (23) in (21), adding the resulitand (22) © (20) itis Eft

Zl =

ai - _ e'l/ztlfq+g)—+ @+ dmny + dey
o " D P '
&b, dg __dmn,  do ik
+ y“dV Yizg, 1 i+ g)&l Elga—+(l1/2 I)&
91 il
do
+p y21$ Y220% O gdt

A fier recaling (13), (14), (15), (16, ad (18), evary taBrm whidh is not

multipied by 97 canaeks autt Itremains

Z,

%— it dn
T : e G+ r)&dt ((22))

18



T his canceliing auteqressss thatbesides maey, the othars daae variablkes
preserita sodal bere. tand a sodal asst, whidh by the dde medeniam are
equal although welre theorams are not satis..ed or maetary madek'2. In
otherswards, this is avnelfaare maximizingeconamy restricied o the ctthatthe
hausehol is aasuming kss maetary seriass than the sodal gotimum. T hat
is aSadalP Enerwho auld notavad intatian, and whoaould notinduce the
hausehols 1o inaesse tharmaney holdings, would have dane no better then
the market Caseopatlyy because maney has beane. tbutdoss nothave ast;
there is not this kind of canaeling aut; the anaunt epressed by (24) ramairs.
I'tis impartant 1o note that there wes not any suppasitian abaut the ped..c
valle of % in deriving this result, whidh mears thateressian (24) goplies 1©
aay\able ori. T han recadEess ofits \valbe afurtherinaesse (ardeaesss)
producss that anceling aut;. ifitis Ekaen into asideration that the dedsiat
makers redo tharqptimum calulatiasts. T his result whidh is the aewe are
interestad in't4, is amazingly general 1tstates that the margnal impactofY: an
welie is the presantvalle inunis ofutiities ofthe margnal impactof¥: an
the maney demand. T he gpad.. c adjuistmattwhidh takes plece in suaessian a
alteration an % does notmatter; the maey damad refects its. T his resultis
adyramicversian of B alkey’s ke

IN deriving (24) there wes notmack any hypothesis respect 1o the \ariebke

127 his derivattion resambles Samuebon’s envelp theorem ; honever; itis notouite the same.
In deriving the envelop theorem fora restrictmaximum, the restriction faced by the dedsian
makeris added 1o the indirect uti ity function. D i= erently; in order o derive (24), the restric
tian seen by the sodal planer; which are the physical balance equation forthe goods produced
by the econany, wes added 1 the indirect welfare function.

13y hich is anctherway 1o say that this madel is P areto cptimum restricted.

14 ecall (1).
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%. T hatis o say % auld be any exagenas variabk A s an eampke ifithad
bean suppcesad that there wes a purdiese tax Torany good  olloning the same
raute whidh keck us 1O (24), itwauld santus o

Z
ar 1 e dn
= — 1% 7
[4_!,=0 : e ¢+ rH—dt

in whidh ¢, is the tax rate. T he impartant distinctiaon is that this derivative
wauld gpply in the neighbarhoad of the tax rate dose 1o zero; in aantiast;, due
1o the partiaular 1ok played by the parameter?: in manetary madek!®, (24) is
aghal resulit

To go further; the Ibng run pital stok shaud not be sarsitive © the
infation rae A s itwwss sam, itis necessary 1o assume that the tsdhndlogy is
the sane amang sectars; atherise the aonagptofa stebe demand onctian is

meaningkss. In sudh asituatian, itis passibke o integate 24) © et ®

av ~am=
9~ =1
/Zd%u R o/}

T his mears thatin units of pital’, itolons that

Gl _ oo™
1eq,

15 enerally, a parameter displaces sane .. istorder aonditions. T hatis notthe cese regard
ingto¥%.

167 he % * is O remeamber that fiam this pant an the resulis relr o a staticnary state
cpital stodk that does not dhange with intation.

17R ecall that * is the shadow price of cepital.

20



INntegrating this Esteguatian an % we are badk to (3)

v4 % nd.no v4 m=G %)

Y4 W y nits ofcapitan = R dVOC%O: i RSMmXin: (25
iv 4 m=¢)

T he equatian (25) is the main result of the paper: Faravary gaeral dess
ofmanetaxry madek, the area under the inverse maney deamand functian is the

aguraie messurementtol the impactofint ation underwelre. Said dic erantly.

“T his aondusian, thattthe areaunderthe doserved demand aune
Tor real sh balbnass during an intatian messures the welire asts
of the reduction of these balbnoss gpplies regardiess of the par
taulbrmanerin whidh these asts ar ect real income and Hsure™”

Baky (1956, pgl02, emphesis added))

Usually the weleae asst of intatian is messured in units of arnsumptian
goock and notin unis of gpital goocks. W hyy in generalis B ailey’s rukss valid
when welfire is messured in units of epital but ot in uni'ts of asuMptian
goods?

L addngat(11l) ar (13), itis dear that the reltive price ofFmaney inunits
of pital is the nominal interest rate. 0 N the otherhand, itollboas fiam (10)
that the reltive price of the asumption goad in units of piEalis 1 + g.

T heny in tams of casumption goad itis passible to rewite (25) as

Zm=Gw R @D Zm=Gw

m=g> |+ g@mMmxm) ) m=¢:) R @xm

i Wy nits ofCons. 6 oods =

26
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the equality ccuning ifg = 0. Ifthis st anditian gpplies Bakys ruk is
ecct Tor nelire in uni's of asumption god. It mears that Tor the sten

dard Sidrauski model thell cCallum¢ oodfiiend madel (ifthe trarsaction asst
Tunction doss not degpend an arnsumptian) and o the o sector madel with
a banking sector o ering substitutes for maney (ifthe tedhnolgy is the same
aacss sectow), Baky’s ukis exact T he area underthe inverse demand Tonc

tion oarsstimates the wellare ast of infatian in units of aansumptian goocs
ifthe trarsaction asstfunction is sarsitive O the amautwhidh hes been an

suned.

In the st paragreph itwes seen that B a by’s ruke oerestimates the wel
e ast ofintatian messured in uniits ofFcosumption gooks ifg > 0, Torte
I cCallum-6 oodfiiend madel 0 ne B alkey’™s ruke is noteact in this antext
the guestian rEmairs. is thare another intapretatian for the infatian impact
o velixe? | passibe raute is to calubie welire in tams of the ansump-
tion danand irsteed of the maney demand. Itis uselul owak an asimpl..ed
versian of the gaeral madel of the seaod Sectiaon t© acaomplish this. I Fit
is supposd that the manentary utility Tunctian dgpencs anly an aasump
tion ad that there is anly ae sector; the seaod Section mocel s into
thell cCalbm-6 oodfiiend model T he unigue departure of this model fiom the
standard R amsey Cass Kagpmars mackl is the trarsactian astg(Gm) whidh
subtract resaurass fian the hausehold budgetaastrant A s we knowy eires:
sian (25) gpplies o this eanany. Itis alboned o start fron there FHan the

marketequi ibrium andition o this simplk..ed versiaon ofthe general madel it
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ollons that

FEO=C"+ g€ m)

which mears that

3

ac® dm®_ am=
Q+g)a—lgzm—(/4+ r)a- @n

T he Isteqpality Hllons fian (13). Substituting (27) in 26, itHlbns that
i W y nits ofCons. 6 oods =0 c*

A s epected the velfre astofintation forthell cCallm¢ oodfiiend frame
worid? is the redudtian of aansumption whidh takes place die 1o the inaesse
oftre intation rate. Itis dear novwhy the welexe asst ofint atian messured
in units of asumptian is baer then in unis ofinconeg T the ll cCallum-
¢ oadfiiend macel; 1o praduce ae unit of ansumption goad it is necsssary
1 + g units ofiname

Summing up and rEmambering that r°=1%, itis passibke towite

Z m=Gw

r Wy nits of ssets = i R @Dom: @8)
m=&)

187 his result is valid if this model augmented with banking serviass in the transaction
functian is aonsidered. T his is true because the term  j dg in the budgetaonstraintis canceled
by ga(ag;n ;@)de.
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Itis importarttoenmphesize here thattthe margnal ttarnsfamatian rae betnean
maney and assets, Trthe hausehold, is the nominalinterestrate” . 1Fthe eepital
reltive price in units of assets is arstant;, B alky’s ruk goplies in units of
cpital; ifthe ansumptian reltive price in unis of asets is arstant, B akys

ruke gpplies in units of ansumptian goods.

4 I aeyDenadadt ronh

T he madel thattwes disaussed in Sectian 2 does notpresartgronth. [1tis knoan
that at .. 1st goprodmatian the income elestiaty of maney demand is rauchly
a¥?. Itwaul be intaresting  knovhowthe resulit thatwe have so rgotien
wauld dengg ar ot in a madel whidh e<hibits a statiaary solution when
theareisa bgrun ttad ininame T he standard Sidrauski madel augnented
with exagenaus ted nologcal pragress presants this proparty ofcastancy in the
log run ofthe inaome maney \velod /! . 0 n the other hand itwill be pcssibe
1O ampare the resultin this pgperwith L ucss (199 7), whidh is qualitatively
div erené? . 11twi ll be shoan thatthe introduction of atred in incame does not
dence the resulit that B alkey’s ruks is exactin the staendard Sidrausikd madel

H ausshod

19 1tfollons directy firan the private budget restriction (5).

201n fact; itis knoan that this elstidty is loner than ane (see Torexample | ucas (1997),
.ogurel).

21T he madeb which aontemplate a banking sector generally do not presanit a long run
agonth stationary soltion. T he exagenous tedhnologcal dhange aontinuously reduces the
reltive price of the banking serviass, if the infation rate does not preserit a trend, and,
aorsequently; the Iong run maoney demand presents a kssening tendency. 1tseems to me that
A iyagari etalii (1998) did notnotice this fact (see their disaussion an pgl1289).

225ee| ucas (199 7) section 3.
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T he hausshad sobes

Z
max

* eil/zt(u(é;r)ﬁ)) i© g1 dt
0 1 §®

subjectto
&;. >> >>

=W+ arijci @+ pm+k;

> D>

inwhidhu@dis ... iskadardegeeshonagenas. | tis passibletowni &2 u(G;m)=
& @) inwvhidh the \arieblkes withaut >’ are detrended anes. L et T be the
shedowprice ofFa and 1 ~ T the detrended price; then the ... Istarder an

dtiaos o the aaol aricsbks ollons

§ h- _m- i — 1-
€Y DI E) =

€ CYUCD = ¢+ D
ad Tor the state \ariebke
T=1@¢+0egiry

Fims

23| ucss” (199 7) notation is Hlloned here.
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T he..stadaraditias Irthe..ms bed o

w T =T @)
r= f& @)

6 eneral Equi ibrium and D ynamics

R emambaring thatthet oemmatdetraded trarsker satis. s
A=m+ @+ gn; @D

and substituting (29 )- (3L) ino the detrended hausehold budget restriclian, we

are Eftwith the folloning dynamic system

k = f®icids @
m = mé i ¢+ DX
I = 1@+ 0gi Ry

W elexe

T heimpactan W elfare ofthe intatian acould be caaloulbated fran

Z ! > ))#
m 1 =1 > D> = > D> JC > D> d‘n
— = e"tuGmY® u GM). + LEGM)—~- dt
k7 0 A7 k7

Z, -

o = dc am”
— i¢iol o L g ik
;€ Dy A

inwhidh, as usual itis suppcsed that?, § g€ §®)> (1, and the second equiality
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maey servias. A fier dic erantiating () aganst®, and redaing the steps of
the BstSedtian itDlbns that

Zl =

av ol s dm dk<”
= = i¢iod i®t -
g : e @+ r)—o% + @ .1)& dt

R ecling that in the statiaary state the Gpital stodk does notvary with

% ; itis passible O sole the integral

N S T = S LU
G i |®))J—('plg)m—1ﬁR a9
whidh mears that
Z m=(i ¢+ 0a»
@i D W ynisofs cods = i > R @om: (€S))

Camparing (3) with (28), the div erenass in the messuremeant of the welire
acstofintation when tednolbbgcal exapanas prageess tekes plbaee are tnolod.
Fistly t© alubte the impact of infatian under welre the area under the
inverse maney damand function shauld be divided by the inerest rate net of
the gonth rate. T harefore the presance of unbaunded gronth strengthas ar
weskaers the ee againstmaretary .. nence whether the intertemporal ebstiaty

is bner o higher then ae. Seacodly the supariaor imit of the integal in
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(), M) is hidherundergronmtt?*#5, strangthened the Gese ageirstint ation
.nenceinthis amex€’. T he nextS edtion shons thatthevalidity of (1) and (3)
are notan arttect ofthe Sidrauski model arthell cCallm-6 oodfiiend versian

ofit

5 A CashrinA dvace= Ecoamy

Fam the pantofview of getting a desgper aoquaintance of the manetary phe
nanenm, the macek thatwere investigated urti | the st Section belogto the
Hmily of Sidrausk modek. T he next cailsgory ofmanetary modeks in inaress
ing aderofundarstanding ofthe maetary phenanenon are the cashy inadvence
maooek. T he am of this Sedian is o demastiaie that the results whidh were
derived forthe Sidrauski- pe modek arevalid 1o this iy ofmanetary mod
ek. T hesame raute willbe Olbned Toravery general ceshy inachvenae madel
which auld enaompass many modek as a partiaulr- a2 (1) and (3) will be
establishad.

T he dranbadk of the standard?’ cashrvinadhvenae mackl is the astancy

in income velbdty, T he manmerwhidh hes bean sugested to ape with this

24T he naminal intersst rate. when the inaresse rate of the naminal quantity ofFmaney is %,
is¥%+ %+ ®g, whidh is higher then % + % wheneverg > 0. 0 n the other hand the imlverse
maney demand functians are igqual once itis recalied that the margnal aconditians thatbring
them abautare equal

25|n this groning econamy; Friedman’s rulke requires a detation rate equal o + ®g, which
is higher than the usual %.

267 he qual..catians on the messure of the impact of intatian under welare when gonth
takes plboe wes quite an important issue in the sixties and severities. See Toner (19 71),
I arty (1973) and (19769, Cathcart (19 74), Tatan (1976, and Chappell (1981). H onever,
these works address this issue under a diverse set of hypotheses and, ansequently, are not
gppropriate for aomparisan witth this paper.

27 Forexample | ucss (1980).
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imitation is t add goods that can be purdhesed by aedi€® . | s puttorth by
¢ illman (199 3), itis passibke t© asider a attinuum of goods whidn, fian
the preferance pant o view passesses symmetric rokes, althaugh not fran the
transaction ted ooy pantofvien: U nder this fomulatian, every good éan
be purdhesad by maney araedit T he distinctian is that thare is aaeditast
attadhed 1o each good whidh varies aarcss goads, in such avay thatkas intatian
inaeesss, the range ofigoods whidh are aeditgoods inaeseses. | fitis aasidered
that these aaditserviass are o ered by a sectorofthe eaonamy whidh enplbyes
production ctars in ader o producee it we are in the A iyedan, B raun, ad
Edestan (1998) franenork

T he madel that will be study in this Sectian is a generalizatian of thdar
maodelin ae directian the aggrecator Lnctian, whidh de..nes the arnsumptian
god and the investment good, presants ebstidty of substitution aatss §pes
of goacks lrger then zara, T hare are two main reesas Tor this dae. Fistly
itis intended towark in amare ganeral setup, Wwhidh an deliver othermodekb
s apariaubrcese. Seaadly, the situatian in whidh the elestidty aaGss §pes
ofgoads is higherthan zeyo producss anotherimpactofint ation underneliexe.
D ue 1o the synmetric roke played by the goods in preferenae the hausehold
preErs o smoothe asumption aaass tpes. | onrttstanding this anagthe
goock aoopired as aeditgoods, the reltive price - the aedit ast ieltive ©
the noninal inlersst rate - \aries in sudh away that Hlbbnaing an inaeese in

intation rate the \ariabi ity of cansumption aacss tpes inaessss. T his is a

28| ucss and Stokey (1983).
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relatively ridh desaiption of a manetary econamy under cartainty. Folloning
an inaeeee in inkatian, the range of ceh goocs deaessss, the aasumptian
pro. ke ofthe hausshod tnists, the banking sectorabsarbs praduction fectors ©
o ertransaction senvicss, and the acaumulation ofcspitalis hindered. H onever;
itwill be shonn that (1) epresas the margnal impact underwelere of the
infatian. | aeower; ifitis suppased that pital acumulatian is notae ected

by intatian, B aby’s ruks is again valid.

51 Thel ocel

T hereis aantinuum ofgoods indexby z 2 [0 ;1] T hey are idartical goods fiam
the supply pant ofiview vWhich mears that the praducer price P ¢ is the same
rcaidEess of the tpe T hare is another sector in this econany; the banking
sector; Whidh praducss a serice. Eadh goad aauld be aaouived es aesh goad
araedtgod. In te .. rstesg the hasdold pays P, buthes tohae itas
Geh, whidh mears thatthe astitiEaes is ( + R o + inwvhidhR is thenaminal
inersst rale. W hen buying a good as aedit good the hausehdd pays P+ 1O
the good’s praducerplus the intemediation serviass asst Folloningh iyecarn et
alli, itis suppaad that 1o aoquire aunitofFgood of any guality as aeditgoad
itis necssary O buy R @ units ofbanking serviass, whidh astgR @ in units
of goocs. Casaquently, the e ective aost of a aedit good o the hausehod
isP«( + gRE@) Itis suppcsed that the production fTunction for goods ad
Transadion seniass are the same Which mears thattitis passibke 1o namalize

g =1. T he toa per apita production of goods and seriass is Tl ny) in



wvhidh n¢ is the per apita supply of Ebor sericss. || asoer; the transacian
seriass astiunaian is inaeese in the indexz and R )=10. A tany manait
thaeis aauta index 14 sudh that any good whose index is bner then the
auta is bagitas aeditgod and the others are baugitas ceh.

H auseod Chaiee

T he hausshod sobes
x
max Gl inY (€D)
=

inwhidh

nz, Mow,

Hal

= o O &)

0

is an agogrecator Tuncian that de..nes the unirtofFaonsumption.

T he hausehdd foss 0 sarts of isstrictias. 0 re is the aehinadhvence
and the otheris the budget axstiaint B efore ging © the good market, itis
passibEe to go o the aedt market, in ader O Eke csh. T his qperatian is
astess. L etll ;B  and X + be respectively the nominal quantity ofmaney; of
bads in the hausshdd partioiaq and the naninalvale ofgpvermmant arskr:
T he cehrinachvance resstriciian is
Zl

Mt+xt+B_t_ B w1 1
Pt Pe "Pe+ RO~ Py Ze

Pt@OG@+ i@)z: (39

T he Eftside of (39 is the amaunt of ash caried by the arsumptian before



gang O the goods market in the instantt and the rigitsice is the naninal

axstofceh goocs. T he budget aostraintis

z
Il ¢+ X¢ Be 1 ! . [ B 1
+ —+ + nR — P + 1 + + :
e T T Wt kL - Pi@OG@ R ¢ oS
@n
T he moematteguation Tor cgpital is
ket =iet € i &)
inwWhidn, it is an agprecator onctian that ce. nes the investmattgood
HZ, usL Mo
= it @z : @)

0

Tadngthe Imitp! 0 this model delver’ iyvecar etali madel; the Imit
p! 1 reproducss 6 iliman model ifan econamy withaut pital is arsidared.
IFthe auka index 1¢; is .>e&d ad if there are nather bankding serdass nor
Transadtion servicss, the model reproducss L ucss and Stakey’s (19 8 3) econamy,
and ifthare are noaeditgoods, the model ganeraties Stoddanan’s (19 81) model
A ddiiaally, ifepitalis astess aeditgood L ues’s (19 80) maodelis dotained.
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Forthis astantsuosstitution ebstid ty agpregatoris knonan that

T

@ M

_1+R®._
?ﬂ = itﬂ — itz - 1¢ 40)
K ih K. ih
ad @ = It—® =1+—Rtifz>zt; @)
G It Qe

inwhidh

-ZZt bﬁi
Qe Pl + D™ Pe : (+RE@) Mdz+ € i1 +RO ™ 42)

is the e ective price index taaad by the hausahold.
let 'y e ad b g be thel angranger multipliers of (39, (37),
ad (3)- T he.. stader adtias for te fons \arablkes asunption ad

inestment, are
UGl INORGE @ = Lo+ 1,)_P;(tz)
adifii* @ = q+1t)P;—(z)ifz>zt; “@3
t

adu Gl inOEG @ = Lo + R(z))P;—(tz)

adifiP @ = (R LDz @

T he..staderanditias Torthe Bbarsupply ad the auto index are

uGs! i ND=. “)



1+1,=1+ R

T his Bstadition states that the reltive price ofmaney in units ofbads
is equal o the aeditastofthe area good. T his relative price shauld be equal
1o the nominal interest rate in ader © kegp the B udget restrictian baunded;
othernise itwauld be passibke to gan maey seling (orbuying) aesh the 1«
gd and buying (arseling) ites aeditgood. § teedh irstantthe asea goad

is determinaed with the aim ofmesting this nanarbitrage aodition. T hatis

Tt=Re=Rd{wx “5

A s6 illman (199 3) stressad, (46 is aB aumadl e anditian whidh eguates the
margnal asst of hold maney with the margnal trarnsaction asst
A fler substituting (40) and (41) into (43) and (44), recalling (42) and (46

itolons that

uG: iD=.« + coadg=1+ i« “@n

T he EukErequatias o the cepital stodk and bads are respectively

— I
al* D= e (F co X it ) “)
¢l




_ P
St= ,t+1Q+Rt+1)P—t:
1

5.2 ImpactU nderW eliexe
Fam (34), after substituting the .. istader anditias (43) and (44), recaling

(40) ad (41), itfollons that

X -Zzt Z, -
W= e, GROTGPwr GROTGEw WG

=) 0

@)

T he matexial balbnee equatian Torthis eaanany is

Z 7 Z,
Tleni : (+ ROXGO+ I@DPEzi GOt Ii@Q)iz=0;

Zt

which mears that

»x " Zzt .
=T Ry Wk T REXED, HOyyy )
3 - Z, -
i L REIGEH g+ (RO, ROy

=




\ dding (50) O (@ ) itollons that

-Z
av _ x —t ! da @, . ™
d%l - - st Zth C%Zdleqt)TtQt)d;/A Z
X g = @@, T d@,

+ Lt E:W i + RQ))—
= oo

Zt

Aon the .. stada-adtan orte instmatt, itblbns that

Zzt Zl
+ = 0 (+ RQOI@Diz+ (+R) 1@z

Zt

o 'Z 1
o=, ¢+R(z))dt—®dz+¢+R) dfT(Z)

X TR ag+ D .

+ e @i i ct)— 62
=

i, o

} dding (52) 10 (51), recaling that

Z
R . dl+ i)
A e i@tz § |tT =0;

% = _t,t R t% (QQ)+ it(Z))jZ i RQ!’XC(Q-.:} itqt))%b

F T R oG 3
=

Han the pital acaumulatian eguation itis passibke 1o rewite the seaod
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inein63) as

- M 1.
e . d .
e rt(j;:i@"’ét) d:%1 i ¢ ii)—c;;

jo]

3
=
3 _

I SR (P | ii)i_t'l,til Q+ i) %
= 4

=1

; (€]

inwnidh the... Isteqpuality ollons because theinitial pitalstokis anexgnas
\aricbke andthe sscond equality llons fian the.. Istaderanditan forepital

acumulation, equatian (48). Substituting (54) into 63) itremairs

g = _ hg | GO i@
x d-n[%emand
= LR —: (5%)
- 7

T he seaod eguality Ollons .. 1stly fian (3§ and seaodly fom the Bt that
the ccah inadvenee restrictian is binding  Equatian (65) is equinvalentto (1).
Cantinuing along the same path thatwss tEaean in the .. ist part of the paper;
Ets suppae that the econamy presats a long run Gpital stodk that does not

vary with %. Integrating (55), B aiey’s ruke ollons

Zm=Gw

C i ) Wynitsoft ssest= i R @dm:
M=)

Forthis eaanamy, B ailey’s ruk is the messure in uni's of assets, of the impact

uderwelfre ofintation. T he area under the inverse maney danand ncian



Eesimoarsideration .. 1stly the diversion ofproduction ectors to thebanking
sector and the reductian of lBobor suppl” , whidh resulls in the deaesse of
the aerace asumption bel axd secodly, the inaesee in the \ariebi ity of
asumption aacss types of aansumptian goods.

L et’s suppce that Boar supply doss notdnenge. Fran (47) and (65), it

Ollons that
Z
__:dN _ Re d !
Q ! s U nits oF Cansumption B asket - 1+ e ze QQ):{Z
_ dc.
WA’

inwhidh the second equality Tollons fian () and fran the Bctthatthe inaome

21 Zu

z

yo=  o@nz+ R@o@xiz+ K
0

0

is arstantunder thesehypothesss. A sitwes shonnforthell cCallm-6 oodfiiend
macel’, the welare asstofint atian messured in units ofacasumptian goods is
smalkerthen in units of assets arinaome™ . T he reesmis e same. W hen cal
aistingwel&ie in units ofaasumptian bundl the transaction acstassodated

with the aasumptian is not tE&ken into aasideration.

2% 1n the madek of the .. rst part of this paper it wes suppcsed that the Bbor supply wes
inekestic.

30See disaussion in the third section.

314 ivagari etali (1998) ©ound thatboth are equal (see page. 1290). In Bct the demand
anagptemploed by b iyagar etalii is die erertfran the one used in this pgper; additianally,
theirmaney-demand aonasptis not dosernveble. T he maney demand which they de..ne does
nottake into cosideration thatwhen the int ation rate inareeses, the publicdisposabke inaome
is reduced, due 1o the factorintow into the banking sector:



6 Canmpasate Iname

In this paper; the total impactofint ation underaelfare hes been de..ned as the
integration oftremargralimpact, inunits ofessets. T hisis adirectmessure of
theariation in weliare in units ofessets arinaome and, as Wes seen, proddes a
cearal thearetical Toundation TorB a key’s ruke. T he ampasate inaame whidh
shauld be gven o the hausdhol in ader o ke itindic erento the situatian
in the presence ofintation as ampared o an inftial pasition withautintation,

is another messure of the welere ast of infation. T his anapt seans mae
natural when the rescarder is aasidaring a sped...c madel whidh aauld be
clibrated 1o a real eanany o deliver numerical alulatias. B aky’s ke
is mare gopropriate when the researder hes anly an empirial estimatian of
the maney damand function. T o esteblish the ink betinwean those tno dineratt
ce.nitias ofthe impactofintatian underneliare s sohe the dual prablEm

of the gneral model of the seaond Sedion. Farthe statiaarystate, itollons
ﬂ'ﬂﬁz

miny’ ™ = g+ g+ 0@ MG+ G+ ¥Dn+ A

sbjetto - u@G;kG:m ;G ))=arst

A fteradding 1o the dexrivative of the income acainsty: the derivative of the

resstriciaon, recaling the .. istader anditias and the goermment isstrictian,

32T he price of the banking services wes nomalized © ane.



itolons that

[ A L

inwhidh
Yy G+ G+ OG;Mm;GX

T heny the inc@me that shauld be gven 1o the hausehold to ampensate it or
the hamm ofintatian is

ZaGw 5 4

ty= _ R (mXim;
me>

inwhidh the baroverthe maey deamand is 1o ramind us thattthis is the acompen
sate damand. T his is the sodal inaome that shauld be gven 1o the hausahad.
T heariatiaon ofiname that the hausehold dosenes is

ZaGH 4 o

ey R @M+ @+ DEE) 1 MEDx

T he Tollbning thaught eqerimentt hebs t© udearstarnd the distinction be
e these tho anagpts ofincome. Suppase an eaonany, inwhidh the inareese
rate of the naninal quartity ofFmaey is %. Suddenly a stodk ofF mireral re
SAUINGSS, \aba:ial:1—r¢ y, isdismwered. W ith this additicnal incane the maey

damand would inaesse bynl1€/4) i m@) and a new equilibrium, at the same



kel of utiiity as itis passibke uder Friedman ruke would be attained. T he
additianal quantity ofmaney aauld be proided by the econamy withaut ast
Farthe ash inadchvance model the dual prdblem is

Z, Z =
miny = : a2z + : R@o@kz i n

subject 10
HZ, L Mo
u( cv @Oz ;1 § M=arst
0
I'tis stradgtiowvward 1o shov that
L Z
Y I HhmE oo
R iR R inwnidim= o@dz:

Becase m@) _ m@)and m(i)= m(i) itis not passibke to conpare
the aress underthe thoinerse maney demand Tundtias. T hey shauld be ouent
titatively \vary dose butwhaneverinaome e ectis presatt; itis notpassibke 1O
aompare them®. T he other camman emplbyed messure is the aonsumption
whidh ases the hasshod in the same uti ity el Farthe standard Sidrauski
maokel this messure oerstaies the welfare asstof int atian because itdoss not
asidar that the dadsiamaker willl inaesse her maney damand ifher an

sumption bl is augnatied. 4 pphingittotell cCallumt oodfiiend madel

33T he wace rate wes nomalized to ane.
341 tis a miaoeconamic textbook result that the consumer surplus is a perfect messure of
weliare when the uti kity is quasi- inear.

4



ad the csshinadvence madel inesticated in the st Sectian, this messure
underestimates because itdoes notaosiderthe inareese in the trarsactian ast
due 1o the additianal guentity ofF aansumptian good.

T he general aanclLsian of the pgperis thatthe maney demand caries with it
a btofinfomation. B utwhatis meantby ‘maey’? T he nextSectian argues
that the rebvatt aoaptofFmaney Torthis subject- the impactundervelire

ofintatian - is the namovmaetary agprecaie, the manetary bese.

7 A N odelwth lrsicel aey

A this pdntthe messace of this pgpershauld be very clear. | bstrecting fran
impeacts of infatian under kg run epital B aley’s ik is the acourake mea
sure of the reduction an welere causad by a perfectly predicted intatian. T his
andlsm is auite general and does not depend an the sped...c roke played by
marey in this eaanamy arthe sped.. ¢ kind of adjustment cad by the reall sec
Torin ader  aadd ar o heb the public O ape with intation. B utwhattis
meanteeactly by ‘maey demand™? W hatis maey?W hanever the researder
is studying the shore run eopi ibrium of the econamy, maney is the assestwhidn
possessss the property of Eiquidity. 1tis usually ash autof the banking sector
pls demand depasits. B ut, thatis notbwhat is mearit by maney in this aon

B<t H ae maey is that good wWhidh hes bane. thbut does not haeve sodal



ast® =6,

W henintation inaessss, the publicdamand Tordamand depasits dearessss,
whidh culd be aasidered a welfexe ast ofintation. H onever; because this
service - damand depasit- requires epital and work foree 1 be supplied, the
reduction in the public demand for demand depasit is not a ast. fran te
sadal pantofvien: W hat aoaurs is that the inaeese of intatian dearessss
the demand depasit demand, butitinaessss the demand Tor the other bank
serviEs in sudh avay that the danand Tor an aggregated bundEe of banking
senicss inaesss. T hoe e edts ware tEken into aansideratian in the madeb
studied in this pgper: Saying itdic eratly; the demand dgpasitis justanother
service Whidh is supplied by the banking sector 1o heb the public to ape with
intation. T he variant of the secod Sectian model sketdhed bebwvis intended
1o chlrify this issue.

H ausshod

T hare are three quidity ilsttumatts. cashy damand depasits and another
bankingservica. T he hausshold solhes

Z,
max  e"u@ e K cMes o)t ©9

0

35T his aonagpt of maney spplies o Friedman’ ruke. T he assetwhose aonsumptian shauld
be pushed to satiation is the monetary base.

39 inerently; | ucss (1981) pg 44, de.nes maney, as far as the welfare impact of intation
is aoncermed, as any

“noninterestbearing assets or O assets the intersst an whidh is resstricied ©
belowmarket rates.”

In the same Section he @ ers a disaussian of the maney conaept and its rok as a lquidity
insttument T he panthere is that the predse way that maney takes plce in the eaonamy -
ifitprovides lquidity orifthere are restrictians and regulation in its usage - is not the heart
of the questian, which is thatmaney has sodal value and does nothave sodal asst
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subject©

¢ N
ac=hact Wt Aot €6 Ge i PGt i PEMie i et OO ¢+ M) (G7)

inwhidv’

a ktrm +m;

my ¢ ... Stodk ofcesh in hausehold’s partiolio;

My ... Stodk ofFdemand depasits in hausahold’s portiolio;
Apg - b oemMment iarskrs o the hausshold;

—£... banks pro. &;

pg ... demand depasitprice

Farsimplidty, the otherbanking servicss are treated as tovofservias ad
not as assets. B ecause of the passibiity of very bw intation rates the banks
dae a2 1 hed danad depasits. Itis passible ifintation is suc dantly

hich thatthis price auld be zeya. T he .. istadaraanditias for this standard

37\ othing wauld dhange ifthis model had been aastrucied as general as the model in the
section tho.



prdokm is

w = 1; (8)
Ll = ¢+ 1)

Lk = 1@+ r+ py

= 'p;

= %ir ®9)

TheBanks

T his is a o sectoreconany:. T he real sector produass a good whidh can
be asumed and acoumulated ss cpital T he secod sectoy; banks, in this
Sectiaon are multipraduct..yims. T hey employ Gepital and wark force to produce
aserndi@ (@lBd banking serviass, which hebb the hausehold in saing trars
action time) and 1o produce another Iquidity service named danand degpasit
A s wsual itis suppaed that the danand depasits are denominated in naminal
units; asaguently, the iname of the bankding in a ering this servass is the
price that it culd daoss pls the noninal intersst rates. T herefog the per

pia pro. tiinction orthe banks in units ofthe good are

£ pe+ @+ ¢+ DO i i W+ Wb+ Ay (&)

inwhidh

3. ... R esarves recuirement ratio;



k- ... pital Bbar ratio in the banking sector;
b- ... ratio ofthe wark Torce employed by the banking sector;

Ag -... 6 olems trarsErotheB anks.

I'tis suppasad that the issue oFa newdamand depaeitis a astiess activity)
s itis o the gowammatt o issue besg sudh that the seighiorace is an iname
gopropriated by the banking institutian. T he banks maxdmize (6), subjectt©

Yy, = bR E&)=0G ;M X @)

I'tstates thatthe per cgpita production ofthis industry Gan be distributed aatss
the tho products acaoding 1o the trarsfamation Onctian g T his nctian is
a@ae ad .. istaderdegree hamageneas. | etgbe thel agrange multiplier
or(8). T he..istadaraditias forthe maxdimizatian prdolem forthe banks

are s Plbns

P = od; @
pM+ G+ DC i3 = a; ®
r = ol @
w = of i kX &)

38T his madeling of a multiproduct .. rm wes taken fian D razen (1979).



D e o the hanagmety ofg itollons from (&) ad () that

pe+ @+ ¢+ NC i P =a.; (&

which mears that the tolal per pitta produciaon of the B anks, evallated in
units of goack, is equal o the production of serviaess, pricd atp, ad the
production ofdemand depasits, pricd atpd+ @+ N i 3) T hepricgis the
price inunits ofgoads, ofagotimum bundie ofransaction serviass and danand
depasits. T hisis the relvantprice Torthe allocatian dedsion T the praductian
Baas® . | teadh irstant the price g determines the reltive rentebi ity aacss
the sectas and acoodingly; the alllocatian of Botors betineen the real sector
and the banking sectar®. Caseguaitly the sedtor’s arers fndian aan be

wiitien as Olbns

yr @GRady, GKx

Similar o the other sectias, praprieties (15) and (16 are safis..ed. § iven an
amaurtt ofFbanking autput; v,, the reltive price betinean serviass and danand
depasits determines atwhidh pantofthe trarsfomation funcian gthe banking
sectorwill be pasitianed. 0 N the otherhand eouatian (65 acould beseanes an

ecuiibrium equatian o the banking sector. T otally diz erartiating (689 after

3 Fran (&) and (6) itis passibke o \erify itdirectly.

40 | ¢ gpparant that this econamy does not sati..aes Friedman’s ruke for demand depasit |IF
infation dearesse, 1O o erthis service the banks will dharce the e p!, in order 1o pay orthe
acstofthis provision. See footnote 3.



substituting
d. =g @dg + @'+ ¢+ NDC i)
itlbns that

Y2d0= g b+ md@”+ ¢+ NC i3 ®)

T his st resulitwi il be uselul Bfer:

¢ eneral Equillbrium andW elixe

B ecaee the trarsfomation fiattier or the B anks is .. istaderdegree ho
mageneass the paymeant of fector by its margnal productivity is egual o the
production of kquidity servias - pg + @+ ¢+ NC i 3PTp. Caseuatly
the barks pro. tis the bank’s sdignioage - € § 2, - pLs the goarmant
trarskr- A; . A flersusstituting the Equidity serviaes equi ibrium eguation (69,
ramembering thatthe per pita inaame- rik w- is equal tothe per cpita Uk
put- y; + g/, - and thattthe tolal ghammattanskris equal tothe seigiioace

ofthe maetary bese the good’s marketequi ibrium eguatian follons fianm (57)
[
k=y@RKiG: G))

Itis passibke nowv 1o evalate the impact under vwelire of intation. A fler



substituting the .. Istadaeraaditias (58), itfollons from 66 that
ar _ sty G oy o (e
e Cf74+(/4+r)a+(/4+r+pd)a+padl: ®)

Han the goocs marketequi ibrium eguatian, it ollons that

0 1

it @ 3) d; d( =0
e y“dV y12d7 @V Adt=0; (70)

Z,

0

and fran the Equidity serviass eqpi ibrium, ecuatian (65, itllons that

Zj_ - M ﬂ

ok dm, ©
&y g+ yzzd/ P @' G DCiNGE o
"~ 4
: d g+ G+ DY
ity - 1 — -
ety .Qw i m - de=0:  (71)

0

A dding (70) ad (71) ©© (6), realing (6), itblbns that

z
d b o dgn, + @my)
— = 17 / 2
g : e @+ r g dt 2)
De.ningb=m + ®@m,, in whidh bstands o the maetary base the resulc
ollons. A can, iTthe epital intlensity aaoss sectors is the same itis passibe
inegake (712) gt
Z3/

2 ndja o_ Zb“(il/z)
rtWynis of Consuption 6 oods — d%‘ =1 R D@):tl @3
a% ai© BE

Itis straghtiomard 1o Olbw the steps of the Bst Sectian 1© calublate the



impactofintatian underwelere Torthe other anapt ofwelEre’s alieratias -
the ampensate iname. | athingwould dhangg exapt that the manetary: base
damand waul be the compersate damand.

U ntil this pdnt the madel hes not been acaurate with respect to demand
depasits. In addition 1 being a service provided by the banking institutian,
its price is regulted. U sually the banking institutias can dnarge a e Torthis
service but can notpay to astanas in aderto simulte them to kep thar
maey thare. In otherwods, the reltive price of demand dgpasit an notbe

nerthen the reltive price of aunrenoy, Wwhidh mears thatt

p? 0 )

W hen intation inareeses, the barnks reduce p in ader 1o atiract astoners.
B ut ifintation inaessss Trther; the intatiaary inaame skyrodets and the
maitet solutian of this madkel will reduce the price of demand depasit belov
the naminal interest rake. U nder (74) this is not pcssibe. H onever; because
(74) doss notintroduce an edge betneen the price seen by the astomers ad
the price seen by the banks the alulAtias that ed 1o (73) are stillvalid™ .
T he restriction (74) wi ll oally dance the general e ibrium solution of the
mackel - particubrly, the danand Tormaetary bese fordemand depasit ad

Torthe other ttarsactians saving serviass Wi llbe displecad. B utthe main resulic

41T he bere.. tseen by the hausehold in canrying a demand depasitin its partoliois exactly
matched by the aost Tor the banking institution in providing this sarvice. T his basic fctis
notaltered by (74).
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epresed by (73) will be analytically valid.

A notherissue is the impactunderwelre of (74). Ifintatian is sut datly
bwitis nil- (74) is notbinding U nder hich intatias kbwek the amsneris
ambiguas. B ecause welfare theorams are notsatis..ed formanetary madek the
impact under welfere of a distortion itis not dear: Itis necssary o ask Tor
amputatianal methocs to knowvit T he saure ofthe ambiguity is thatan ae
hand (74) reducss welre because itinducss a misallocation of fectars tonards
transadtian saing serniass and autofdemand depasits™ ; an the otherhand it

stimulates the damand Tormanetary base whidh improves wel&re.

8§ Caxdlseia

Firstly, ithas bean shonn that the use of B alkby’s uks o evallate the impact
ofintatian ahwel&are is indeed eactformany maetary madeks, anagothers
the standard Sidrauski madel thell cCallm-6 oodfiiend madel and the esh
inachance fmily of madek. 1N partiaular; the result goplies if the edstence
of a banking sector thatt providess serviass Wwhidh are substitutes formarey is
Hen inb axrsideration. 4 houdh the banking sectorhelbos the public to ape
with the intatian, extracts production fctors whidh hes a pasitive sodal valle
in the goad market | asnithstanding these e ects, the messure of the impact
an welare of intatian is the wsual ae  the area uder the inverse danad

aine formaey. T hat does notmean that the inaeese of the banking sector

42T he competitions among banks wi ll dearesse the price of the transadtian saving services.
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is haimkss. D ue 1o the general equilibrium nature of the prcdblem, ifby any
rees the banking share in the producthad notbeen inaeesed, the statiaary
state maey danand would be dis ererit. T he panthereis thatall these ganeral
equi ibrium e ecs® thatDllbwvan ebwation ofint atian rate, have thevery same
analticalepression Torthe impactaonwelre ofen inaessein theintation rate
whidh is eectly exqpressad by B allby’'s ormula. T harefore when ae calulaies
thewelre impactofintatian gpplingB a ky’s ik the researderhes alleedy
tEen into asidaation the Bt that the banking sectaris tEken real resouress
fiam the othersector 1o provice banking serviass 1o the public. 4 nd this resulic
is rKust whether a Sidrauski- type model ara e inachenae macel is taken
into arsideratian.

Secodly, ithes beenargued thattthe relbventdamand fundion Tarevalating
the impact of intation under welire is the namov maetary agpgecaie the
maetarybase. W henitis recalied thatthe deamand depasitis aservice providd
by the banking sector; and aansaguently, requires the enplbymerntofpraductian

Baotors in ader o be o ered this dosernvation is straigtiornard.
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