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- ABSTRACT

»
-

This tbesgs consists of ‘three esésys In each essay, the’.

/
analysi§ ,1s -conducted wathin the - framevork of a. choice-theoretic
, ® . . .

intertesporal general equilibrius- model with money ntroduced by

1iposxng 8 Clgver cash-1n-advance constraint on all transactions

In this environment, inflation 1s not superneutral, 1t 1s a .tax ‘

on trade, raising the price of goods- purchased relatire to those

supplied ‘The  thesis 1nvestxgate§ _three aspects of the

-

'ﬁisfuptlve effects of this inflation tax on' the sallocatiom of

resources . ‘ . : 3

- The first essay analyses the effects of fully anticipsted '

inflastion on stock market prices .Thc essay demonstrates that a

rise in the anticipated rate of inflation which s belxevedé_to T

persanent has a depressing effept on the stock market - Thore-".a’re
tve reasons for this result Firstly, the real .value of a"_;.uen
strean of -dividends ;s' reduced vhen 1nflation rises bec;use} the
inflation rate’ 18 shovn to be ; specific tax on; dE!JQendﬁ
Secondly, . the firms' profits are .lovered, because the inflation

rate distorts adversely the equilibrius level of employment

.The second essay of the thes1s analyses the effects of

C

. <« % ..
~ perfectly foreseen nonetarf policies on the time paths of output,

! )
prices, interest rates -- .real and nominal '-- and stock market

prices Anticipated sonetary policies are  shown to have real
o ' :

effects because of the existence of a distortion 1n the labour
market, 1ntroduced by the requirement to use money as a lcdxui, of ,

exchange An  increase 1in- the anticipaped rate of inflatien

2

»

. "
-
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. ‘ . . a . . .
-Teduces the return to lsbour- and 1induces a substitution’ avay from

time spént eln "tbe labour market _Co;xsquently, prospective
monetary p«:»lx‘c;es'~ have real-.e_ff_ects b}‘ 'mfluencl‘ng .mflat'.xonary
expectatxons: The - foll;wm.g- con:l-usxon:',eyr;e from 'the analysis
of the ;ec,‘ond essay }nst, onte. s “policy 1s anticipated, most
of the reqvvu‘ed a'djus.t.-'ent occurs bef'ore the .po‘llcy is aétuall'y
1mplemented - "S.gcond, the  adjustment pavih. ‘betveen  the

announcement and the. xlplene'ntstxm"gf the: nev pbl-xcy depends on

" the elastxc;ty of marginal utrhity Third, along the adjustaent

path, the real rate of interest and the mhcxpated rate of -

_inflation are fiegatively correlated Péurth, i 8 .change 1n the

level of the money supply 1s 1interpreted as » transitory change

in_the grovth rate of the money 'supply, tﬁen-"'xt" ny be 'saxd that

~ the time paths of -the ec6nony before the 1lplelentatxon of knom

permanent or tr y chsnges i the . grovth rate of the loney.
supply are_ﬁ:y the same S s

vansllly, the third essay of the thesas mvestlgates the
quuenéss of a _monetary ,_equxllb;ml n - ,logiels thst -motivate
money th.r‘ou;h ‘s.'Clév'or. ‘cash-m-sdv'ange "cqnstramtr'. 1t s
dnonstrsi':cd thst:' ﬁnd.or'- étan‘dérid c'ondxt'lons on preferences .' and

technology, ‘C_lover-.tyge ‘models can have ;.an -_.mfmlte momber of

-equilibrium  paths . with sol{ fullelmg expcct’at}ons . ﬂﬁ\se

aquxlxbns are seeh to lead asymptottcally tor either a collapse
of the noneta,ry economy or the sccululatxon of an mfm.l’t.c ]evel

of .tui balmcaé " . A _condition on tho representatn'e agent's
' ‘A

utility functhn 18 speclf;cd thal permts to rule out explosive

"
v .

. A, <
2
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A Survey.
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. L Introduction. .

This thesis consists of three essays in monetary economics o
In each of these essays, the analysis 1s conducted within the
franvork of 8 choice theoretxc“mtertuporal general equilibrium -
mode] - th(t«\nkes explicat the trading technology and the role of
loney as’ 3 medium of exchange This 1s done by wmotivating the }
:f use of wmoney via s Clove; " cash-1n-advance constraint The
1aposition of. this type of constrdint to motivate the existence
of’ fist momey 1s not s nev phenomenon 1n the wmoney-macro
’ literature It dates baek“at 'legst to ti:e vork of "i‘snng (1956)
on the liquidity preference versus loansble funds controversy
* It slso pluyed an important 'role 1n  Robertson’s (1940.) analysis
of forced saving, see Kohn (}‘9843) Notv,xthst;ndmg these early
contributions, the cesh-1n-advance constraint 1s more generally ..
@assaciated with plov.er'~s‘~(1967) influential work |
'Clcove'r (1967) criticized the monetary models derived from
the neoclassical _synthesis on the grouqd that they did not

U capture the- essence of® money, 1n particular 1ts role as a medium

.1 of exchange Por xnstmge, he gelonstratgd~ tha}: 1n Patinkin’s
model, vhether someone holds money or not does not restrict 1n
any 'meaningful way his trading possibilities Bxchange can take
place even .vhen. traders do,not hc;ld noney This 1s because all

goods and serncos have thc sade degru of "liquedity 1n cxchmge

~ Barter gxchanges are as likely -as monetary exchanges As a

P " solution to this problem, .Clover suggested to add to the standard

budget constraint & set of liquidity constraints that require
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literature- thai takes for granted the cash-in-advance .constraint

.
e cmm p——

Iy

= .’\ s . . . . \.
agents to finance <consumption expenditures with money balancgs
ho_}a “over -from previous iériods " This was. to capture noyr}
. i . Lo N ~
accurately the. fgct that ‘money buys goods, goods *buy money but

goo& ) do- ‘not buy .‘:goods' * ¥With this alternstive {formulation,

~

ponej 1s the only good that: provides. liquidity services. Bach
n;r_k‘e’& transsc.tlon.m'st‘ have & monetary side associsted with 1%,

either the exchange of goods for money or the sexchange of
money for goods < .

~

bnl}‘ recently have the implications of imposing a tash-1n-

advance constraint -been. invéstigated The \arly . I1terature

~

folloving the \publicatmn‘ of Clover’s paper has been _more

concerned with justifying this constraint. than with deriving 1ts

d

implications This thesis 1s a contributiofi to the more recent
()

'and attempts. to derive its implications in various situstions’’

The thesis analyses three separate 1issues. Specifically, the

“first essay analyses the effects of ,snticipated’ inflation on

stock ﬁrkét, prices “in stationary equilibrius. The .;.c_cond'cssa.y

investigates the. effects of antjcipated monetary policies on the

“time paths -of output, prices and the interest ,rato._Pinall],\the

third essay analyses the conditions tl;a:t must  be met ‘m models

that motivate money via s Clover constraint to obtain a unique
monetary equilibriua- :

" This thesis bogln§ viﬁx -8 survey that relates the three
es#ays to the ex'xst‘mg literatiuru "ﬂ;IS‘ survey does not ;;rntend

to be a complete reviev of the literature on the tash-1n-advance
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« ~ ‘comstraint | Instead, 1t has' the more limited objective of

pu‘ttmg 1ntd perspective the three e§$ays of this thesis The
_ . survey {ocu&sés' “exclusiyely on papers that address specafically’
th"e' questiof)s discussed 1n the thesx\s A more complete review of

f.he cash—m advance llterature Bmay be found in  Kohn (19845' The
survly’ procud‘s 10 the folloving mamper The first. sect.xon as’ “an

L .
introduction < The . second 'section 'reucvs, the llterature on the

L "mf.l.stlon_'s”t.ock;nrket.. phce relit;onshxp) The third section’

; Teviews -the literature “on the ‘effects of monetary policy outside

-

N the: _st.é‘tao;nary state Fma.lly& t.he fourth section revievs t.he
) y Iiftei'at}u‘c' on (the ex1Stence of self -fulfilling equxhbnun .paths
. T ,1n dynamic optimizsing models , e .
". * N . -t * ' . . ‘! '
Q‘i : ’ ' ) - . . L.
N V‘ ce D I lg_lgnon—Stoek Mnket Prices Relstionship. : " .
. oo *Ifxrst ,esssy of tlns thes1s analyseé the effects of
. .‘ ’ . s - r . ol
LA ", dn'tlc1pated lation . o;s ‘stock market prices Traditionnally,
- - rd - ’
nnstxons of the 1nflstion .tate: vhich . are believed ‘to be

‘ pernneut ‘afe’ vieved as having no. real effect on the stock
. market . 'ﬂns '1s’ibecnh.se‘ equities are. claims ‘against assets whose

- , .

«reals 1ncome - is .considered to be unaffected by vatiations of the

inflation ,.rate' . Thus, as. long as nominal profits evolve at the

- .

- . -ssie ‘pace as 1nflstlon 1t 1s oxp-oct.od that the noaminal -nluc of
aqmtus nll grov at the same rate ~t\s infl.atiop . Cogsoqucptly,.

: the rul nlpe of oqmtus 1s mdopmdcnt of the lov‘e.l of the
inflation rate, Thxs conolqsxon may be donud Torsally frol the

stmﬂ? capxtﬁ asset price forluls of t.bo theory of finance,
* . o . i
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This foi‘nula, vhich 1s given by equation (1) below, .defines stock

> ’ -
" market prices .as' thé¢ discounted present value of % stream of

future dividend payments . -

G = ml'ﬂ)"(m.;/ P...) | . (1)

]

Here, 9., D, and P, are respectively the relative price of

equities,. the nominal' dividend, and the price level at time (i),

equity earnings Bquation (1) embodies the assunp'twn ofter made

an{ 1ndependent of the inflation rate -
™ Under these conditions, 1t 1s clear fron the asset prxcmg

funct.lon (1). that 1if the rato of growth of D parallels thc rate
of . mflatxon (the growth rste of P), then 4, thé relatlve pnce

of equxtxes 1S left unaffe.cted by variations 1n -the - level of tbe

"mflatxon" 'ate Alternatuely, thq nonnal. nluo_v;»f equities,
* L .

vhlch 1s gnen by -the product of P and 94, evolvesrat the same

rate cs ths mflatlon rsto ) Ubsern that 't.he nonmal value of

equxtus Bay s.lso be’ obtamcd by dxscountmg the “strean of nonmsl

dxnd.ends. at the nonnal interest hi-e u, prua;lmg- bet.vee:n..,

v \ .

any tvo adjacent periods - That 15, o0

:' . T . ) . ¢

* Q =Py = EpulInd1/04i) Do
Y

A

1A

o , L e .
According to this thesry, the real value-of eguities 1s
den!_ed by ~ capitajizing "’future real .d1vid9nd§ at a resl l.'ttc

-
¢
v

~

3 and [l/(l+r)] ®ls the discount factor uged: to capitalise future

in the theoxy of finance, that the discount factor 1s. constgnt'




, . ‘ ;Ser.cent Modiglian: and Cohn (1979) estimate that, for the United
> . " States, éacix - percentage point '.increase i the inflation rate
“ ‘vtypxcally rod'uc.e".% the market 'v_aluc "of equities by thirteen per
s cent Dats for the Canadian  economy - unve§led Ta sumlar
B ‘c;u;ixtatxve a.ssocutxon' betveen inflation | and  stock  market
prices .,E‘or ms'ta.n'ce, “the‘ real val.ue of the Toronto Stock
) ?'kxchmge 300- index has f;llm by fourty percent between the years
: 1965 and 1~975 vhile the~'le‘y_el of inflation was lnltlzphed by s
- f T factor of four, gomgj f.I'OI an anpual rate of three percent 1n
’\ . 4,'-.’--".,.',1965' to v.ell ‘above . ten percent 1n 1975  More recently, th;, .
x‘ rgsﬁrgénu"éf the stock market, observed both 1n Consds and 1n the
.'". R .._‘-‘-_.Un'yxt.‘e'd Siat.es, has' occur,red concurrently wvith a. reduction 1n ,t.h‘e
' it long term 1nflation rate of the two coqnt;xes- Therefore, there
a ‘. 1s emp1iricsl] 'andcnct to suggest that the level o{ inflation 1s
anjilportant variable influencing the wvay cath.s! asset prices - -
ﬁ +  are determined b.y the stock' market 1n Canada. .a;xd.m the United
f . States p This 1s clurly'_ 1n contr‘adlact.xo'ﬁ vith 't.hc the;ry
P .
f:.-' ) outlm,t'dz..abo"u _v!n;:’h predicts that inflation 1s neutral ’
g . T -~

.

% the noimal valueh of equities 1s obtained by capitalizsing
future nominal vdludends st & nominal rate ’ “"ﬁ
Bapirically this theory does not fit the facts well
Specifically, many studies of the post war period h/ave reported
" that stock market prices have I;)VQd consistently m‘ the -<opposite .
direction to the ;‘nflatwn rate . This 1nverse relationship 1s
" most sppar\ent betfean 1965. and 1976 when the m}et value of .the

US. nonfinancisl corporate sécto; ha:s fallen by NSlmost fafty
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The funeaaentsl'reasons behind this perceived non neutrality
of inflatien 1s still very much 3 subject of discussion This
section of the psper reviews the three main alternative
explanatxons- suggested in  the _literature for the observed
negative coxrelitip& betveen 1nflation and stock market prices
These eiplanstxoné' may be found 1in Fams (1981), Peldstein (1980)
and, Modigliami and Cohn (1579) They will be discussed here 1n
the'§£ie chrénologléQI order that they appear 1n the literature
1F1rst,>lodlgl1snl and Cohn (1979) argue that the neggtive
éof;platxon betveen 1inflation and stock wmarket pric arises

because _ *

1nvestors, at least 1in the - presence of unaccustomed
and fluctﬁatxﬁg inflation, are wunable to free themselves .froi
certain forms of 'ibney 1llusion® and, as a :result price equxtxeg‘
10 8 way thdth fails to reflect their true ;conlec value '

Modigliani and Cohn single . out two distinct sources of money

, 1llusion : A :

o

The first source of money 1llusion comes from the fact th;t )
stock market 1nves}6rs discount the streaa éf future real
dividends using a discount rstQL that parallels ._;he nominal
interest rate “instead of using, as would be dictated by equation
(1), the more economically sound real interest rate This 18 an
1|p;rtant' aodification to equation (1) because periosds of rising
1nf1§£1qn generally coincide vitp'. periods of rising nominal
1ntarq;¥’ faics as inflationary _cxpociations are  gradually
:opboéled. 1n€o’ these nominal interest rates. “It 1s only 1f market

participants. expect a sero rate of inflation that the movements
A d
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of -the nominal rate i;fleét vell the novelenté of the.real rate

Therefore, as long as inflstien expectations eventuslly catch up

vith the actusl inflation rate, and 1insestors capitalisze equity ) ’

-

€arnlngs vith s rate that parsllels Fthe nominal 1nlerest rate,
then equity prices will fall vhen the rate of inflation goes up
The second source of money 4llusion arises because fn the
case of levered firms, 1nvest;rs understate the’ true value of
profits in Qerxgds of positive inflation Specifically, they
argu; ;thst 1n;istors fail to realise that the: inflation- premiuns
embodied in the neminal interest rate 1s reslly s Yuse of profits
rather than a cost of capital It 1s a.use of profits because 1n
Mge:xods of §u§t31ngd‘ inflataion, the' 1nflstxon' premiuma 1s fhé
amount just’ sufficient to conpenéite the {irma’s’ éred1tors f;r ‘tgc
depreciation of the fl;l’s- nominal 113b111t1gs Thcrefor; gf
investors  do not correct report;h profits for the gains received
by shareholder ' due to the ~reduétzon‘ of the firm’s real
liabilities, then they consistently undcfstato the true value of
profits The underestimation of profits 1s directly proportional
to the inflstion pr;IQUI‘ of nominal interest rates As a result,
an 1lncrease 1n ;he }6ng t?rl inflstion rgte ‘dcpressos the real

t

galue of equities beciusc of 1ts negative effect on Treported

profxéé N

The tv; types of money 1llusion dx;cusqod g} Modiglian1 and
Cohn are ‘hot .colpl;tcl) independent of one another Investors
cpnfuse” the nominal vith.‘thc real imterest rst; " Given this

- confusion, 1t seems perfectly ‘rational’ on their part to deduce

-
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from the firms’ income the full amount of 1interest payments and to

discount resl earnings at the perée‘ned real interest 'rat.q, which
in this case 1s the nominal mtor'est‘rat; , |
| Altematx'v.ely, Feldstein (19'805 ‘suggasts that the reason for
the negative corfefation between 1inflation and stock prices can
be found 1n go prov'xsxdns of the United-States corporats tax
. lavs Under current arrangements, . the effective tax rates
felevant fof corporat‘e source income are not 1ndependent of the
lgvei of the inflation rate This 1s because the tax tables are
not completely mdexed'to the variations of the mfla.ﬂ:mn rate
For 1nstance, 'deprecmtlon allovances are " based on historic cost
figures m.stead." of current replscegept costs, and the ‘nominsal
‘ rather than the real capital gains are ‘subject to taxation by the
government. Under these conditions, an 1incresse in the inflation
rate reduccs the price of oquxtns because 1t raises firms’ tax
liabilatres 1n rcsl teras The doprcssmg effect of inflation on
equity pnccs nphssued by Foldstexn may be seen fron equation
(1) by mterpretxng D/P as an after tax dxndand payment
A It should be clear froi this discussion of Reldstein’s
-~ argunnt that thc effect of 1inflation on stock_ urket prices 1s

country spacxflc as tex lavs ‘daffer fron one country to another
e

-.)’

In a country with fully’ xndugd tuos, the lev‘ol of asset pnce‘ﬁ(

“would be p;:xelatcd to the level of ‘inflation In. eddition, one
should not.ss‘sociitc incomplete indexstion vith wmoney illusion

It 1s quite possible that a socxot.y,\ through the actions of its

i Jelccf.ad government, "decides to tax corporstions” at a rate that

l‘,.
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varies systesatically with the inflation .:rate °*

Finally, s third possible explanation for' the nggative

corrslatxon. betveer 1nflation and stock wmarket prices can be

‘ derived from Fams's (1981) study of the 1inflatigmestock returns
.félationshxp Bren though Fams does not discuss specifically the
) 'm‘flitxon'-stock-nr.ket " price correlation, his N argument .lsy
| nevertheless be easily xnteréreted “as such . This ca.n'be done as
follows |
R P F‘m makes two basic hypoth.eses, (1) he 'postulst‘es that
asset prices are funduentall;_ determined® by’ reali factors which
"are in turn posxtuel; correlaf.cd vith the economy’'s future real
income and, (11) he presumes that 1inflation and real mcon_{ are

linked by a stable forvard looking quantitj theory type |demand

-for smoney function Under 'tins last assumption, a - fall

expected grovth rate of 1income .keepm& constant the gro

of the money supply, will rsise the exp@cted and

L inflation _ /

If Pana's hypotheses are true, and \f market participants

o Bake rational forecasts of future economic  activity, then

inflation and stock ' market prices “will - tend to move

-

systematically 1n opposite directions vhen ‘noney" .growth 18

independent of real income gn;vth. Por- Qxapblc, higher future

economlc grovih would, ‘according to hypothesis (1), aske , stocks
Q..

more valugble because it 1s" a signal for higher fupture dividend

payaents vhile 1t would, according-té'hypothcsige (11), reduge the

sctual and expectéd inflation rate Therefore, " even though -money

10

e
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expected. that inflation and stock prrogg move 1n  opposite °

*directions ,
. The force behind this adjustment 1s the variations 1n
expected future economic grovth The ensuing 1nflation-stock

market price correlation 1s not causal, but 1s 1nstead spurious
It 1s only @& reflection of ,the fact that mflatwn and stock
prices are endogenous variables vlucl'; uy‘ responq to coﬁon;
exogeneous. dlsturbances,.' such as . changing expectsuons- about
future ccol;onc grt;vth

The first essay of this 't.hesstproposes ;noth'er explanation
for the anomalous mflstmn-stock,-inrket_ price gel;tronshlp thsi’.
1S an alt.emitue to the cxplmat'lol{s-suggcsted by Modiglian: and
Cohn, by Feldstein and by.Fams Jﬁe esspy 1s part of the groving
literature that sees Axnflstxon ss & tax on tr_sda. The nev--that
xnfl.stlot; is s tax on tradd comes out quite nntural\y fron'-lodels
that specify pfecxsely the tech_noloéy of exchange and the role of
money as a medium ‘of exchange'; 'l'hxs 1s the ‘case for example of
'ﬂéls that loti-ute the exx.%.tcnc;e and the use of wmoney by

wmposing a Clover . type csshf;n-edvgnce constraint on narket
. , .

transactions In- &  cash-in-advance  environment, "'_current

. . P .
purchases of goods and services have to be financed with money

balances held over from previous periods. - this “assumption 1s
made to capture the notion"that. in an ecbn.oly vhere ionoy 1s 8
medius of exchange, purchases "and _sslns'.' are not © alvays perfectly

synchronised, ‘so that the procud.s from saies are generally held

.-
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~ spent on goods and services

o e

in the fora pf..;a'sih,- balances for a certain time 1nterval before
they are either spent on ‘consumption goods: or converted 1into a

dxffe}'en't asset In the case of & cash-in-advance economy, the

m—

length of the interval between sales and purchases 1s\ fixed

exogenously to one  period.’ This in  effect - precludes.

+ financing current purchases"f'ml the receipt of current sales

v

Money 1ncome must be held in cash.for one period before 1t can be

In thns instat al arrangeaent, ‘the prices of goods

purchased relative to those supp].; ed 1increase with " anflstien ss
mohey 1ncome 1s taxed by inflation during * the time 1nterval
betveen sales and parchases The dis;upfxve effect of this

L .
ources has atiracted

inflstion tax on the allocation of

a greater “attention lately Stockman (1981)“ has demonstratéd that

a

if gross investment 1n - addition _ to consunp'tloﬂn ‘;expendxtures 1s
subject to a cash-in-advance conétramt, then 1n t'he_“stn#y-
state, ;.he capital stock 1s inversely related to the fat.g qfl
inflation - Stockman attributes thx;: reverse Tobin effect to the
fact thfat', in his model, inflastion 1is a ‘tax on 1nvestaent

expenditures Specifically, an 1increase im-- the inflation rate

depresses: the net return of investment because 1t raises the

A 4

inflation tax levied - on the  stream of prospective 1investment

1ncome This clearly nk.os B mnstnﬁt ' less dosiubie and

‘consequently, 1t reduces investment expenditures and the 'steady-

state capital stock. Kohn (1984) extends -Stockman's loJIeI to

12

e
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sxtusfiqns outside the -steady state "He shovs that "folleving 8
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step 1ncrease 1n the rate of 1'p'flat , e real ‘return on -

cspxt.al‘xs depressed belov 1its long run equilibrium value on the
adjustment ﬁath to the new ststlon;ry state 1f .r-eal zvages adjust
slovly to variations in economic conditions '
¥1lson (1979),~Ascha.uer (1981) and Aschsuer and Greep\;o?d'
(1983) have demonstrated how inflation disrupts  1ndividusls’
cénsunptxon-le}‘su;e choice 1in cash-in-advance economies Vhen

money vage payments are made at the end of the period, labour

suppliers  evaluste real wage not 1n terms of current goods, but

rather 1n terms of future goods The technology of exchange

1mplied by &” cash-in-advance constraint makes the labour” supply

an 1nvestment-like decxslon_ As a resuli," an 1incresse in the
inflation rate 1induces 1ndividusls to §upply less lanr because
1t reduces the consumption goods value of nominal  vages
Therefore, 1n & cash-in-advance framework, inflation 1s also
perceived by l?bou.r suppliers s-a specific tax on work effort

Stockman (1985) extends the model develop;d_ in  Stockman
\

(1981) to the situation of a- small open economy He shovs that

through its effect on the supplfes’ of labour and capital, ..

variations 1in the inflation rate can also’ be expected'~to affect
the quantity - and the drrection of u?temthonsl trade The sign
of th;s eff?ct 1S s'\m to depend on parameters of taste and
technology

The first -‘essay of this thesis uses this notion that
inflation 18 a tax on trade to explain .the ilpir{cal relationship

betveen inflation and stock market prices Specafically, the
. ' [ d



1
i mm——  —

A, s . v e s
'

essay sh?ws that mfiatxon, through the cost of holding wmoney;
levies a tax on corporate earnings and consequently, exerts s
depressing effect on stock market prices The essay lod.xfle's the
asset pricing model of Lucas ;(1978) by making jppoduction
endogenous and by 1introducing money via a cash-in-advance

constraint 1mposed on all market transactions, 1ncluding those

made 1n the stock market Production 1s made endogenous by

alloving 1ndividuals to vary their labour supply 1n response to
changing market conditions In this model economy, a share of
equity 1s a ciail to a stream of nominal payments This streaa
1s subject to an '“_mflat'lon ‘t.a.x because firms have to keep
earnings 1n c#sh for a- time 1nterval before they can ‘pay out

dividends to shareholders Therefore, when inflation goes up,

‘the 1inflation tax levied on dividends 1increases This makes

equity 1investment less desirable and for a given supply of

equities 1% reduces their equilibrium price

The _essay conclades that the mflstfon—étock pnce‘,

]
relationship may be.explamed vithout relying on money 1llusion

“or the incomplete 1indexation of corporate tax. It needs only to

be recognised that money exists becausé 1t 1s an efficient means
of economising on transaction costs Under these coﬁdlilons, an
increase 1n ‘the 1hflatm'g_‘nte induces a reallocation of real

Iresources, as iconotxéf@%s- try to economize on "their money

holdings This realls ~,,'“,-,' of resources does not occur without

having some adverse -SWiMbts on- the economy, hovever In

particular, 1t should be expected to have a depressing effect on

\

-
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stock market prices

This cénc)udes the reviev of the literature relevant to the
question ‘ddﬂSéfhdif?Q the first essay of fhxé_ thesis e next
section survefé; £§e"bickground literature to the second essay of

the thes:s ! ,

IIl. Equilibrium outside the Steady State.

The steady-state properties of cash-ln-advance‘econon1es are
nov well known They have been investigated by’ Aschaug} and
Greenwood (1982), by Kohn (1985) and by Stockman (1981) among
others These studies sll established 'that ‘10 cas?-constralned

economies money 1s not superneutra] In particular, 1t Bas been

. . demonstrated that variations of the -inflatxon rate change the

relative prices of goods purchaéed in terms of those supplied
In the stationary stat§, this means that a step increase 1n the

grovth’ rate of~ the money supbly induces a ‘variation of relative

prices that makes vork effort, capital  accumulation, and -

investment 1n the stock market less desirable .

Less 1s known waever'on'the dynaaic propertxfs of these
models outside the .;tationary state. The second essay of this
thesis 1s an 'aftgnpt to partly fill this gap The essay focusses
on a specific question, namely the effects of perfectly foreseen
exogenous shocks on the time paths of output, prices, interest

rates -- real and nomwmal ‘-- and stock market prices.. The

analysis puts more emphasis on the adjustment of the economy to

known future changes in the grovth rate and‘ 1n thé level of the

15
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money supply, but 1t also considers to a certain extent the
effects of anticipated real shocks SN

Many recent studies have emphasised the need to distinguish

‘sharply betwveen anticipated and unanticipated disturbances vwhen

decisions- ~a.x‘e based on ft;rmd-looklng elements, and ﬁpectahpns
are forn;e_t&;;xé@:c‘malilr The reason for making this §1st1nc£16n 1s
that )pr'ﬁ;t.i?: sgents can absorb forseen shocks more easily by
taking. act1ot;s that ‘partly offset the effects of unfavorable
future events . . . ~

" Brock’s (1974, -1975) papers vere among the first studies to

pomt— out. the *. importance of this distinction for  the

16

determination of the price level and money income. Brock bunlt a.f.

model that has the important .characteristic that all demsnds and
supplies are dravn up from the solutions to intertemporal utalaty

maxim1zation problems  under  the  hypothesis of rational

expectations In this economy the role of money is not modelled

explicitly but 1s rather taken 1nto account 1ndirectly by

including real halances as an argunﬁt. of the utility function.
L . i

Brock demonstrates that within . this frmvorkr, & known future

1ncrease (decrease) ,1n the growth rate of the money supply

produces an 1nstantaneous jump (dfop) in the price level followed

by a cont_muousj ‘INcrease (dqcx;oase) in t@‘e\rate of inflation that
ends with the implementation of the nev policy. The_ anticipation
of a rise 1n the growth rate”of the money supply is sufficient to
generate an 1hcrease 1in tho‘-rate of inflatx;m \;ell before money

. »
starts to grov at a faster rate  Inflation may lead wmonetary
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grovth even though. the latter 1s  the ultimate vhuse yof
inflation ; . :

Brock explains this result intuitively as” follows The
prospect of higher future Roney growth makes m’duxduals :fee'l
vealthier, as government transfer payments are s‘ source of :incole
for private agiﬁts fho desire for a sno%th consumption path
1ndu;;s agents to spend part “of this increase 1in wvealth 9ver' all
periods, 1including the current one.” The rise in the leve] of
spendlng .puts pressure 1n the go;ds markets, and makes prices
ﬁ1éher than what they _vodlé othervise ' have been - without the

increase in . the future ‘grovth Tate ‘gf the money supply. As‘ Y

"result, prices- and nomnal income increase well .before the nev

policy 1s :1lplolon£ed by the monetary authorities

One\of the implications of this analysis is that the more .

‘distant in the future -is. the implementstion of & nev policy, the

smaller is the unanticipated jump in the price level occuring at

the -moment the policy 1s announceq. . If. the policy 1s implemented
. ) . ‘ ' 4 -

in  the 1nfinitely .distant future, then there is no "unanticipsted

jui}' in the price level. This result 1s also obtsined 1in Sargent

_'and Vallace's (1973) analysis of the effects of monetary 'g?ovth

on inflation 1n Cagan’'s model of ~ the demand for lohey under

Aritioqal expectations.

In Bw%ck’s analysis, @s in Sidrauski’s (1967) before his,

' .money 1S supe;néutrtl vhen preferences are additivel}' scégrablé.

S ——— ~ , . -
There are three major reasohs for this conclusion. Firstly, the

s naxgipal product - of <capital 1s indgpendcnt- of the level of real ,>'
. ) ~ - \
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balances - Secondly, the "economy’s rate of. time preference 1s

independent of f.he levels of wealth .Ahd thlfdly,- the » planning
ho;upn -of sagents 1s jt.l';e same as the planning horison -of the
‘_etfonon'as 8 vh;le Und.er tl;ese' assuip_t:ons, mflathn affects
velfare only ° A higher 1inflation rate 1nduces 1ndividuals to
Jover their . money holdings, vh)ch reduces velfare since the

marginal utility of real balances 1s "assumed positive

- s . [ " R .
, . - If preferences are not add1t1v'ely'sgpax§b.le, and 1f labour

) , Lo

supply 1s  endggenous, ’ the:' supernsutrality of . moméy 1in the
statxy:.mary - state breaks down " This [1s ‘because under these
circuastances, va.r‘xatlons in  the growth rate of the adney supply

“affect, “the marginal utility of _leisuré since the cross partial

derivative between money and leisure 1s no lopger sero f‘Tbus', 8

R ° - v -
- wvariation 1in, the grovth" rate. of the wmoney supply. 1s not

*

L

. superneutrgl because 1t 1induces a shxft'.of“ the labour supf:ly

-
. sstationary. state even 1if 1t 1s superneutral in the s'tatlona;y‘

b

©

- 'schedule _ oL ' s

...,'.I:i ;ddxhon, money day have real effsct_s.' outside the

< 2 .

'stat.e Speci'flg_sily, Fischer . (1979) has gho\m- rigorously that

. ‘vhen - the utilaty  function® exhibats constant relative onsk,

aversion, hrlgher" .lonethry grovth speeds up the adjustment to the

v‘ s r'd ) , s . -
stationary state by inducing _a- more rapid rate of cspital

-accumulation ? . ' . .

- One of "the i)tob}eas vith this ‘_approaqh‘ 1s that t;hg role of
- . . . . - / ,
-money 15 not !odelled explicitly but 1s rather taken into account

~'xn;l_1r.ect'ly .by mciudmk real balances as an argument of the

. ’ . ¢ . ¢ a r
“ s a= . s . )

18



utility function ~ Vith 'this assumption, the effects of money
depend crucially on the cross partial d;rlvatxves Petveen'_noney
and consumption goods (Fischer), as well as between money and
leisure time (Brock) One can easily understand that ‘the
marginal utility .of 'real balances 1ncresses  wvith the level of
consumption (1 e the 1ncressed. need for a means of
transactlon)) 1t 1s however haraer to justify that the marginal
utility of} conéulptxon should vary. vith the ievel of cash
bh]anées, Thus, -even 1f the results obtained by putting money
'1nto the’ utllit! function are useful to understand the way 1n
vhich the - economy vorks, ' thefe 1s still a need te investigate
ziternat%ve forpuldtloqs that specify more precisely the role
played by i‘neg ¢ In the literature, there are two alternatives

to 1introducing money 1nto the utility function Money can be

introduced- as a store of value, as 1n overlapping generations

models, or it can be 1introduced as a medium of exchange, as 1n

cash-1n-advance Alodels All three essays of this thesis use the
v ” .

latter formulation to generate a demand for money This strategy

gas' the advantage that the transaction role of money 1s moedelled

expllcltiy' by ‘the 1ntroduction of a sharp distinction between

.

liquid and 1111gu1d assets. . This should ﬁeflit to. assess the

“valadity ..and the generality .of results obtained uﬁen money 1s

used as an argument of the 'utility function ~ The xlplic&t@éns of -

modelling money as an - intrument ~that permits inter-generstional

trades, as 1n overlapping generation models, are discussed

* extensively in Wallace (1980) ~ ~ o




~Eglationship. It shouid. not be expected
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It 1s argued 1n Lucas and Stokey (1983), and 1in Fischer -

(1983), that 1mposing a cash-xnsﬁd!éqcefﬁconstrsluf msy not be
different from putting momey 'into ihé“ﬁfllxty function This 1s
because 1n s “cash constrained economy money yields 1ndirect
utility éonsequently, there may exist a dxrgct utilaty
. function thst will have tira same charscteristics ss the indirect
utility function implied by the cash-in-advance constraint
Svensson (19?3) analyses '§h1s 1ssue extensively and concfudeg
that 1mposing s cash-1n-advance constraint 1s not 1n general
equivalent to putting money 1nt;"theﬂ ﬁtxllty function More
specifically, he demonstrates ‘thai tﬁe~ indirect utility funct;on

.implied by the cash-in-advance constraint 1s not & structural
: , :

stay 1invariant to
Rructural changes This 1s especially 1import if one wants to

study the dynamrcs outside the stationary state

1mposition of @ cash-1n-gdvance  constraint /(T;Q 2 genuxne'

alternative that can be used to evaluate the generality of the
results obtained when nbney. 1S an axguient of the <:ftxllty
function '
Many of the papers that motivate money through a cash-in-
advance constraint focus more or less exclusively on the Qnalysxs
/of the stationary state There are hovever a few 1mportant
exceptions to this rule These are, 'Helplan and‘ Razin (1982),
Abel (1985) and, Rotepberg (1984). .
' Helélan and Razin study ths‘cffpcts of anticipated monetary

policies on exchange rs%os_’(roal and nominal) and consumption

-,

)

erefore, the
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allocations 1 8 cash-in-advance fr"ue\rork They shov that
anticipated change-s in monetary policy have no resl effects when
'productxon 1s exogenous and p:efer.ehces' are vell described by 3
logarithmic utility funetion This means that an 1ncrease in the
level .or_.m t:he. grovth rate of the money supply 1mpinges on
t;onmsl va.nsbles_ in  the periods following the implementatian of

% theene\; policy -only Helpnr; anql Rasin obtain this result
beeause the veloélty of circulation 1implied by the cash-in-
3 - advance constraint 1s not interest elastic  Therefore, there 1s
no link betve_en knovn futur® monetary shocks and the level or the,
rate of cha;xge of current nominal prices
In Helpman and Razm’s-frmvo'rk, only unanticipated changes -

in  the money supply have real effects This 1s because surprise

changes 1n thg pricg level redistribute wvealth bef‘x countries
-through the :apxtal gains and losses on nominal claims In
addition, this mesns: that 1f there are no 1nternational .debts . N
i denominated 1in on"r“:f 'th; currencies, then unanticipated changes -\
‘ 1n  the outstanding stock of that currency have also no. real '
effects ‘In,'t.hxs pasgicular .sftuatxon, mtxc;paied and‘
‘ unanticipated monetary policies have the vs‘a.n e'ffects on -
. nominal variables L '
. The result obtained by Helpman and Razin that anticipated
monetary policies have no real effects depends crucially on - the
assumptions ~that produgtion 1is exo'gmou.s and preferences are

logarithaic Vhen broduction * _1s  endogenously determined,

snticipated monetary policx;s can’ hu§ ‘real effects by changing

P




the ternéjsof trade betvisn goods - pu;chased and goojg: sold Abel
(1965) and Rotemberg (1984) analyse the effects of money uﬁen
capital accumulatioh * 1s endogenously determined The second
essay of this thesis considers the case vhere economic agents
can adjust their labour supply 1n response to changing economic
conditions '

Abe]l (1985) studies th; influence of monetary grovth on
capital accumulation outside the stationary ‘state More
specifically, he evaluates = vhether the results obtained 1n
Fischer (1979) on the effect of -onetary. grovth ‘on the transition
path to the stationary state characterises Stockman’s cash-in-
advance\~egonony His analysis leads to the conclusion that the
effect of wmonetary growth on the rate of cspitaj accumulation
depends on the structure of proddctxon and on. vhether the cash-
in-sdvance constraint sapplies to gross 1nvestlen; Specifically,
Abel  found- ihree ipportant results. Firstly,. money s
superne&t}al "along the transition »pstﬁ“\ as well as 1n the
siat1onary state if the cash-in-advance constraint applies to
consumption expenditures only. Secondly, o higher rate of

lbnetary grovth 1ncregses the rate of capital. accumulation 1f the

-~

cash-1n-advence constraint applies to 1nvestment expenditures a;d
1f capital does not’ depreciate. Thirdly, 'c highar' lonc; grovth
rate leads to a faster (slower) (the 'Qalc) speed of deustnpnt af
the - elasticity of marginal utility 1s less than (greater than)
(equal to) one vhen capital depreciates completely after one
pe;lgd ' § -

22



As emphasigsed 1n Abel '(1985), these results differ from
those obtained ~by Fischer (1979) "in one 1lp01:tant vay Fischer'’s
results do not depend on the specification of the production

t.echnoiogy This 1s not the, cage 1 s cash-in-advance economy

* where the effects of monetary growth depend crucially on the rate

of' deprecistion of capital ‘

Rot.uberg' (1984) 1s cochmed vith the effects of open-
market oberat?on; on the time path of the capital stock v In his
analysis, money and claims on cap1t31~ are the only 'assets
an*lable__ People hold money because 1t 1s required 1in exchange
fo‘r. consumption goods,‘ and purchase claims on capital Dbecause
the; yield a positive return It 1s assumed that the exchange of
money for claims on capital 1s .costly‘ so that ag&r}ts have an
incentive to visit financial 1ntermediaries .only at discrete

1ntervals For cqn;enience, Rotemberg assumes the lehgth of the

;nterval betve?n visits to the financial 1ntermediaries to be

.exogenous _and fixed at tvo periods Therefore, at each wisit to

the  bank, ths " withdrav  just  enough money to finance

“consumption expenditures for two poric;ds. Between financ)al

transactions, agcnt.s; are subject to a Clover-type Eash-ih-sdvmce‘

cofstraint In addition, not everybody visits the financial
intermediary at the same period Specifically, 1t is postulated

t..'hstl half- of the .houscholds}, visait the finapcial intermediary

'dunng the even periods while ‘the other half da. the same during

the odd periods. This . assumption 1s made to reflect- the fact

that  in reality only 8 subset of agemts wisit financial

23
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1nt;rnadxarxes on any given day

Rotemberg dcnonstr;teé that 1n this énvxronlcnt, the steady-
state value of the c£p1t§l stock 1s 1independent of the grovth
rate of the money supply. As 1in Brock (1974,1975) and Sadrausk:
(19672, the effect of inflation 1n the étgtlona:y state 1s on
velfare only Higher 1inflation reduces welfare by distorting

1n£ertelporal consunpgzoﬁ decisions It induces households to

E-4

consume relatively more (less) than required to maximize velfare

1in  periods vwhen éhey (do not) wisit financial 1ntermediaries to
vithdrav cash "balances -

The fsétlthst ;oneyixs superneutial .1n the stationary state
does not mean ‘that monetary policies have no Teal effects
Previously unexgected open-market purchases of c131lsi on csp;tal
raise the cgpxtsl s£ock 1 the short-run, wvhile perfectly

anticipated future open-market purcha#es reduce the stock of

capital before monetary expanéions take place and 1increase 1t

aftervard.  These results are cxplginca 1ntuitively by Rotemberg
as follovs. A previously unexpected increase 1in the stock of
moniey brought about by an open-market operttioq-’pushgs‘ the v?rice
Yevel uﬁvaxd This reduces the value of. nominal balances held by
households. vho visited the fin?ncxaf. internediary 1n the past,
and therefore réduces their curf;pt' consulptidn.. ‘ Thrs fal] 1n
consumption rsises capital and ?uipui in the fdllowing period. In

the case of a p;rfoctly- foreseen open-market purchass, agents

expect the price level to riss Qurinﬁ the periods preceeding the

monetary expansxoh. - During this 1nterval, agents ) have an

n

.
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incentive to consume a larger 'portxani of their cash vithdravals
in  the periods during which they .visit financial intermediaries

This makes the capital stock f;ll ‘unti]l the period the monetary

expansion takes place, at wvhich point, the stock of capital

jumps

The - assuiptlon that households visit the financisl
iqterléd1arxes' st different periods 1s crucial for these results
If every household visited the bank every pgrxod; then ;Ben-
sarket purchases of claims to capital would have no ,peal effects
vhether anticipated or not c

Abel (}985) and Roteiberg (1984) have delbnstrat;a that
ﬁntxcxpatod - a8 ;:11 as sactusl monetary policies may have ;591
effects 1n :gh cash-in-advance Pfranevork fby affecting 1investaent
decisions. These papers do not deal with endogenous labour
subpl; however - The second essay of this thesi; abstracts {rol
investaent decisions | and Fonsiders insteaﬂ an  economy. where
agents choose their’ labour supply optimaldy . The essay analyses
the effects of perfectly foreseen exogenous shocks_.on. the time
psths of output, prxcos,h interest zrates‘ --real and nominal-- and
stock market prices The model is a closed economy version of
Helpsan and Rasin’s (1982) model with endogenous production In
addition "the analysis 1s not rcstfictca,‘ as 1n Helpman and Rasin,
to logarithmic .utility» functions.

This concludes the ro:}ev of the literature relevant for

the second essay +~
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IV: Equilibrijum with &&H-Fulm ing Expectations.

Many macroeconomic models exhibit saddle path stability In

these models, ~ the ' standard neoclassical solution 1n which the.

price level :mcresses at the same rate as t.he'grévth rate of the

/loney supply 1s only one of the possible equxlxb;n The ot.her'

bossxble equilibria 1mplied by these models are chsx.'actenxed by
_self—é;\_xllfxllmg‘ e‘xpectatlons. This results from tyo basic
characteristics of  these models Firstly, current amarket
clearing prices are increasing functions of expected future
prices - Secondly, ~-e'xpeo:t.at'.lous are formed . rationslly Upder

v

these condltlons urutxons of prices may not be related to

nrket fundaentsls and ny mstesd happen simply because market

participants expect ‘prices LI changg, 1 e expectations are

const.antly validated. ¢ Vhen the economy embarks on . a- self-

L J

fulfilling expectations .tra)ecf.ory, the price level increages

(decreaées) asymptotically to infimity (sero). This gives r;gs‘e

to either implosive or explosive paths for the level . of reﬁ' .

balances

Cew

Generally, the practice has been to disregarﬂ these s'elf-’

fulfxllmg cqullxbrm paths on the ground that they have neyer

been obsernd -empirically. Others lxke Sargent and hlihce

(1973)  propose to _eliminate these equilibria -by ' 1mposing s

terminal  condition that precludes the ex;étcn‘ce of ‘runavay -

inflation  (deflation) 1n the absence of accomodating . monetary

grovth

The elimiration of self-fulfilling equxlxbnzn pd‘ths 1s not

26
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based on any welfare maximizing criterion ' In fact, the

aggregative models which suffer from this indeterminacy problem

are not detajled enough to )ustify this action on the basis “of
optimising behavior To evaluate lﬁfe objectively * if the
solutions 'uhxch. ;;hxbxt self-fulf1rlling expectations are
equilibria, . 1t would be more spproirnste to determine vhether
they are consistent with the postulate of utility maximization
Presumably, economic - sgents vill alvays choose the solution that
maximiges” utility = ' This requires a more conpleté s;ec1f1cstlon
of the' econom1c envxrdnneqt For 1nstance, ihe préférences of
economic agents and the',constra1ﬂts ~that  limit  their choiges
vith;n s period as vell as over tll; must be known  In the cage
of a monetary economy, the role of money must also be .spec1fxed
precisely In fact, a complete description of ;bé microeconomic

structure of - the economy 1s necessary
4

Brock (197&,1975) analysed the existence of self—fulfflling

equilibrium paths 1n  maximiging models 1in  which® ibney s

introduced as an argument ‘ of the ufility function. He was able

. to conclude ~ from kis. analysis that by imposing certain

restrictions on prefereﬂces, 1t 1s possible to shov that self-

: *;,fnlfi$dxug equilibrium paths do not “exist (1.e no- extraneous
~'equfiibrxun path exits)  The restrictions on preferences are of

o

tvo types. Pirstly, the preference for liquidity ‘must 'bc such

~

that ip the neiéhborhoo@i of sero real balances, - the ngrgi?ar

utility of ‘ioney has -to change faster than the level of f»a

[

balances Secondly, the lé;gxn;} ﬁtxllty of money must alvays be

A

rl -

o
XN e,
A
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positive and must satisfy 8 certain 1nequality’ for large values

of real balances The fairst restriction 1s required to rule out

_explosive price level paths, vhile the second restriction 1s

‘needed to eliminate 1mplosive paths These results have provided

an 1mportant justification for ruling .out the speculative
equilibrium paths of many reduced fora RSCIOECONOmC
models ' i

Obstfeld and Rogoff (1983) reexamines Brock’s conclusions
and fxnds’ the condition to rule out 'speculative .hyperlnflgtions
very restrictive and economically unreasonable It requires that
agents .recelve infinitely nggatxté' uti1li1ty vhen they hold szero
rea]l bslances Once th1; céndxtion- 1s ‘relaxed, s large number
of .speculatxve paths can no .longer be rﬁled out as equilibria

.

vben the economy 15 in s pure. fiat monetary regime of the type

studied by, Brock In addition, Obstfeld and Rogoff' demonstrate

- that speculative hyperinflations can  be eliminated, without any

1] . -
restrictions on preferences, 1f the government js willing: to back

1ts currency wvith a promise to redeem égch unit of money for a
saall share of some feai asset

The third c;sa; of this thesx§ investigates the existence of
self-fulleliqg expectations in a cashfxn-advance €COnomy It 1s

well known (Parmer 1984, Kohn 1985) that in a cash-in-advance

economy of the type studied 1in 'Lucas (1980, 1982) with exogenous
production, selfjfulfllllng'.eqnilxbrxul. paths unrelated to ‘larkeﬁ_
. fundamentals do not ex1st . This 18 because the demand for real

'bslancgs 1s given by the 311610 quantity theory egquation with

28
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constant unit velocity, so that 1t ‘ dgé&' not respond to

fluctustions 1n the expected rate of " inflatien The current
price level 1s determined uniquely by the: current leqél of the

money supply7and by the current level pf: Teal 1income 1rrespective

‘of the future values of these variables. ° This Tesult arises from

tvo basic assumptions made 1n this model F1;stly, cohsulpi1on

expenditures must be financed entirely 'u;th non;g balances held

oier»frOl previous periods. Secondly, produétlon 1S eﬁogenous
Scheinkman (1980) relaxes the first hypothesis to consider a

pore general exchange technology. Specxflcally, he postulates

29

that agenté can acquire their preferred baskéet of goods 1n tvo

distinct wmarkets In the first market (the lonefary market),

. agents _can sell their endovment  for _money and  purchase

consumption goods 1n exchange for money carried over from the

previous periods. In the other market (the barter market), ‘goods,

can be exchanged directly - for other goods In this economy,

agents - are not subject to a strict cash-in-advance constraint.

because they a:? not formally required to hold monéy in order to
buy consumption gdoﬁs. They ' can alv;y rciy on bﬁsiix exchanges

iof 'necessary.' Inflationary exbectstxons have real effects by

"1nduc1ng agents to reallocate “their expenditures betveen the two

markets The higher '1s the -anticipated 1inflation rate, the
higher Elovcr) 1s the rdturn of barter (monetary) exchanges, and

consequently, the jhagher (lower) 1s the share of one’s

.

‘expenditures 1in  the barter - (monetary) market . Thus, 1t s

possnbie for the economy to embark on a trajectory which ’has the
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property that agents spend an  increasingly larger share of their
endovment 1n° the barter market This leads to an 1ﬁcre;sxngly

higher price level and, at the }mt, to a demonetisation of the

" eCcOnomy Scheinkman argues that the only way this type of

equ111br1hl can be ruled out 1s by making money essential This

‘would require that consumption expenditures be financed entirely

vith money balances held over froam pie11oqs periods P

The third essay considers the alternative case with

_ endogenous * production by letting economic agents choose the -time

path of their ~labour supply optimally It demonstrates thii
undgr general conditions on prpferences, technology and lonetarj
grovth, self-fulfilling equilibrium paths cannot .be ruled out 1n
a cash-in-advance economy x;;? endogenous productlonr .Th;}e

exists en - infinite number of equilibrium paths’ that lead

asymptotically either to an infinite level of real balaﬁces or a

collapse of the monetary economy ..

- The essay derives the conditions that ‘must be imposed to
make sure that the convergent path 1s :tho unique equ311hriun path
of the wmodel- These conditions are compared to those that must
be 1mposed 1n overlapéxng geﬁerstlons models and 1n -odel; that
motivate the use of money by introducx;é real balances as an
argument of the utility function | .

The essay also discusses another type of indeterminacy which

ari1ses vhen the economy. follovs PFriedman’s rule for the optimun

quantity of money Specxfxcslli,a 1t 1s shown that vhen the

monetary authorities deflate the wmoney stock at the dxécpunb

1)
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rate, the economy rs indifferent between -any level of real

balances higher than a certain critxcal_,nfue This 1is because
there 1s no cost for agents. to hold cash in excess of *what they

need for transaction purposes

[t}
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C . ' °  Footnotes
S * 'An exception. to this general rule may be found .in CGrandmont
and Younes (1972, 1973) vhere 1t 1s assumed that agents’ can'
elus;s spend s constsnf ~fraction of their -income 1n the pe}'lod
‘1t 1s earned _ .
- + “This resylt does not hold when preferences are described by
- . ’
e logarithmic utility functien N
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1. INTRODUCTION

Thas .essay investigates the effect of fully anticipated
inflation on "the stock market It 1s shown within the construct
of 8 choxce-theoret;c intertemporal general equxIlbran model
that inflation, through the cost of holding money, 3e1165~ s tax

on corporate earnings and conseqiently, ‘exerts a depressing

effect on the stock ‘market The essay’s main contribution 1s

‘therefore to provide an explanation for the observed negative

- g —————— —goFFelation- betveen—inflation--and-steck prices ' —

—

The analysis proceeds by 1ntroduc1pg money 1nto the asset
pricing model of Lucas (1978) v;a s cash-1n-advance- t:onst'.ramt.“1
This allows the solution for stock prlces‘:tg take explicitly 1nto
gccount: the monetary nature of the econonf More specifically,
stock prxles that are  the d;sc&unted value -of real future
cofpofate earnxg;s net of {ﬁflatxon tax are shown to vary

1n§ersely vith the 1inflation rate

The effect of the inflation tax on the stock market

discussed here 1s independent of any  features L of corporate
taxation emphasized 1in Feldstein (1986), especially the absence
of complete 1nde;stion

The essay proceeds as follows The second section presents

and solves the 1nte;telporal choice problem faced by the’

. representative consumer-vorker and by the representative firm

The third section "considers the steady-state 'equ111br1un of the

model and discusses some .comparative static results " The

conclusrons are drawvn i1n the fourth section.

34
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.  The Constmer—Worker and the Firp Optimisation Problems.

- Consider an economy ‘with  two representative agents, a

consumer-worker end a fira, both. “assumed to be blessed wvith
~ T * L § - - -

perfect ‘?oresight The gms?er's objective.1s to maximisze his

<

lnfetime utilaty
U = T2 ve L), 0< B =1/u+p) )

vhere P 1s the consumer’s subjective rate of ' time preference,

U() his .6535£Ex}’”6t?ﬁ't}" function, ¢ bhis current consumption

and ,Q‘ his current work effort The utility function 1s assumed

to be strictly quasx-éon}:av“e, vith < and ,Q, b’emg‘s

inferior gqods respectﬁely &
'The' consumer-vorker has' three msin sources of income He

sells hls. labour _services to the representative fira at the

.competative nominal wage W, He can claia a~share of the firm’s
real profits, D, bj purchasing equity This share corresponds to
the fraction, xh of the firm’s only equity vhich 1s assumed to

L 4

be perfectly d}ilsxble The consumer also receives from the

government a  lump-sum nominal transfer payment I, The.

government finances these transfers entirely by pr;tmg money

Bach period,. the consumer-wvorker olptxully allocates his

-

e B [ -
‘resources between consusption, equities_ labour supply and c&{-

of-period real balances In addition to @ standard budget

<

. constraint, these choices must satisfy a cash-if-advance

L}

(3 [ - ,
normal  and

'y

‘Tt w0
> A4 -



36

constraint Uhl(:h. requires that his expenditures be financed with

a

ioney balances held the beginning of ;he perxod2 This
restrictioh has 1mportant 1mplications Jor the sequence of

transactions occurring within any given period, 1n the folloving
: ’ o

»
.

viy .
The consumer enters period (t) holding M‘ units of money ﬁ\

°

balances He wmakes a labour supply decxsxm ‘and he uses his

money balances to finance his consugption and his .net purchase of

out at mket pnces P‘ and' Pyq fespectuely, vhexe Py 1s the

- \
'dd'lld'§ price oi, one: unit of ¢, and q, 1s the pnce of LIRY

‘ 1 4
teras of ,c\;!f{_ent. con__sunptxom ,Thus Piuqy 15 the nonmsl value of

one unit of "s‘ » Once these‘transsctlons a)e conple’ted the ‘goods

and stock markets close dowvn and the consunr-vorker receives has

va.%e 1ncome, W,Qu and his dlndend s‘P;D‘ His cbo1ces of ¢, ,Q.,.‘

N4 and s, 1mplicitly determine MN his endfof-perlod mohey - demand,

. vhich gust- be equal to his vage income plus his' dividend, and the

fraction gf M, he has not spent on e, or % .- Finally, M4

toggther vith 'Ol“,, form his (t-l) .begxnnxng-bf-perxod money
holdings The 1mportant _gomt 1s  that a " share ;bought dunng
. period (t) or a umit of lsbour supplxed st (t) gets renuncrated at
the -end of thc’penod and therefore 1s useful only to Increase

consulptlon in period (t-1)

On the production side of the econoli, ‘the firm’'s objective

¢ '
3 . ‘



1s to choose labour 1nputs, 2\4, to maximige 1ts priscnt value PV

Py = DO TR0/ 0+ 0], @
vhere, .- : '
D, = - wy/Pal, t=1,... 0 - 3)

and r, 1s the aimplicit real rate of interest in . period (t) °

In solving this optimigation probles, the. firm takes the

.. resl wage W, /P, and the real rate of interest r, as given - The

function H+) embodies the firm’s  production process It s
assumed to be twice . dsze_rentx.able and to exhibit dxlmx,shmg
returns to scale ‘

It 15" clear that this stream of profit 1s maximized vhen.the

~

fira chooses Q;,‘. such that . -

f‘(ﬂ“) =W,/P, t=1,...,® ' T (4)

‘the marginal -product of labour equs;ls the real wvage 1n each
peno'd This obtains because laboﬁr inputs used 1in any one
period do not affect the fira’s profits in any other per.iod

fhe economy is 1n equilibrium when all urk"e.ts ;lcar This

. . - .
situstion 1s characterized by the following conditions.

e = 1(Lg) : = N (58)
2.=2,=4 - "7 (sb)

S /

s
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My = M, = 1Hp)M,, o ST
% =1 ' C(54)

Bquatians (5a)-{5d) upl} that the goods, 'factor, soney and
equities market clear 1n each period ° As may be seen from

condition (Se), the money supply M,,, 1s assumed to grov (shrink)

at the constant rate U This assumption 1s made for simplicity

and does not affect the qualitative features of the conclusion

* reached “in “the third section '

Consideration of the general equilibrium properties of the

econbly requires & prior g derivation of the solution to ‘the

maxinisation plfob"el solved by the consumer~ So, let us turn to

\

this first. task _._Q.The recursive equation of - the consumer-worker's

- dynamic p%ogr@umg problei -1s  given by (6), where - the

maxi1m1sation 1s made vith respect to 'e;, ,Q",, 5, and M4

Vi) = Max [Ue, L) + AVIQL)] - “(6)

" subject to,

- gt qat M.u/ P, £ M/P, + T,/P, + (wl/ Ptlﬁu + 8D+ qay, (7)

and - ' . ‘ . ’, J " L .
et qds - 8) £ M/P, . . (8)
. and vhere, . S L
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Q,=ff. for j=t, ..., 0
8 = (wu/Pp ql;.’l‘" D, MI/PI)
R

Mg = Mt-l,d +l"‘

Bquation (7) 1s the standard budget constraint that equates
total expenditures to total resources each period And equation
(8) 1s akbe cash-1n-advance constraint vhich formslises the need
to finante expendxi‘.ures~ vith  previously accusulated money
balances .

It 1s interesting to note that ‘there are tvo concepts of

. vealth 1n this lodel Total wvealth as gnen by the right-hand
side of (1) and - hquld wealth as measured by the level of real
%
balances held at t.he begmnmg of each . period This distinction
exists because a umit of vnlth may be consumed only 1i: 1t 1s-
“held 1n real balances at the begmnmg of the period
Bcsules 'the budge; constraint (7) and the liquidity
constraint (8), the consumer’s &oxces through time must sati1sfy
“the folloving negdssary Buler equations ¢
'Ije(‘J:&;‘*"Y:r E . ' (9)
~Ug(-) = BUL 1 XW/PXP/ Pu_J ' ' 7 {10)
Ul Ja = BU,( kl[(P\/ P kl)Dt +1m] e - m)
. @& = BULLNPTPL) : 0y
. !
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(w/he)e a, snd <y, are the Kuhn-Tucker wmultipliers associated with

constraints (7) .and (8) respectively, and must be greater than or

equal to sgero Moreover, given the different vealt!) concepts, «,

and <y, msy also be interpreted as being the nmarginal indarect

ut'xhty of vealth and the wmarginal 1ndirect utlht;y of
liquidaty

-

Briefly consider the intuition behind the Buler equations
— » Condltxq?x (9) states that the consuler‘ makes his consumption

decision by equating the marginal "utility of ¢, with the marginal
~ ®

-

indirect utility of .Ms/P‘, the latter being' the sum of the

na.rgmai utilities of wealth and fxquxdlty Condition (10)

- determines ' the consuper’s labour supply by "equating the marginal

disutility of vo.rk,'—Ul (\) with~the marginal benefit of work

¢ .

By ‘offering one’ more unit of labour at time (f), ‘the worker raises

his - end-of -period 1ncome by W, "dollus_', vhich _may be consumed

st time (t-1) vhen 1t has a consumption good value of W,/P,,,

This extra consumption 1s expres'sed' 1n currens utili¥y vhen

veighted by the‘-dxscountcd marginal \;t;lltj of peno'd (t+1)

N b8
consumption Condition (11) dictates consumer choices 1in the

equities market I?. says that the consumer cannot gain at the

tn

w.aargin from buying an extra share at time t.,~ onsuming 1ts return

P and converting 1t -back 1into consumption at time (t-1) Note that
P . . . .

in. (13) .P‘/PM ‘multiplies D, because 1t 1s available for

conéulptxon at time (t-1) only Tondation (12) indicates that the
%

A
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consumer chooses M,y such that the marginsl indirect utilaty of

money balances held at g.be ed of (t) equals - the discounted
[ y X

marginal utility of the extra consumption the money balances: will

allov 1o the next period

Three points should be made before concluding this section

First, the rate of u;flatxon, . 7, 1nfluences - the .consumer’s

choices through the appearances of P,/P,, = _l/(l+1rJ in

~equilibrium conditions (10)-{12) Hence money 1s not

supernel_x.t;a.l in  this model ° Second, vhen the consumer-worker .-

makes his labour supply decasion, he does not take into account

the effect of his choice on. D, This follows because he .is
representative . of many 1dentical 1individuals. Therefore »1‘t 1S
—\

assumed that he perceives his indwidua/ actions as having no

effect on the firm's Hﬁyroflts Third, 1t 1s postulated that the

 ‘government makes lump-sum transfer payneﬁts to the pnvate.

sector, so that consunérs’. decxs:"ons vith Trespect to money

hol‘dlAr;gs are .independent of transfe'rs 0f course, vhen ‘the
consu;er 1s representative, i /ooks as :f the distribution of
money 1S made 1in proportion to. existing hol&mﬁs\so that noney'
ap.pear.s to be c.arnmé interest This d\ccurs only because of the

simplifying assumption mentioned above, and 1t would not arise 1f

the economy were modeled explicitly as having s=sany adentical -

»
consumers

N -




III.  Steady-State Equilibrium

The economy 1s 1n equllxbrn.m vhen the goods, factor, money

and equities markets clear 1n each period This prevails. wvhen

choices satisfy [SAHSd] in addition to [(7)-{12) Moreover, ‘the
analysis 1s restricted to the steady-state vhen all real
variables ¢, ,Q. M,/P,, ~Wg/P;, @, & and <y, are constant
[}

thr&ugh time

conditions  chayacterizing  the model’s steady-state - equilibrium

are
e=1l) . - - | (13)
M/P2e'y B (14)
Uf)=a+y - | (15)

; ~Uy) = AUL/a+mre) o - (16)

| Ul = BUL[1/0+mID + ] o,

vhere . equation '~(13) 1s  the econony’s“_steady-siate budget
constramt,-‘ vhich séys that consumption eq:als 'p‘roductxon each

period. Condition (14) 1s the economy’s liquidity constraint

" vhich becomes®” binding un®er the 'assunptié‘n that g, the grovth

rate of 't‘he money supply, 1s strictly igreai’.or than —[p'/(l+p)]

From now on this assumption wvill be made to ensure that’

&

M/P =c (14)
Y
Y%

Therefore, upon making these substitutions, the
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Therefore the economy obeys a simple version of the quantity
theory of money vwhich says -that the st‘ea&y-state rate of

inflation eqtials the growth rate of the wmoney supply

Using the definition of M, (i4'] na'y‘ be resrranged

to yield
| : ‘ ¢ = (- w/0+mX(w/P\L + D) + T/P (18)
% vhich 1s an alternstive vay of wrating the ecol:xoly’s stesdi-state
.i . | budget constraint This reformulation highlights the tax that
inflation levies on the representative consumer-vorker. V?ge
income and dividends must be deta‘med 1n money ‘balances before
they can be spent on consumption goods Vhen the inflation rate
1s positive, the real value of. these bslances available for
consumption 1s reduced, 1in fact, each reai. dollar received .e;ther'
as wage 1Ncome oOF :as'dxndend 1S tax'ed by a factor of w/(1+mw)" -
'.Hggg‘ger, ‘in  the _noJel’s' general equilibrium, the real value of
the "'Eo'verh-ent’s transfer pa&leht alvaf‘s equals the loss of real
. 1ncome caused by't.he inflation tax ) | )
. - . .
' (m/t+mXW /Bl + D) = T/P’
This last.. expression 1s found by substituting (3) 1into (’18)" The
inflation. tax levied on the ~individual © as “vorker and as.
'sharehc;lder 1s used to _subsxdx(u him as Iconsuler . ]
,‘ In this set-up',' inflation 1s a s'pecxfxc tax on- work effort

and on dividends This dxstor‘t'u_)n influen s,j"resource allocation

- . . ‘\ L3
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"and relative prices Hence 1t 1s 1important to consider how the

economy adjusts to a change 1n the steady-state rate -of
inflation
The effect of inflation on the labour-leisure choice 1s

investigated 1n Aschauer and Greenwood (1983) Their conclusion
- -

that the steady-state values of ¢ .gnd ,Q are negatively related to
inflation holds in—~the -present set-up. Market activities use
fiat money wmore 1intensively ‘than do non-market activities like

leisure As a result, vhen 1nflation goes up, it becomes

advantageous to substituté out of . the former 1into the latter

Specifically, 1t: }:;n be shown that®

: -‘Aadﬂ/dw <0
and,

de/dn = rilyal/am <o,

This result has 1mportant 1implications for the steady-state

- value of the fira's dividend. .Under' the assumption that i) 1s

strictly concave, '

[

v -

a higher .-.rat.e' of 1nflgt1,o_t.x° is associated nt;h & lover ‘l?v‘:e} of

[}

AN
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" ‘Once the model’s equilibrium u.luos_ of e andp.aa_xjeg"-"

determined, - condition -{i7) may be  used to price the firm’s
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outstanding equity Rearfangmg (17), reveals  that 1N

general, gq, édjusts such that the dividend price ratio plus

.o e~ a)/9), the proportional rate of change of q, (the

capital gan), equals the real - rate of interest, ary, 1n

each period -

‘v, - _..UJ'J/#UJ\..J —l=rn= (D;/(H'ﬂ'])/q;. + Qe — @)/ {20)

-

In steady-state equilibrium, the zate of capital gain 1s

’

sero and the marginal utility of consumption 1s constant

Therefore, the steady-state real rate ?f; 1nterest equals P, the
consumer’s constant: rate of time preference, and 1s - consequenty

-1nvariant across different inflationary regimes,

; . r=p =@/ B

Rearranging this condltion, 1t can be observed that the steady—
state value of 'q 1s the discounted present valugt of th;.fxrl's_v

- diyidend stream, net of inflation tex

i
- >

o - q=Q-7w/0+m)D/p

“ Bxpreszxon (21) clearly ulentx'fns3 the -char'm'els through
vhich- variations 1 the inflation. rate affect the steady-state
value: of the f{r}'s. equity A higher rate of mf}atxo_n caused by
a preyxsusly unénticxpated step ‘mcroa;e, in the growth rate -of
the thO" supply has tvo effects’ on the'—sﬁ;ck market - First, 1t

) . S, _

lowers the consumption goods ,vh}ue .att'ached to a g:-ven"?st.rean of

4




dividends Second,’ 1t reduc.:es the firm’s profats (d1ndenas)\\

because 1t ;hstor,;s the labour-leisure choice 1in favour  of non- o
.o . : . RN

market activities Consequently, to maintain equality 1m (21)

corsumption goods only after money has been detained for one

. period If inflation rises, the consulptlon goods value of the

.sup'plx.er,,s v1th.no'\rby printed money so ¢hat their labour-leisure

dividends " begause 1t _raises the 1inflation tax levied on -

‘\

betveen',p and the dividend. price ratio, a permanent reduction 1n ;
°

-

.q‘follovmg 8 rise 1n A 1S necessary
Inflation affects the stock market becayse the equity 1s 8

claim on -the firm’s* nominal earnings i’rof;ts may be spent on

dividends 15 affected adversely for the reason mentioned above
This cleaxly reduces the attractiveness of e'quxtxes and leads to
a .fall 1n the deund for "theam The stock market must hoverver

clear, so the price of equities has to fall -

2

It 1s nportant to realxze that the chnnnels through vhich
inflation affects q are ;ndependent of _one a.nother. For

instance, even 1f - the government were ~ to subsidise Tlabour

choices were not, distdrbed -‘ky variations- in the wnflation rate, ¢

v'ould'svtlll be affected thgeugh the tax that “inflatron levies on

dividends °- ’

‘Vhether the same result applies for the impact effect on the

' ~- . o !

nonmalgvalue of the fira’s equzty, Q‘ = Py, 1s uncertam The.

Ieason 1s that an unexpected step 1increase 1n the mflatum raté

- grovth rate of” tl" loney supply -- by reducmg the economy’s
- . : '- . "-

v L.

4
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leve] of output, makes the price level higher than t would be

othervise This additional - effect works 1in the opposite

direction to the fall 1n q, and may result 1in a higher Q,

Figure - I belov describes on a logarithmic scale two potential

adjustaents folloving - an ~1increase 1n the steady-state inflation

_—

The curve lasbelled /m Q,, 1s drawn under the assumption that

rate occuring at t'

3\
<
the-" fall in q dominates the rise in P,, and /n Q,, shovs what

happens under the opposite assumption .vIt 1s understood that
these two curves have a slope equal to the inflation' rate

-, The fact that Q, may move 1n a dxfferent direction than q

Ll SRR VION

clearly undermines 1ts usefulness as an 1indicator .of the fira’s .

value Movements 1n the stock market are preferably assessed by

using g

IV. Conclugion.

One of the most puzzling empirical facts that bas emerged in
ret:tmtO decade;s " 1s the apparent negative correlation. between
mflatsxgn and stock prices This essay has presented a3 simple
theoratical lgdel that can account for this phenomenon - It has

been shown that 1f transactions are subject to a cash-in-advance

constraint then 1inflation levies a tax on wmarket activities and

thierefore exerts a depressing effect on the stock market

47
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W FOOTNOTES

‘Ilposm; this t:ypo of constr;mt 1s nov standard practice
1n  monetary economics See for example, Lacas (1980, 1982),
Vilson . (1979), Hcl-pnn '(1981), Helpaan and Rasin  (1984),
‘Kohn (1981), and Stockman (1981)

%ohn (1981) tboroughly discusses slternative formulstions

of . this constramnt -

It 15 assumed that the-vorld starts at the beginning of

period one For this reason, ro 1s defined ss sero

_ “Stockmsn (1981) explains 1n o closol.y related set-up hov

the Ruler equations are derived from the first-order .conditions

of the consumer choice probles

“he reader 1s verned that speculative bubbles equilibris
are being 1@0:08 For s discussion of speculative bubbles see

Obstfeld and Rogoff (1983) J

: [ 4
®Ror convenience, time subscripts vill be dropped vher the

-

context 1s clear
' 3

™o prove thst the cash-in-sdvance 1s biuéi’ng vhed 4 is

grnt.o,r‘ thn.ép/(l+p]] one can proceed as follows  Observe that
. < .

in s steady-state, UJ) is constant - From (9) this mesns that‘

a, + v, has to be constant throtigh time. ~ Suppose 7Y, equals sero

(19, the liquidity constrsint  is not bxndmg).' Then  (19)

49
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1mplies that at varies through time, which -1s s contradiction
to (9) ° Consequently, ~the cash-in-advance ffnstrsxnt has to be

-

bxndxng\xn ihc steady-state

The first of these results 1s found by differentiating (16),

Ljam=—0+p1g/ IV ~U/uU - INu Ut BaH+ MU Jo

under the assumption that lasbour 1s “inferior and consusption

noraal

*Alternatively, f oqugty:'ﬁoidcrs’ vere suséxdised vith

nevly printcd money, the inflation tax would disappear, but the

- labour-leisure choice would still be dxsturbqﬂ :




CHAPTER & An&icipﬁed Moaetary Policy in s Clower
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'L Introduction

It 1s generally agr';ed that government pol;xcxes may have a .

siggificant 1nfluence on the allocation of resources In & vorld

of perfect pnce.flexxbllxty and rational expectations, the

extent and nature; of these ~effects depend on ;rbet‘her the

government's actions are perceived as permanent, transitory,

and/or 1f they are perceived by the private sector before they
are instituted This™ ‘essay ‘w11l emphasise - particularly the
effects of anticipated monetary policy by analysing the responses

L ‘ :
of an economy to perfectly foreseen: changes 1in the growth rate

~and 1n the level of 1ts money supply  The analy51§ 1s conducted

vithin  the 'const_.ruc't. of an intertemporal general equilibrium
model that lakes. explicit , the techaolegy of cxcfaange and the role
o_f money \as- & wsedium of exchan‘g;e This 1s done by mtroJﬁcmg
money. via & Clover type ‘cash-in-advance constr;;xnt\ Stockman
'(1981), Aschauer ﬁ;ld Greenvd‘od (1983) have d'elohstr'ét.c& that 1n

ths ~type of model money 1s not superneutral and “inflation 1s s

tax on market activity This tax thst inflation levies 1s the

key element that permits -anticipated mondtary ﬁdlxcy. to have any

- real effects i this eCOnoOmy The prospect of a higher loigetary

=

grovth generates 1nfla_t"i'6na:y expectations  that reduce  the
expetfed return of lsboﬁ; supply This induces a substitution of
leisure time for consumption The essay analysté the 1mplication

f this' substitution for the time path of output, e._plo}unt, ‘the

real and the nominal . 1interedt fstes, .and the stock market:

° PTI%S L . . ’ . .
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- The essay 1S brganlzed as follovs . The fxrst section 1s the

_1ntroduction The second sectigh states the ch01ce problels faged
by the different eronomic agents and gives the deflnxtx?n_ of:~
equx{;$r1ul'~. ihe third section nnalysgs the - éond\ixons' 'for .
optznilxtj.' and ‘dxchSSos' tﬁe-. gropertlés' ‘of the ' stationary
equilibrium ‘ ,z!hc‘ %ou;th_ and fifth sections séﬁdy the economy’s
adjustment_ xo.;yhrfec}ly‘ foreseen chaﬂgzs 1n the grovth rate and
in the level of thé;:loney supply Thz.;sexth. section hlghlxghts
how the model can be used to. anslyse the effects of prospect1ve
changes vhich are real rsﬁher than nonetnry in npature It also
dxscuss;; the 1lplacat10ns of relax1ng some of the prevxously
made assunptxoﬁ{ Finally, the ., conclusions are dna;n 1n the

seventh section

II. The Model

-

. . . . S
Consider an- economy, with tvo distinct 1ﬁf1n1tery"}1ved
representative agents There 1s s -consuge:jﬁor‘or vho :!ax1;1zes -
his Lifetine utillty and there 1s a. firm thet lax1lfses~ 1ts
present . value Bvery pcfxod, the consumer l;kes 8 consulptxon
decls1oﬁt a  labour sugpl; decision, and 4 portfo]:o allocation
‘docxsu.m betveen mon y," bonds mg.oquxtxos' hr.e, 8 bond 15 a
claim to one unit of money to be paid ngxt por:bh‘ vhile équxtxeé
entitle the bearer to s -fraction of tﬂo fira's profits -ewrned
during th; period Pér analyfxcalf simplicity, 1t 15 assumed thsi
the representative fira bas ‘only one umit of- equiti',ou&staqung

This- unit 1s perfectly divisible  hovever - Labour services

‘¢

3
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supplied by the consumer 1s the onlyi factor of production
Goods, factors and assets are traded 1in perfectly congetxtlve
markets  All agents have pérfect f&resxght

In this econoi), the demand for money 1s motivated through a
cash-;n-advanc; constraint which forces pet transictions 1n the
goods and assets markets to be financed’ with money.balances held
at the ) beginning of the  period ' This ~ Tequirement
restrigts the circulation of léney 1n 6&he' sodel 1n a3 way that '1s
crucyal for _the anily31s conducted below For this reason, 1t 1s
.useful ;o reviev the timing of transactions occuring within any
glven period - | RN

At ihe be€1nn1ng of every period, all financial markets open
.and operate The .representatlve consumer allocates his ﬁortfollo
betveen bonds, loney'/and equities under the restriction that his
net acquisition of aééets be frmanced with the stock of money
balances he held at the beginning of the pertod The latter 1s
the su; of the stock Qf money he carried over from the previous
period plus a lump-sum transfer payment he received from the
government at the beginning, of the perxod‘  After the clearance

of all fin¥ncial markets, the consumer moves to the factor and

"goods markets where he supplies labour services and purchases

consumption goods for a value not exceeding his holdings of money
balances at the closing of financial markets As a result of
these transactions, the firm accumulafes cash balances throughout
the period A; -the end of the period, 1t distributes these
balances back to the consumer as . fsct;r .and_ divxdend payments

Q

"
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Therefore, the flow of money payments through the economy 1mplies

that the loney. outflov of one agent 1s exactly matched by the

money iﬁflov of the other  .More 1|§Ortantly, aoney Income earned
during one period can finance expenditures in later periods only 2
‘ Formally, the representative consumer/vorker solves the

folloving  dynamic foptxl;:at:én problen

Chooﬁe
‘ ’ . _ \
.‘ -i €y AQg';, 5, Bg, M‘.d z .{Or‘ t= 0, ‘. c ey oo
to maximise
o U=zopve+vil] we p<psi/ural<t Q)
subject to ‘ ’
et"'ﬂt’?"'nt(Bl/ PJ"Mu/ Ptg.M'\/Pt’Bl-l/ Pt"’(wt/ PJ‘Qs.uﬂ\Dt"'Qt&-l @ .
6>98=8, - R(B,/P,}-B, ,/P,SM, /P, . g

«.20, 0.20320M,20

vhere ¢, 1S consumption 1n period (t), LL, 1s labour supply in

[}
-~ L}

period (t), B 1s & subjective discount factor which 1s equal to

one over one plus the rate of time prefcrcﬁce,' P, 1s the price
level 1n period (t), W, 1s the nominal wvage 1n period (t), B, 1s

the nulbo} of bonds purchased 1n period (t), Ry 1s the nominal

"price of bonds in period (t), s, 1s the fraction of the fira’s

“equity held 1n period (t), q, is the price of the equity expressed 1n

W,
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teras __6f period (t)’'s .consumption goods, D, 1s the dividend

- distributed by the firm in period (t), and finslly, M, 15 the

money stock the consumer/worker detains at the beginning of

period (t), 1t 1s composed of M, 4, the money stock .held over

<

from period (t-1) and of T, s lump-sus transfer payment made by

———

the monetary authorities before markets open, 1 e. M#M‘_u-ﬂ‘.

Bquation (2) 1s per@-(t)'s budget constraint while

equation (3) 1s the liquidity constraint formalizing the need to-

finance net transactions wvith money balances held st the ’

beginning "of the period *

Finally, U{) and V() are the momentary ut:ility functions
They are assuaed to 'satls.i/'y " the follbvmg standard

restrictions * y 7

U( 20, UH) S0, U0) = 0, Uleo) =0
V') =0, Y‘(-) £0, V{0)=0,

V'(Q.)'=-—°° for some positive level Q.

v

L2

On the production side of the economay, the re.presentatne

f ch s lab ts to maximize 1ts' present value PV
1n\\oose abour 1npu o 1m1ge P ue

‘Pormally, ~the firm solv‘es' the following probles
P .- .
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Choose

SQ“; for ‘t=0,...,°° ’

to maximise

- oy = STl W

subJ‘egt to
- D, = (Lo - (W/P), | 5)

2 , : l’-l:O

vhere r, = [(l/RJPg/PM]' - 1] 1s the real rate of.lﬂterest

prevailing 1in the bonds market during peri’bd (t). The function

3

f() embodies the firm's production .process. It is}}n to be

tvice continuously differentiable, to exhibit diminishing returns

to scale and to saiisfy flo)=0
i * ‘ "~ The government's mt.g;'ventxon in this economy 1s made
through Iump-sum - nominal transfer payments “to ihe
‘, ¢ ©  consumer/worker This expenditure 1s . financed 'entlrely by
. przntlr;g‘ pe; money Thus, the government's | Budget  constraint’

- 1s equal to

e e s

P‘ = M” - Mg-u

vhere M;, 1s the economy’s outstanding wmoney stock in period(t)

To simplify the analysis further 1t 1s assumed, unless othanse

specified, that the money stock grows at a constant rate p.. This -

o

o ot—— e
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assumption permits to rewrite the government’'s budget constraint

as,

.

T\ = #My,, - ®

. The economy 1s 1n perfect fores1ght' equilibrium vhen the
plans made by ' the representative consuner/vor.ker are éon51stent
vith those of ~the firh This -situation prevails vwhen the

folloving conditions are satisfied

(II a) The representative consuaer selects s - plan

§ e, ‘ :,, %, B, My { which solves (1) subject to (2) and (3),

taking § P, W, qy Ry, D, I'=pM,_ { as given

(IL b) The representative firm chooses a plan $ ,Q“ { which

\—

maximizes (4), taking § W,/P, { as gqaven.-

(II.c) Given these individusl choices, prices § Py W, q; R, | aré

such that all markets clear ' : o
e =12 v t=L,.,

0,=0.=10 o =1

M = M, = M, = (1+uM,, b=,

- -

B,=0 . \_\ S ;=1,-...,oo

=1 o t=1...,

1)
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_This- definition of equilibrium 1s standard 1n general
equilibrium sanalysis It means that 1f the representtive
consumer fworker and the repriéentséive firm were to -individually

optimize taking equilibrium prices . as given, then the resultrﬂg

*market' demand and , supply quantities ‘would Juéi‘ clear the.

markets ‘and would 1;{}d market prices 1indentical to those taken
i‘; -

) 5 ) .-
as lve T
g n > c

This conc]udes the descr;ptxon of the econonzc cnvxronlent

BN

under study The next section of the essay states the equilibrium

conditions and analyses their mplications for the model’s

' endogeneous variables - This prepares the ground for sections v’

and V vhere the economy's response to anticipated monetary policy

-

1s analysed - -

Iil ‘Equilibriusa_Conditions ;nd Shrhonsn@:

-

- This section of the essay bcgans vith a discussion of the
conditions ‘that must  be sat:sfxed by the consuner/worker and by
the firm 1n order for thqn~ to behave effxcxently through time.
The 1lplx£§txons of these condltxons for the guneral equilibrius
of the economy are anslysnd subsequontly .

Consxdcr first the consuner/vorker’é opt1nx:§tion problen
The Wwaximization of - (1) Sﬂb]!C{ to (2) and (4) tshng all the prices

as given, 1s a standard dyna-1c prograll1ng problel " Necessary

conditions for this “type. of prablem are nggn by.
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: . ‘. U'( J=a + 7t : . (M
-V = m..dw/mr\/r..a L )
“ ’ - thﬂ M».I(P./ Pt.JDt + ‘lua] ‘ .(9)
- U1/ U= RyfPit/PY A (10)
aui/m ﬂtﬁ wll/Pld ' . . (1)
L ‘ (
L MJP.+&-JP.~{wJP¢2.+uD.+q.u-.—e.—q.s.—ms‘/r.)-m./mzo
‘ : N . . 2 . . - ‘ (u]
- . - , Lh‘=o ag_ .
. . . r
u‘/m—q—q.&s.-s.,a—n.(s\/waw/v.zo . .
v ‘ (13)
. [MJP;-e.—un—u.J-RJB‘/PJf&-.{P.}i.ﬂ. 720 < ;
- s ! . - .
™ . . . . . . o <
R ) \ " . Vhere @, snd Y, are the Kuh.!uchr sultipliers associated
. S | vith constrasints (2) and (3) Condxtmns (1)-(11) an the
P ) _'Bulor -equations that mmtu that the upnsutphn .household
! . 'solocts q, 2. u. B. and M, offxcuntly ' throngh tine
i - coodxtxoos (12) (13) statq that - the budut and t!u liquidity
o? » -

, 5 . e cogsmints sre binding vhepever a, dénd 7, are different froa -
- * ‘,A sero Consniior o@nlxbnul implies ‘that .a, aad_ ‘i. uay be .
o . 'mtorpntcd u ths nuuul u_dix'oct‘ utilaty - of vnlﬁ -ﬁd the

. _ T munlﬁ ‘ind1Tect atilaty of liquidity respectively 'Thu 18
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because :they measure the gains 1n utility from relaxing the

. budget and  the liquidity constraints by a small amount Observe

that <y, .1s only' the liquidity component of the marginal utility

of real balances Real bslances are also part of wealth, so that

t.pe total marginsl utility of real balances 1s the sum of &, ind 7,

.

Buler equations (7)-(11) may be given the folloving
intuitive 1interpretations Condition - (7) states that the

consumer/vorker .consumes  unti]  the  margimal utility  of

consumption equals the marginal indirect utihity of M,/P, The

r

latter 1s the sua of the marginal utilities of wealth and. of

v
liquidity Condition (8) determines the worker’'s labour supply by

equating A the merginal dxsuixht.y_ of work, ;V'(-ﬁ), .\nth the
marginal benefit of work By offering’ one more unit of labour at

time (t), the vorker raises his Aend-of—penod labour 1ncome by W,

umt..s.of money that he -ny exchange at time (t-1) fér (W,/Pi..)
units of .cohmlmptlon goods -~ This™ increment 1n consumption 1s
valued 1n terms’ of ~current ﬁnl;ty‘ vhen 1t 1s 'veighted by the
discounted marginal  utilaity of period (t-1)’s  consumption,
Ex;;ressmn (8) determines thg cons:t;ncr/Vorker'S‘ transactions 1in the
oquxiy market I says 4that at the OP;II\II the consumer cannot
gs81n st the margin from buying an  extra share at time ().

consuming 1ts return and converting 1t back 1into consumption at

time (t-1) °° The firm's dividend RE veighted by (f’./P...] be;wse

1t s consungble only at time (t-1) Bquat.xdn'(lO) 18 the
. . . \ . .
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condition for effidient borroving It ssys that the consumer
purchases (1ssues) bonds until >the u;gmal rite of substitution
of consumption 1n adjacent periods 1s equal to the currency price
of bonJc\txles one plus the anticipated ‘rate«of inflation The

nominal and real _ interest rates, " i, and r,, 1Bplicat 1n the

bond’s price, are given by [(l/RJ—l]L and -[(1/R)P/P.J)-1]

respectnel} Finally, condition (11) 1indicates that the consumer’s

chorce of ',M“ 1s such that the marginal indirect utility of an

extra unit of money balances held at the end of (t) equals the-

discounted marginal utility of the extra con;suiphon this ‘umit
of wmoney will allow 1n the next period

..Consxder nov the decision problem faced by the
representative” fira The formulation of this probleﬁ ‘has no
intertesporal dimension This 1s because the labour 1inputs used
up 1n any one period do not influence  the level of .productxon in

other periods - Under these circumstances, the represcntat'ne

-~

firm maximigses 1ts present value by hiring lsbour services, '2‘_,,

s

unt1l

I

. rlid = W/P, . (14)

» - '.h *
the sarginal product of labour equals the resl -wvage 1n every
period
Having presented the conditions relevant for individusl

choices, 1t 1s now possible to ‘look at behaviors in general

equxlxbnul_ As mentioned above, the economy 1s 1n general
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firm's, stream of dividends

.. L

) equilibrium vhen (II a)-(II ¢) are jointly satisfied, so that

prices and quantities are simlltaneously determined The links
amongst the model's endogenous variabl\es may bhe unveiled ‘by
manjpulating conditions (M)-(14) evaluated. -1n general

equilibrium For 1instance, solving equation (9) forvard

‘indicates that the vqlue of the Trepresentative firm constantly

adjusts to _}eguate the discounted value’ of expected ~future
dT¥réends ° ‘."- '

~

w = Zo[[Tol/a+n Js/a+ =), 15)

This asset pricing function 1s similar to Lucas’ (1978)

except for the appearance of the 1r,'s;\"the rates of inflation

anticipated to prevail betveen all future ;sdgscent penods. The
autu:lpsteé rates of inflation appear 1n (15) because 1n this
setup, contrary to Lucss',"fxrns must raise cash balancesﬂ before
they can distribute dividends Consequently, the rate at vhich

r/ .
money depreciates must be fully reflected in ‘the valuation of the

€

’

Similarly, equation (11) may be solved forverd to give,

1/P, = (/&)ZoBn/P) i)

\ g

That 1s, the price of money, {1/P), equals the discounted vsun of
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all future periods’ liquidity services of money, “divided by the ﬂ

present marginal utility of veslth A simlar expression for the

price of money 1s also obtained 1n Svensson (1983) Bxpression
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(16) shows that once the liquidity service of wmoney, measured by
the value of relaxing the cash-in-advance eonstraygt,' 1s properly
identified as the return from holding money, then money 1s priced
like any other asset, 35 a discounted sum of future returns

Turning attention to the bonds market, condition (7) 1n

conjunction with (10) and (11) reveals that arbitrage requires

that, . \ ‘ ) : ~_~
Vl1/P) = BTN/ P | m

The intuition behind (17) goes as follows Money provides
liquidity  services whiles bonds = pay pecuniary rgturn.
Therefore, portfolio equilibrium betveen money and - bonds
necessrtates that -the discounted marginal utility of the extra
consumption the interest payment will allov 1in the next period
equals the marginal 1indigect utility of the .lxquxdity foregone by{
investing 'on§ more dollar 1nto bonds this period

‘Conaxtxon (17) . 1s also useful to clarify tvo gdditional
points erstly, (17) shows that the nominal rste of interest

cannot be negative .ngen that - one of the other .equllxbrxun

conditions requires that <y, be greater than or equal to sero

Basically, this says that the interest payment on money ﬁi- vhich 3
here 1s szero, -- cannot be greater than the return on nominal
bonds when money provides liquidity services and bonds do not °

Secondly,~- condition (17) demonstrates that the economy's

liquidity constraint 1s binding - Vv ) positive - vhenever the .

.
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nominal rate of 1interest 1s greater than sero Thus, the ;conony
holds real balain_:es 1n  excess of \;bat 1s required for
transac‘txon purposes only 1f money 1s as good s store of value
as bonds ' ‘ -

Observe from (12).and (13), that i1n general equilibrium the
budget and liquidity constraints reduce tg'the followinig simpler

forms

o =14 | - 12)
« < M,/P, ' (13)

Substituting (10) into (8) shovs that the economy’s marginal

rate 3{ substitution between working and consuming in period (t)
_ . _ . .

equals’ .the marginal product of labour deflated by one’ plus the

. /

nominal 1interest rate ®

-vidyoly = rdaosiy 18

The presence of 3, 1n (18) 1indicates that -working s

analogueus to an investment decision This 1s because 1n

equation (18), future gs1ns are veighted against current costs
Bquation (18) defines an equilibrius locus between ,Q,'and
i,  Under ‘the assumptions made on U(), V() .and f{), this

locus 1s downwvard sleping with .Q marimised vhen i, equals sero

This link betveen i, and ﬂ‘ alsoixlplus, through the production

funct.xoh, s similar relationship between i, and e Since the

]

-

TN




ey

cash-in-advance constraint 1s binding vhenever the nominal rate

of 1nterest 1s - greater than. sero, 1t must be the case. that

be expressed as follows, .

¢, = min{m,, ¢') : (19)

vhere m, 1s tile equilibrium level of real balances, M,/P,, ‘and ¢
1s the level of consumption attained vhcgn' the nominal rate of

interest 1s sero Similarly, by Ietting sfe} be .t.t;e Inverse

function of f(.Q],, the level of employment corresponding to (19)

. may be expressed as

© 0 02 Wminm, ] - (20)

This association betwveen ¢, ,Q‘ and m,, 1n general

~equilibrium 1s useful because 1t permits to reduce the dynamics

" of the economy to a single expfcssxon‘

—_ . ’ -
Su\’bstltutm‘g (14), (19) and (20) inte (B), multiplying the
resulting expression by M.;‘;,.nnd evaluating 1n market equilibriua

yields (21), an equation that 1s solely in terms of real balances

at time (t) and (t-1)

i Alm) = B(m,.,) ' (21)

vhere,

Alm) = -[th(nin{nx. e'))]/f(h(l;lidn» )] | (2}:)“
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" consumption and real balances are related thfough time This may .'




B(m,.) = [8/(1+ p)]0(min{m,.., D, . (219)

Rquation (21) ag s first order non-linear difference

equation This equstion summarises the dynamics of the economy

in  terms of resl dalances The 'strategy employed belov to
anslyse thé¢ dynamics of the economy consists of wusing (21) to
determine the equilibrium path of real balances , and then to use

this path of .m, 1n conjunction with the other equilidriua

-

conditions to evsluate the time profrie of the other endogenous
‘ungblos" For 1instance, once ‘the time psth of real balances is
known, the behaviors of e, i, q and P, fall directly from (19),
(10), (1S) and the definition éf m, .

" Civen the :lportancc of (21) 1n the determination of the
. . . . 2

‘economy’s dyngmics, 1t 15 vorth spending some time examining the

Bl

basic properties of functions A(’)°and B() . ‘ B

Under the assumptions that U(J, V() and°I{) are concave,

]

functions>Af*) and B(-) have the folloving chsracteristics

s) Al0)=0
b) A)20

¢) Lim,.oB(m} 1s positive and ny'b; infintty

d) For m < ¢!, B') 3 0 as 1) = {00/ Uk §l T

o) Por mZ¢’, BT) snd AY) sare constant and “s.tisfy
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A'l) = (1+p)1+1)BY")

Thus, function Af-}) slopes upward and passes through the

. origine, while the shape of function B(:) depends ‘on the value of

(¢}, the elasticity of marginal utility Specifically, function

B() for 0 £ m £ ¢ slopes upvard or downvard depending on

-

vhether 7c) 1is smaller ' than or greater than one In. general the

o

elasticity of wmarginal wutility varies with ¢ Hovever, for

. anslytical convenience, 1t will be assumed throughout that Ufe)

exhibits' constant elssticaity of marginal utility ¥ith this
simplifying assumption, the slope of B{) 1s either positive,

‘null or hegatne depending on vhether 9 1s smaller than, equal

to, or larger than one " Therefore, '(d) can be replaced by,
&) For m £ ¢, BY) = (B/0+p)UeN1-n) 3035 n £1

It may be added that over the 1nterval fo, ¢]. B{) 1s

strictly concave vhen 7 < 1, while 1t 1s gtrictly .convex when

n > 1 Finally, for m bigger than -¢’, functions A() and

B() ,are linear 1n m because consumption 1s constant at ¢

Pigures I to IV 1llustrate graphxcnliy the. different forms that

A() and B() may take

In general, (21) has an infinite number of solutions 'This

6]
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indeterminacy 1s resolved here by choqsmg the time path of '~real

\hil/a;aces l_ndx‘pg to the steady-state as the oquxl;brxup of the

sodel Gx;kk the forvard looking natur; of the model, this o

; 7 reduces 4o solning {21) forvard under the (additional) ,.

! restriction that the economy should be :in stationary. stite at a
pre-specified future ’po;;od Thus, equation (21) 1s best seen as ¥

! determining the cquxl'xbnun value of m, given the wvalue *

®

of 1;1 ’
— It 1s fairly easy to establish the existence of a stationary

. oqmlxbnﬁl vhere the fove_l of real balances 1s constant through

Ay

tine ‘ Dofu.u ®(m) as the ratio of A(m) and B{m)
) ’ /

- - ) = Am)/Bm) = {VO/IOUEN+HN+) - (@)
| Figure V¥ xllg‘st.utos (22) gfsﬁhinlly. The properties of

A() and B() stated above suggest that (22) satisfies - the

folloving. restrictions -

. : £) #(0) = 0 R .
;’c ‘ g) ¥m}20 for OSm<e

% N . . . »‘_’-*"
‘- ‘ S h) ¥m)=0 for mZec . ‘ \_.{";“""'

)ﬁﬁ) &(m) = (H:an-p)l' for m2¢ -

s ee v W 4 e - e e

A stesdy-state, m{u), :f 1t exists, 1s s solution to

equation (23).

\ : -
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Restrictions (f)-(i) guarantee that there exists a nﬂ;tﬁ smaller

than or equal to ¢ vhich 1s a solution to (23) 1f

-

“u > —p/litp) (24)
Such a steady-stéte~ 1s represented by point a3 in

figure V ¥hen (24) 1s violated, e’} 1s smaller than one and
the economy does not have a staflonary equilibrium Hereafter,

to avold this difficulty, 1t 1s assumed that (24) 1s constantly

o
-

satisfied

Craphically, 1t 1s easily ;erxfzed that the higher 1s g the

-lover 1s the steady-state level of. ‘real balances, m{u) . This

result 1s also found by differentiating (23) with respect to

9

m
dm/du = —[(H'p.[[V'/V' -/ - 'U'/U'}.]“ <0

In this ymodel,- the stationary equilibrium 1s uniquely
dctefi;ned by 1the grovth rate of the wmoney supply .(tﬁe rate of
xﬁflatlon) _ The Begatxve telationship betveen real balaﬂce§ and
inflation 1s due to the effect of ;nflatxon on the labour-leisure
choice Fiat money 1is not required to ‘purchéée -Jeisure time
Therefore, an 1ncrease 1n fhe stoé&y-state rate of inflation

’

(growth rate of ‘the soney supply) raises the price of . consumption

goods 1in teras of lersure time and induces andividuals  to




ety “_:.' .
A\ o

x

substitute leisure time for consumption goods This substitution -

reduces t‘:e need for transaction balances

+  The  rate of money growth that maximises welfare accross

steady-state: equilibrisa 1s given by Friedman’s rule for the

optisum quantity of money In the context of this -model, this
policy 1mproves velfare becsuse, by delivering a nominal rate of
interest of szero, 1t removes the wvedge between the private and
socist iargmal rates of transformstion of work effort for

consumption

Ty The steady-state equilibrium may also be represented as the

3

mffersec't:on of A(-)- and B{} ~ .¥With this. representation m[u.)'

‘f:&’lls vith 4 because B{) rotates clockvise with hagher value of

7 See figure VI for example

Having determined the steady-state level of real balances,

the  values of the other endogenous variables fall from the

arbitrage conditions as dlscusé:ed' above '° *

It 1s 1mportant to understand that the economy 1is 1n

stationary equilibrius only vhen money has been gr'ovmg at a

constant. rate and 1s‘z.expected to do so for the foreseeable

future If @ 1s expected to vary over time, then the economy 1s
not 1n a. stationary eq\u‘libnul This is demonstrated in section
IV and ¥ by analysing the . ei:onoly’s adjustaent to perfectly

foreseen monetary policies N Specifically, section IV studies the

. effects of'a known future increase 1in ‘the growth rate of “the

money supply, vhile section V looks at*s known -step” increase 1n

Tow
o
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“the level of the money supply =
Before concludmg'thijs section, a few vords shoul‘gi be saxd
about the TJpossibility for the model to have non convergent

stationary cycling equilibria This may arise 1f the elasticity
of marginal utility s greater than .one,, so that B{]} 1s

dovnward sloping at the point where 1t  crosses Af) Under
these ‘circunstances, there uy."ex-xst. periodic equilibria of two

or wmore perzods  PFor example, a periodic equilibrium of.t‘vo

~—

periods would be characterised by twvo levels of m,- let them be m'

and m*, such that

Afm") = B(m") and Afm®) = B(m)

’

If the economy was to start at either m' or m®, then its

level of income would forever alternate between these tvo values
. < .

" This particular situation 1s depicted in figure VII - Bquilibria

~vith a8 number of p'enods hxiher than two -are .also possible and

. - - -
Ccould be constructed similarly ‘In the present essay, . this type .
of equilibrium will be disregarded. Interested readers are .
i
mvited to consult Crandmont (1985) for 8, discussion of
“deterministic periodic equilibria in dynamic conpetxtx've €CONom1 ¢S
‘I'V. Petfectly Foreseean Changes in the Growth Rate of the'Moge! Supply. o
\ , .

Section IY‘. shoved how unexpected and permanent changes in\’
lt

the rate of inflat (grovth' -rate of the money supply) ~upu:t

on the economy’s stationary ‘squilibrium by distorting the labour-
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_Tole of expected inflation 1s highlight.cd further by foc{:sing. oh .

the effects of ant1c1pstcd nonetary polici¢s op the econm's‘

" analyses {he gcono-y's adjustment after the "announcesent "ofi Y

.frospectue change 1n the level of the loaey supply . ®

‘latt.er looks at the aeonony 's wudjustaent to an ant:npctcd

_ model  The conclusion drsvn dlfférs honnr , Thc reason is 'thpii
LN '
. antxoxgstod .nflation.  impinges gxffcrontly on thc - model’s

cqmlibriiu;

leisure choice  If this and t{:‘e, next sections of the essay, fh_c

~ .
level of output on the stock mket, an_d’ on the .nominal and. real
mterest rates . A policy i‘s mticipste}l if it is .known- to the
private sector prior -to Jts 1lplcnentstmn This will A'happe_'n_;lf ‘

-

for .anstance th’e Central Bank slw_ays anpounces - nc;r' policies

hd -

before put;;mp them 1nto  effect. -  Accordingly, ~ this section
) ‘ - %

futuse change in the grovth rate of ‘the money supply, wvhile

section V stud1es th; effects of . the ann'ouncncnf. of !a’.

Brock (1974 .1975) and Bla.nchard (1981) conduct slmlar
expennhts ' The fqrner , studies the qffects~- of a porfectl‘y'
foreseen change 1n \".he grt;vth rate of tfhn money suppl; on the
t'.in ~path- of the prive level 1 s model ﬁer; léney‘ 18 ‘an’,
argunent of th‘e i'epr'as:f:stive agent’s utility ‘-fun’eiion.-' Vhile ti;e
change i the level of tho money supply usmg a gener.alucd IS-LM T
lodel _The analysxs conducted hore has mch _more m cogmon with

v

Brock’'s thsn Bla.nchsrd’,s because . bahsuors dre a.lso anlescd

.

vithin tbo construct of ‘'a flcxxb'-lc prxce 'goncral cquilihriur,..

The specific ;xporilmt,_undcr"tckgh"ili; this_section is the -

L

" . .
Ve : M) oL ' ., o .. *
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’ “' ecopomy, be 1n siudyiéute equa.l‘xbnua ddenly, at time (t),

o e - s TS ———

’ ; , . 'supply vill sstart to grov pcrnncnt:ly st >g faster rate g, 1 e,
} o : ncb _porson 's, transior pmcnt 1S, upectcd to grov at a faster rate

,: i . |t tame penod”, 1 This sectan stidies the effects of this
= - g ‘Pn.nount-:uént‘ on sthe econcmy '

Pad

-following Assune msoney has been groving at rate y.o_.and let the

the go'vemcnt.announces that beginning at gue' (1), the wmoney -

49
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_ _‘; \"'. - j' .d" "TQ evaluate. - the effec’ts of thx§ a.nnounceient on the
',.. .‘ v .qu;lx.briun p!bb of ‘t.hi economy, 1t 6 useful w0 separs*.’e; .
. . f~:..éoﬁceptuaily t'.he"evu‘:ts iu:t:o\r(lui'g‘ to 'ut;é'?.hor t.iny take place‘
oo ) ... before or s'ft'er. l:.he policy 1s mstxtutod . ergtly, .‘fx.'on the

.’ ’. ’
- [ o “‘:‘ pcrspoctug of tue ponod (T) he cost of boldmg loney 1S
'\-: L '

} * "? uerumntly hl;hor bocmsc t.ho lonn .supp‘l} 1s oxpect.od to grov at a
[P " lngher rat; ;\L, . - Thorofore .i.xi tne ponod M), the oconony .
- | .. , shou_l. be in stendy-state equilibrium vith s\ lovor level of roal
'."}.-l.,;_-;". ’ bslﬁxces than< before pcnod (t) ,Secondly,_ over t.hg mternT
. .“""‘ o " running frog\txu (t) ‘to txn ('l’) “the consuiéx‘t/\vé‘tker 18, avar'o.. &
&‘? - ‘l ‘that at (T) the pnec lonl vill. be hxghor than ot.honnse A0
.>‘ “o-‘order to avord s -caxt;l loss on his money hol‘dmgs he v:'ll mt
¥ ;l “to lohxfy his spendmg daclsxons nll bcforc pcndd (!) . !’hxs':'
:‘f“' ‘.. ‘ pufs prossuro on the goods urkot und askes the pncq_ Tevel )
l:,iw‘&"_; ; '_ hxghl't than ofhonxgq. orn bqfo_x;o the xhpiuonhtxon of thc‘ 'f.
f .:s._ pohc’ " As " e r‘bs.nlt, 'b‘ctvuf: the an?ouncumt .nnd the
' I‘,‘, nlpinwtatwn of the, .new 'pbltcy real ‘.ba.h'nccs “have -t.o fald -
} o ;1‘ toura thc DoV 'study-stdto hnt e ' .
' o - . v
R e - T ’ ! RS
/ ‘& ; b 3 .* ;'.:,‘E"q ‘,",\"’"-., .. ' - - . o
R B T R IR -V Y SRR
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 vhere m{gty) and n(y..l are tht'st'o‘ady'-s'ts'io' Jov¥is of "Yesl balances

system  (25) cbipt:nms resl .bol'anccs to. converge to the- nov o

' ‘\*
'stci\dy sstate level xin period (1’) oo . e

The exact nature of this adjustaent path depends on 1), the

asticity of marginal 'utxhty : 'Specifxcally, the economy

i ]
converges monotonically to 1ts nev steady-state vhen - 7 s

égdller than ome, 1t cycles around the old . steady-state 1n

rudﬁng the nex ome vhen % 1s greiter than one, and 1t reaches

the nensteady-statc ;n one jump vhen 7) equals one ‘ s

this 1s delonstrated formally vith the help of ethbnun
condition (21) Dunng‘ t.hc adjustaent period, (21) must always '
be satisfied, this means that the mlllhr!“-, path of real

balances must ¢. the following " system of equations, *

: ) : : ! ¢
Alm,) = [B/ u"'ﬂvo)m-mhm |
. | ‘
..-.> ...... ‘..l....‘:.~ . ' |
: Almy.y) = [8/0+ o) [Utmr)my | (25).
Almy) = [8/0+p)]0(my. e,
= o) <mipie) 82T e

}

r

)

vhen ’,némy. supplyi grovs st: rate iy snd 5, rospcct.xuly “ In"’

: scqoi'dincc' ’ nth the 'umb‘iion of © stability, obsmp thst

L
37 o
. Ilu time path of rul bslancu vhich ut:cfx((QS) boforo'
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t.be- nev policy 1s put 1into effect 1s found by working backvard
from period (1) Satisfaction of (25), requires that A(ﬁ-g) be

smaller than A{my ) given thet M > g and Q,,,.= my = m{y,) RIS

means that my, has to be bigger . than . my since, A} 1s an

1ncreasing function of m Then‘procudmg,by induction knowing

v
that over the 1interval [0, c'], "B{} 1s an 1incressing or a

; decreasing function of m dcp;ndm';_ vhether 7 1s smaller or

greater than onme; 1t _foflp;ls that

' 4
2) vhen 77‘<_'l, then .
. My > Wy, > - )xm«r-, > ) ) .> n«; .
4 b) vhen D1, then
. mr < m{) <myp, - .
RS Tm > mlp) > mey
i X -
« ¢) vhen ) =1, then
\ » . ) -
"“‘7\-.-._*\. m, = m{io) > miyy) for t =3 =11
.. V‘“\\ ,‘ Ld . )
: o m =mig) for )21

a "

It is important to understand thst the only uncxpn-;tcd-

76

, change in the price level, or d‘iul'lnt‘l'y 1 the level of resl -
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balancés, occurs at the announcement of the new policy - At this
time, m, bas te jump unexpectedly to s level comsistent
vith (255 Thereafter, the bchvav‘lor of the price level 1s
perfectl-y. forcsecn‘by the consumser/vorker, and the\avolﬁtx’on of
real * balances- 1involves no surprises to his _ Fxlgu‘r.es VIII-XI
111lustrate the possible adjustment paths vhen 03] equals (t+2)
In each case, the economy 1s 1n steady-state -- point .2 --
" undll period (t-1) At the announpement of the nev policy, 1n

period’ ‘(t), real balances jump to l‘evel‘n., This puts the

economy - right  on the trajectory r‘oachmg the nev steady-state -

pomt b -- at the time of the mplnenutlon of the pollcy

Thrn characteristics of the adjustnnt path ele;gc from
f;gurcs VIII X1 (1) Most of the sdjustlcnt of real balances occurs
befo&e money start;s growing= at 8 'fasto.r Tate So, inflation ﬁy
lead lonetar} grovth even though the latter 1s the ultimate cause
of mflsnolf This results froa the mtartnporal substitution
oi' lex.sure for consumption crestcd by the expectatlon of a higher
mflatxon fate Recall that 1n general oquxi;bnun, the

- . : ’ ¢ .
consumer/vorker can lover his money holdings only by reducing his

labour supply  (2) “The 'propositxon often made .in uoqe_tary"

economics thet . the ° further asvay 1 the fut.v}n 1S the

xlphnuuuon of s pori.ctly foreseen chanu in. sonetary grovth

the sasller 1s tho unantxcxpotcd yump occunng st tbi time tho cbangc '
1 ~ perception ab_m_at futurs monetary pohcy takeg place, .\nll not -

hold in sl cases here ® See for example Pigupé X. The yalidity

. of this 'p:roposition depends on 'Ihtﬂltt’. the -;lino.gr difference
’ ) . ' . P ¥ .
TN

¢ ' .. © Ny ¥ =~ o .
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"‘:nticipctd. Is this situstion, nev policies sffect the economy

equation (21) 1s stable backvard or forveg The standard

—_—

result applies vhen (21) 1s stable forvard, while 1t 1s violated

vhen (21) 1s stabls backwvard "In  the latter

case, any Mg

different from m{ys) puts ‘the economy on s path thst converges

asysptotically to mi{yt), so fthat the mors distant 1s the
\ .

1mplementation of the nev. policy, the bigger 13 the unanticipated

Jump oceuring st time (t) Obviously, - the stability of (21)

depends on the charscteristics of functions U(), )
Agpmdix A linearises oquation (21) around the stationary state

~and shovs that '(21) 1s unstable vhenever

V() and

1> 2+ (/o +e) - s
the elasticaty of I'lr(l\llll utxhg's‘hshn the ‘sbove condition
vhere O, A and ¢ are the lsbour elasticities of f{-), V) snd
") -rospce,tiv;ly'- (3) As - demonstrated 1n figure ‘XI, Jif the .

. . . . [ S N
elasticity of wmarginal utility equsls one, then the econchy’s
response to s perfectly fonsoin chnu n the grovth rate ~vf~the

© mongy snpplyli‘s 1dentical to 1ts ruMso.wm this policy .18 not
only sfter i’.hoy have been put into "effect ~ This~ ehsnc}oris'tic
is- interesting. given that the logarithmic fora for the Cutility-
' \ _

function, Ufe) = /ogle) is wvidely used 'in both theoretical and
" epirical studies®  ©

The offects of this.poiicy on the model’s sndogeascus
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‘putchcsc tndnblo assets to su
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variables fall directly froa the behavior of real balances

Here stitention will center msinly on the time paths of r, m,
wd Q4

Along the sdjusiment psath, the real rate of interest 1s
negatively correlated with - the anticipated rate of 1nflatidn

This 1s discovered by considering the following expressions for

1Y and m

= (Pu/PJ = 1= (+ple/en) — 1 .

Pros (27) lt 1s evadent thst the sntlcxpstod rate of

inflation yaries positively \nth q/ek,, vhile from (26) the real

Tate of -interest varies negstively with e/ e Qonscquently,

along the n.d]ustnnt path, when the gro’vth rate of the wmoney

supply 1s still unchangcd upvard louunts in the anticipated

rate .of inflation sre aessociated with downvard movements m the

L@

real rate of interest.

The intustion here goes as follows Vhen tomorrov’s level .

.of consumption 1s lov relative to iodsy's consuaption, the

sconoal mticip&@os:a higher rate of inflation than would be the

'c'aso if' consunptfon -vas the same in each pctiod. Becamise the”

tcoao-y pr.fcrs s saooth conmptxon psth consusers nll try to

todsy and tovard - tomorrov.  How or, ~this is not possible in the

Ro= = m/04m) = 0+PI00)/ U — 1  (28).

itute conmptxon my fIOI
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. aggregate becsuse the economy’'s’. output 1s a perishable good

Therefore, the real rate of .interest has to fall to curtail
i . desired savings N -~

This association between = anﬁ r holds only outside the @

\‘

~

> Tstéady-state It 1s easily seen from (26) that r 1s unaffected
o by vwariations 1n the steady-state anticipated rate of 1nflstion
. Nonetheless, by slloving the economy to be outside of 1ts stesdy-

f state, the model predicts that on average the economy’'s expected .

-*

7eal return on eqizty will be negatively correlsted wiath
variations of the anticipated rate of 1inflation ° It should be
\.. _ noted that empirical work by Fams and others has established the

eifstence of such a corulatlon‘bctwun the return on equity and

the anticipated rate of inflation ™

v Bven 1f r, and m, 3050 in Si1te directions, 1t is strll

possxble' t.g determine what hs ?ﬁﬁ? to the nonu;al rate of
fn.terest, i‘,‘ du‘r.mg the adjustment period This 1s because
(18)-(20) “mply that i, and m, sre mverse‘lyz related: to one
\anothe_r. This permits to °concludc thi_t' the nominal ‘rate  of.

interest must  be rising (falling) vhenever real balances are
v . //‘!“ ’

falling (rising) J : SRR Q]

The response of equity pn‘é?s t;o the announcement of this
nev polfc'y crx;u:ally depends on the value - of  the cla.';txcxty of
marginal- utility “oa the one hand, 1if .tho‘ clastu.:xty of ‘nrgm'al
u_ti-iity 1s smsller than or oquai ‘to one, the announcement of '

- - the policy hp;oduccs an unoxpoct'.d‘ drop 1n equity pri.cos followed -

— , . R T - M -~
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by .a gradual depreciation- which em'{s vith the u;;lelentstlon of
the nev policy in period (1) The unexpected drop 1n q, results
from the re-evalultion of expectations about " future 1nflation
'ratos‘and ‘about the value of future'dxnd‘u.uds, vhile the gradual

9 . : :
deprecration of q occurs becsuse during the adjustaient period

the economy moves slovly from a -state of high dividend payments

to s state of low divrdend payments
< .
- This may be shown formally as follows  Rewrite the asset

pricing function (15P as

Q= [1/ U’(t]]#,-. H‘; (159
| : ’ IS
‘ viere, . \ ' o '
. 8 = M'nl,le]P"'m'
Lead (157 -énc " period, and  substract the resulting

expressyon from (18 to obtain®®

U Qa T [1/ U‘l't)]z:ﬂ"‘[l. - 'NU“’\V U'l'klll '

To determine vhether the sbove expression 1s posttxv'g or

negative, ve have to~ evaluate the f‘ signs of s — :,.,U‘(eJ/U’le‘..]

for sli )'s To do so, note fhs(é slong s doél‘hmg'consulptxon

pa;.b, .U'(ﬂl/u'(cml 15 sasller /f.han or equal to one 1f

U%y) € 0. Under 'thoso_‘éxrct'ms ces, o sufficient condition for

the wmarket value of the repressntative fira - to “be continuously

dew

- ———
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~ falling du'rmg the adjustment period 1s that s be greater than

<

* .

8. for t= j\é T—l‘

Using (19) together wath (21), {P,/P.,) can be expressed as -

2/ = /0 m/m, = 41/ BV M)/ 1)/ Vi) 8]

Substituting (5) and (28) into the sbove expression for

i
8, aliovs to revrite s, 1n teras of m, only That 1s, : \ <

- .= ‘-V'[um.l/r[h(n,)lir[un.l] ﬂun.num.)]
, \

The assumptions made on V(:] and’ () guaTantee that s 1s an

INcreasing fun.ct.lon ‘of-m Thepefore, s, < 8, for t £ j=T-1
given that m, ;s t;alllng ov’! that mtcn.s.l"" L |

On the other hnad 1f the Ohshcuy of wginsl utrhity 1s
greater t.han one, . vhat happcns to q at the’ tnnouncacnt of .the

policy and dunng t.hc ad)ustaent peryod xs.uncuum s s

82

because over t.hxs par-;icul'u interval, some . of _the dividend g

pﬁnmis,-uo,, no’v’ }nghor t.hin 'bcforo and “ may make- “the

rc;;rcsmt&nc '.fnl lore ulusblc 'For Un) rusop the hn

,path of q, cannot be sscertnncd procxsely ofthough 1t xs stxll .

true that g, lns to "fall t6 1ts lover d\ouly state lonl gt'sou

point durmg tho adjust.nnt por:od. .' v .

'. Finally vhether G, = Pyq,, the nomnal value of "t.h'c' fira’s _.

v L : ., ' )

equity, moves 1n the same ‘direction a8 q, is also Aunciruu_x.' The

reason 1s thst during the sdjhstn‘opt period the price lo'nl' is

R e I R
. L]



’.

moving in the opposite direction” to q, and may easily eutweight
: . - i

the fall in the latter

’ This concludes the analysis of the:effects of a perfect.]-y‘

foreseen future change 1in the grovth rate of the money supply

- The next section of the essay studies the econony’.é ad)justment to

o

- the -economy’s ~sts‘txonuy equilibrium This 1s hecsusz,

8 p;rfectly foreseen change 1n the level of the money supply

. V. Perfegtly Foreseen Changes in the Level of the Money Supply.

The analysis presented here proceeds as in 'section IV Let
the econoly be "1n  stationary equilibrium ¥ithout _loss of

generallty assdie thet the wmoney stock 1s not growing, 1 e

L =0 Suppose that at time (t), the government announces that

betveen W(I-1) and (), the wmoney stock will be expanded by s

factor of "(l-l"p.] anll v111 be n')mcmccd constant thereafter

A chenge '1n the level of the money supply does not affect

Tia

stationary state, for given ~preferences and tochnolog’ T

- .

uniquely ;l‘e_tor_nﬁed by , the groyth‘rate of the money supply For

this reason, once the 1ncreass I the Boney supply ‘has taken

place, the economy should be 1n thc san ststxom.rj equxllbnun.'

‘thah bcforo the announcuaxt of tho polxcy L

L Hov.t.r t,hxs does not -un that the’ pohcy 13 w¥ithout

»
»

transxtory rul offects. .Before pcnod (T)\ the consuur/vorkor
knovs that hc \nll suffer ‘at nn (1) a enpltcl ‘Toss - on—lns money

,bahncos.._ Io aininise this cost he gnll vant to alter his

,"(

e
s

83




. ‘
—————— b tapn s e

a

previously planiud money holdings, putting pressure i the goods -

market apd making the prige level higher than othervise even

o before the .loney~ stock 1s¥crea§ed This scenario may be
e

unfolded using equilibrius condition (21) wmodified as 1n (29)

for & step increase in the l&pey supply occuring 1n period (T)

= R
~ ’ ‘

Mlﬂ‘i = m‘mt;lhlol

<+

................

A(my.,) = [8/0+1)]U(mq) y {29)
A(lll'r) = mnfol)mrol ' ) -

o, =mf0) for j2 T

- The path of real balances which solves (29) 1s ‘found by

vorking: backvard' in time Ufrom period (1) The fact tha.t;' my

equals m(0) and that! A(;) 1s in\xncredsing funct.lol; of m permits

to certify that my, must be saaller than m(0) Prior . to

.period (T-1), the characteristics of -the cquxlxbnun- path

.dcponds, 8s 1n .section IV, on 7, the olastxéx'ty of marginal

utility For this reason, the reader is invited to use the

.argument developed 1n s_octxon'_ IV to verify that roil _. baldnces

fall Nonotonically toward my., when K/IRY sull'ef _than one, cycle

e

: . . L :
sround m{0)" in attaining my, .‘qh'on"‘ﬂ' 18 greater - than one, and

stay constant - st m(0) until period (I-1) vhen "7 equals

84
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_Consequ?ntly, mn |;cnod (1-1)./ the rnil; rate of 1

one

An 1l'lus‘trat1'on of the economy’s adjustment vhen 7 <1 is

described 1n figure XII At ‘the announcement of the policy, real

balances fall to m, putting the economy néht on the trajectory

reaching 3 level of resl balgnces such that in period (I-1),

Almr.)) = [8/0+1)]0m(0)}m(0)
' y .
At time (1), vheq the money supply 1s increased, the economy

goes back to -ats orxgm.al ‘ethbnul This 1s ~ because. the

grovth rate of the money supply is qxpectéd to stay constant thereafter

As 15 clear by nov, the economy’s adjustment to & perfectly ‘

foreseen change 1n the lével of M xs> very‘sxnlar to 1its

adjustaent to a perfectly foreseen change in the- grovth rate of

:ti)e Roney b'upply, Qualitatively, the economy’s behavior before

the implementation 18 the same under  both .clrculst.an‘cié
Therefore, most of vhat was ssid about the dynamics of the

economy 1n section IV also applies here -

-~

The msjor distinctions between these policies arise tovard
i - - ¢

" the end of the adjustaent poriod'and-‘at the time of ilple;_cntatiqn

of the new policy In the case of a change in the level of the.

soney  supply, 'the economy bounces back to original

equilibriun at the time of the implementation of thy.mev policy

p, "’ the conéunr/vofk‘tr's rhte - of - time \'prufcrcnco. . Ths

results, from the unsueccessful attespt made

y the consumer  to

85
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substitute consumption’ avay froa peno& (1) " The stock marbet

may also behave differently It 1s possible, even when 7 < 1,
i . ‘ 4

that the value of the firs's equity starts to increase” neir the
end of the -adjustment period because ”mkgt psrtxcipants

antx;:;patc 3 c;plta'l gain on equity betveen periods (1-1) and. -

M _Nevertheless, during  the ‘adjust;lent, viea 7 < 1,

q. must alvays be belov 1its stafionary value - There "are -

two reasons for this to be the case. PFirst, during the sdjt;stge:;t
_period, dxv;dends are . lover than  their study-s.tatc‘ value
Second, thc,_:dxndgnds p;ld in thc' futﬁr,e, onéc' thc e’conon‘y."h'as.
returned- to its stationary.stat;, ué "discounted by s higher
discount factor o | | \
. : ' Panslly, it 15 important to -reglize that & chan'g'e\ in the
_ level of.~-nonny “has some short-run real effects only when it
18 anticipated in adnt(:co If 1t ns ‘&n.u\pogtod' inétud, xé ‘:-;'

vould . have- no ‘effect on the econdmy’s ethbri;m‘ except for -the

- fall of ‘the ex-post real return. on Bonds,,lbliey'and oquity.; .

Yy e

. .- »
y . =

VL Discussion of Related liswes. =~ . - |

. The apparatus ployed in sections IV aid V is also useful

to -analyse tlu effscts of oﬁor' prospective changes in.-' the
eqouéii_c .mviroﬁnontﬁ \’ Fot - instance, it - could be usc'd_-;'tp
. f a .

o investigate the ‘effects’ of future clﬁn;ga in @ (1) the ‘asrginal -

: pr'oduct'. of lan:r; '(2_) labour productivity tiigt doss .npt _dtﬁct :

" the :arginal' p_rodﬁpt of labour; - (3) the tax rate ‘on. lebour
- . . 4 . ' - : ! N .




ipgog;"; (4) the discount fsetor ‘

b As.mn mp_lo consxdor the case of a future chango 1n the

" . sarginal .pr_odﬁei of la_bon:. To accopodatc‘thxs situstion, sssun ‘

_that' the - pioductgon _-fuuqtion ' depends “on  time ,il,:‘ the -iollov‘xn_g

>

M . .
manner, - .

Pl =ty

L]

vhere k, 1s s shift _paranster . To start with, suppose: k, is

constant through tise, 18, thc cnnronn‘nt is the same as an

. Soctxons IV and V At Mn (t) 1t is d)sconrod that k will bo'

pcrmcntly hxq,ho’ iftox “aome future yonod cr)

f

<
L%

'A(-l - rotate _glo*_vrso uound “t’ ox:xpgc and merums the

study-stsu level of “resl bslances- .ofm ponod (1') \—-!lu
.llpronmt m‘ ‘tho‘ fuwr‘iv oconoiié°on£l’oék alio mfluonuos the *

C eqm.lxbnul( betiuu porxod§ {t) ead AD bccmso ;hc ofl'octxn

"rcsl vage. unos \nt.h tho antxcxpatod rate of mflatxgon, i?or.,.

'mstmeo if 0 is sullor than ono upl!nat‘ nd .output ‘will be
ns&g unhl ponod (‘I‘) In nddltwn the rato of mflttxou and
'Uu nouma.l ‘rate of mtoroat vill ln lover thau otlnrﬁn vhile
the: resl 'rate of mhrnt vnll bn- Iuﬂnr Puuu XIII
" illustrates . ﬂu d)ustlnt of real balinées {0 this futuro shock .

'_anlox umnuu could.- l;f»ylud to, dotonwo tho upqet.s of - °

L /

- . .

@, @ e W T

This lut ,uaplc lndxlx(hts a0 nportmt duncmxstu of

ﬂus mcxuso in the future urgunl product of lsbour makes

A

-
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lantl(cipsted future shock

t.he mstxtuf.xon of money 1n this economy It oS the mechanisa

-througb whzch future dxsturbant/ “can have spillover effects on

the. current’, cholces of, work and production. Vithout - the

88

requueliw\thit -money be. used 8s s ledllﬂ of exchangl, there‘_

vould be to lmk betveen resl activity 1n sdjacent periods, ‘and

an anticipated fut.ure chaige Yn the economic environment could

not affect the economy before 1t ~t_akes place

The amalysis presented In sections IV and V 1s earrled out
under the assumptrons - that. preferences are addxt}yely separable
and that the elasticity of urgmsl utllxty 1s mdepend’ent bf the
level of consumption The dynnxcs of the ecoromy could be

modified consulersbl.y 'by " relaxing esther * of ; these assumptions.

¥1thout thel,~ the B{*) 'fu,nctmn vould 'not‘ be necessanly
onotonic, ~and the economy -may have .more than/ one, steady-stite
level of 'real eslmcw/,’.!lth pany - eteady-stat:es, 1t 1s hot
possible to .'detern-ne .vhlch one the aconomy wvill converge t.o

after 8 °'iod1ficataon in the perceived future - economid
,‘.l ’

ennronlent/* For the 'sale reason, for some level of m, RoTe

than one level of m,,, vou'ld solve . (21) vhen the economy 1s not.
1n stanonary state « ‘Sed- Pkure XIv
Undet those circumstances, 1t becones evaident that 1t 1s not

possible to ~determine. the econony 's response to 8 given

..a”‘/
Ll
v
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VIL . Conclusioa.

- . - . - - a

This essay uses a siaple 1nteridnporai theral.cquxlx?r;ui
model vith money 1ntroduced: via s - cash-1n-sdvance conéfiaigég to
analyse the effects of perfectly fofise;n changes ln_\¥§§“§g¥§vth
rate and 1in the level of the wmoney ‘supplyz The essay also
1nc'hcates: hov the same model. can be used to study mt;clpated

u',. \( -

future chang;k vhich are real rather than loaotary ature
ég;;;"ffects I tﬁxs

— . Ant1c1pste§ monetary policies have

model E;csuse of the . existence of 1srtion 1n  the libouﬁa\

market that 1s 1ntroduced 5]‘ the /requirement to - use money as a :
' &

»

*~ .

. .
-ledJul of exchhnge Basically, }an 1ncrease 1n the antitipated

.

rate ‘of 1nflstlon reduces the return to labour and 1nduces @

subktrtutxon avay fTOI‘v time spent 3In  the labour sarket

Confgggantll, " prospective monetary policies" have 'real‘ effects: by

1nf1uencxﬁ§~:1ﬁ§latlonary expectations

-~

The folloving conclusions emesfge from this exercise TFirst,

.once @ -policy 18 anticipated, most "of - the reqhxred‘ adjustment
occurs before the poliey 1s actually 1eplemented Second, the -

ad)ustlcnt path betveen the announccncnt and the 1lplelentst1on

of the fey - polxcy depands on the elasticity. of lsrgxnsl utxllty

Third, along the adjustncnt path, the real rate of 1ntprist and

the - antxczpsted xate of inflation are negatively correlated

Pourth, 1f a change 1n the level of the money suppfy 1s

xntcrprcted as a ‘trensitory change 3n the grovth rate of the

ioncyy supply, then 1t may bc ssxd that the time - paths bf the
. !
economy  before " the 1lplclsntstxon of known porlanont or

(
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e, , transitory changes' 1n ‘the growth rate -of the money supply are :
X . : qualitatively the same:\* s, )
. . . . - ) L'y . »
’ ? s 'ﬂ)es'e conclusions depend\, on ‘the assumptions of constant .
! elasticity of wmarginal utility i and of wsdditively separable
f * preferences - Section VI briefly discusses vwhat would 'hap.pén, R
1f one was to relax either ,Iof these assusptions
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FIGURE VII
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FIGURE VIII
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‘Kohn.(1§84)(surve'ys' the groving literature that motivates

money demand wvith s cash-in-sdvance constraint Lo
. ’

O ! ° * . ’ - "
This notion that current 1income csnnot finahce current

-~

expenditure can ' be traced back in the literature to Robertson “and

$s1ang (1956) , . e . : .

Mbserve that before the goods market open,: the Jtidit-ldgal‘ '
can alvays ' 1ssue _riev bonds to replenish his money holdings
i'hus, the b'onds. market may be seen as s place vherg cash-balances

. @
are redistributed efficiently among economic agents

“The assumption of additivity of preferences 1s crucial for
some of the conclusions “r,eat':hed helov " Section VI discusses

briefly vhat happens once it 1s relaxed
. _ N “
*The reader 1s varned that speculative equilibria are

disregarded

%This point can be 1llustrated more clearly as ft;l‘vlgvs

? . . *
"Suppose that 1in addition to prqvid_ing liquidrty services, nmoney

earns a pecuniary return of s, percent per period In"t.lns,,~
. R , s
case condition (11) must be replaced by
!
afl/PJ = (1880 . )1/Pu) : (ar)

vhich . takes proper account of the fact 'that holding money pays ¢

interest Portfolio  equilibrium  betveen money and bonds “nov

llp‘l 1es that
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Y/P) = lig = s)BUTLN/P..) o um

'Condztxonf(17') demonstrates clearly that the restriction that <,

N

-
v

be greater‘ than sero means that i, > g Observe-. that

theoritically, 1t 1s possible for the nominal rate of 1interest to .

be negative 1f 8 1s smaller than sero : oL

»
N

TUnder the condition 1llustrated 1in footnote six the

liquidity constraint will be binding. vhenever i, > s

«

*The wvedge [&—1]!’[.&) betveen the private marginal rate of
transforsation of work effort for «consumption, and the rate.

socially stts;nahlg, given by the marginal product of labour.

a
-

l'[,QJ, arises from the requirement to use BONEY as & .ndiun of

exchange See Vilson (1979) and Aschauer ¢ Grnniopd '(1985)' for \~/

a further discussion of this point

"hi8 result does not depend on the fact that -U() st
addit.uely separable. See Aschaueryrunvood ' - .

®Carmichael (1985) sanalyses the effects of inflation on
A \ .

stock ﬁrket“yncevs in stationary equilibrium

¢ [ . ! . * .3‘*"’

"Observe that because the analysis 1s 1n discrete time,
there 1s no '_dxétinction betvoo-n' 2 change 1in the. level of the
money supply and’ a“‘ trins:tory change 1n the growth rate of the

money supply




"Alurnsuw]'y, for (T-t) given, the hxg.her 1s.'p;‘ralgtxye

to b, the bigger 15 the unsnticipated jump occuring st time (t).
”

“this means that contrary to vhat Helpman and Rasin (1982)
clsin, anticipated sonetary policy would not have any real

effects 1n thoir' iodol.

“Pana slso reported s negative ‘correlation between stock

returns and the unanticipated rate of 1nflation

BIf the slasticity of marginal utility equals one, th/s-s\
_ expression reduces to, i /

~

=t = [1/DT J].e""'l-r-.—-;l,;o~ c—<—N~’J
- =[1/ U'(‘r-nltﬁ-n"r{u'( -/ U r)]] <.

%o accommodate s change 1n tho f.uturo tax on labour income,
1t s _nocoss;ry to lo;hfy the, b_n,dgoil constraints of the

. consumer/vorker and  of the government .-This can be dono'.by

replacing the resl wage in (2) by tbc_" after tax res! wvage,
[1—rXw/Py; nnd‘ by re-vriting the government . budget gonstrsint'
ss, ' '

I\ = TW,, + pM,,,

vhere I, is still perceived u}lunp-'-m.vu_

Q
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The purpose of this appendix 15 to demonstrate under what

s
condition equation (21) 1s stable forvard This may be found by

linearising (21) around its stationary state This gives rise to

-
o @ - ——

v/ A+ e VL /v -1 L/ AmHV /b i+
. . ' ‘ . . . - ‘Al]
c L 0-mAUARL TR HIH AV e N\

_ where all the functions are evaluated at their stationary

equilibrium valuss and where,

| Awmy =@ —m .
- Al = - .
C, = o=
. . Recall ‘thag in stationary equilib‘iul the folloving

.equations amust always hold,

S m o mA T am a m S o e ————————— . ¢

SRR  BUm + (p)V'/Mm = 0
BU = —V'/r1+p).

. " . © ® . Consequently, equation (A1) can be silplifiﬂl.“.

(- A1t/ 2V L/ VL /D)o~ 1+ )8 = 0

N _ . . Nov define O, A snd € as the Isbour elssticities of ), V)

v e m—
-

and 1Y) .yun.m‘.e.ﬂ = Mm). nut is,

© e
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The dynamics of real balances can be simplified further to
(1-n)Am,., - (1+{1/ cl‘x"'c})Aj'l - (m/(1+p))Ap, = 0. (A2)
Bxpression .(A2) highlights that-an the neighbourhood of the
.stttlonsry .hstate, ‘the dynnicsv of rodl'bslmcos depend on 9, u,
O, A\, al £ Moge ilportantly: (A2) shovs that the ‘sconomy is
stabld forvard only if, C
hj . \ ‘
« i N
- . ({
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L INTRODUCTION.

This essay 1s soncerned with the wuniqueness of a
monetary equilibrius 1n° a dynamic competitive econ‘y vhere money
1s motivated through a .Clover cash-in-advance constraint The
essay 4analyses yhether the practice of disregarding the unstable
equilibrium paths :nergmg from these models can be _ratloual‘iz'cd
in terms of optimizing behavior Scheinkman (1980) studies this
problem using s variant of Clower’s wmodel Specificslfy, he
. shovs that 1in an exchange economy vhere consu-pfion goods can be
acquired through barter or by holding money, unstable equilibrium
paths fuelled. by spe't.:ulatxu anticipation.s can be the outcome of

optimizing behavior. He concludes that unless money is made

essential, self—fulfxfling expectations vill  be supported by a.

111

model that motivates money through the Clower constraint. Here'

money 1s -made essential in the sense that it 1is required u') all
market transaciions. Coqtfuy to Schoinknn_, conéﬁnpt..ion goods
cannot be scquired through . barter It 1is shown that, under
standard cond1f.ions, this more stringent version of Clower’s
model] can also' support oquillbri\a vith self-fulfillling
expectations. These equxlib;'ia\ are seen to lead asynptoticafly
to eithsr a3 collapse of the monetary economy or the s'ccululsf.io.n
ofm infinite le;_vcl of real balances. ‘

I;: saddition, the essay staltcs a restriction on the traders’
ut1i1ty function that can be used to rule out all the explosive
price leni paths  This restriction is forms identical t:::/’one

proposed "in Scheinkman (1980) . for overlapping generatio odels

-
[}
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T and 1s analogous: to the one that amust hold :in lqaeis' vhere i&
liquidity services' of money are -modelled by putting real balances

in the utility. function.

~ ~The essay proceeds in tﬁ_e folloving manner An introduction -
T . 1s made 1n the first section. " The second section describes the
optimiszation prsble'lt solved by .eoono-it;‘,iag'ents - and kwes the
definition of 8 wmonetary perfect 'forcsiéht eq&x}ibixu.‘, The .

°

third section states the equilibrium conditl‘ons and derives an
g " expression for the dynamics of‘the . economy The fourth section _
g éhovs tha}., under standard restrictions on preferences, the wmodel

can support an infinite number of equilibrium paths.  The fifth

sevtion discusses a condition on preferences ' that pesmits to

eliminate the equilibrium .paths leading to a collapse "of the .

monetary economy Finally, the conclusions sre dravn in section
. s1X
! | " IL ‘The Model. 7 , .. '

Consider an economy "inhabited b} one representative
P household blessed wrth perfect foresight that - maximises 1ts

. " lafetime utility:

- U = 22810 + Vida)] L

~ ' Here B 1s a subjective discount factor, ¢ -and ,Q. are period (t)’s
consumption and work effort . The within-period utility fﬁﬁ:(ion
‘ - ‘-\

is assumed 4dditively s;oparsble and  obeys  the folloving

a . -

-
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condx‘t.xons, U} 2 0, UY)- = 0, V() £ 0, VY = 0

| LimeyUT) = @, Lmy B =0, Limg, Vi)=o0. ’

The representative household has two income sources. It
eollects the benefits from the operation of s firm that uses 1ts

Jabour services as s 'factox 'inp.uta It also.receives a lump-sum

nonmgl. transfer payment, I\, from the monetary 'authorities The .

d ~

, . technology -available for production is described by l(ﬂ], 8

production  function that  exhibits - positize  but  decreasing

marginal product of labour, vwith f0) = 0, f(0) = oo and °

-

Lmi“,f'(,Q)=0 _
Bach period, the representative household optimally

asllocates 1ts resources befveen consumption, lakbou'r supply and

- end-of—pe‘fxo_\d money holdings, M, These ‘choices must satisfy ‘a
[} - L} ’
budget and a liquidity constraint. These are
M/P, + ¢ £ [My + IY/P + 112 t=0;...,0 @
, .
o < [My, + I Y/P, t~0,...,00" @)
vhere P, "is the price level in time period (t) . Budget

constyaint (2) highlights that for the individual, money i the
only asset that peraits to transfer resources accross different

time peériods, wvhile liquidity constraint (3) stresses that

consumption purchases are bounded by the post t'rsns_fpr level. of

. cash balances. - This modelling of lo;ny 8s a medium of ‘exchange .

L 4
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1s ‘also 1nvoked 1in Aschauer @ Creenwood (1983), Ca.rilcha.el‘
(1985), Helpman & Raszin (1982, 1984), Lucas (1980, 1982) and
Stockman (1981). Obsecve tﬁst' contrary to Scheinkman (1980),
here cpnsxmpl.mn goods may be ;cquiréd only 1in exchange of money
balances.

¢

Government intervention in the  economy 1is made through

household . The government finances this expenditure .entirely by
printing nev money. . Furthermore, for analytical simplicity, the

¥31§sxs 1s restricted to the case vhere transfer p;ylents are

N

-lump-sum  nominal transfer payments te  the repx’esen.tati‘ve

such that the money stock, M,,, grows at a coi;stant rate g With

this assumption, the government budget constraint is ‘simply

' ) - J.
P‘;“u‘-u ‘=°:°")”' ’ : (4]

vhere M,;,, 1s the money stock outstanding in period (t-1). -

-

The derivation of the main results of the essay ‘ié,érqaﬁly ..

simplified’ vlgen-‘ the consumer’s problem 1:’3 reformulated as

" follows: . .
Chm ) - * ’ ’ .'I\. .
\\ - kh ‘Qb Nt:: . | ” -
.. _ - Y
to maximise - _' ' '

T U=l L



under study.

AN

. &+ NJ/PCE NL/P o+ TR+ @u/POE)
3 ' . , P . . . ) -(ﬂ
«20, L2820 ‘

, Hher'q N, 1s period t’s dén:and for money -1n excess of vwhat 1s;

required for transaction purposes - " This demand 1s defined 1n
tcfps of the. original notatioh by (3} - -
- 6, ¢ .
‘N, = Mg-l + I — Py, oo ®)

In ths_ environment, & monetary perfect foresight
'qﬁihAbnun 1s a,.s'ucpu.:ce. of po'sl__tué prices §P3 for t=0, . . , 5
e . ¢ . ¢ -
such that: - ) ' R

1

(ILs) The representative houséhold selects a plan
L g k‘ '.@‘, _N.i hich Selves' (1) subject to (2,

J - : .‘ 'tl‘ki_"(”c. T, = “Mmg &S glven

+ (ILb), Civen these individual choices, sll markets

-

cless T e
T a=1l) : . (5a)
. i‘; =M, = (,lﬂ&lﬂ;_. P (5.’]

This concludes the description of - the economic environsent

’»




IL . The Equilibrium Conditions. = ..°"

the maximization of (f),-‘éﬁb'ject ‘f.o~(2’) 1S & standard
dynamic programming probles Necessary, apd -sufficrent condf%tions

for equilaibrium in this type of problem are gn-en by

t o~

Ut - M =0 - | 6
Vi) + BUTIHP/Puy) = O | (6b)
ﬂu'['mll/ Pug) — U'(Jl/ PJs0 N
| R )
[BUC. /Py — TLN/PYIN, = 0,' N.20
Lm B TLYAN/PJ=0 - (64)

. Nu/Pt TP+ (/P = o~ N/P 2 0

» (6e).

_[Nt-t/ P, + I'/P, + (P.../ PJ'[QM] - - N/ PJN =0, M2 0

vhere A, 1s the Kuhn-Tucker multiplier associated with

constraint . {2")

-3

Conditions (6a)-(6c) are standard They balance the costs
A - N
and the benefits associated with the choices of ¢, Q. and, N,

. Condition - {6d) - 1s the infinite horison transversality condition

of the household choice problem. It can be interpreted as ssyink
that 1n  equilibrium, the discounted ~present value of ‘real
balances” held as a- store of n'luo sust eventuslly go to ser0

Generally;  the transversality condition 1s not necessary for

4

i acd -
5(&@“ J
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equilibrium Hovever, 1t 1s demonstrated 1in section IV thst a

_cash constrained econony' of the type studied here cannot b 1n

equilibrium vhen (6d) 1s violated Thus, for the type~of economy

-
\ A}

'§_t'ud1'e"4: 1n this. essay, condition (6d). 1s necessary for

equilibrium

It should be pointed out that with the restrictions made on
U(), V() and f{), <the representative hot;sghold vill alwvays

choose strictly positive values for ¢, and Q. This 1s %the

reason .vhy the first-order Buler conditions gssocufed vith these

choices have been written with strict equality sign

117

The economy 1s in general equilibrium vhen (5a)-(5b).hold 1n

ddxtxon to (6a)-(6e) An mportant issue here 1s vhether 1n
general equilibrium the economy holds real bslsnces. 1 exces$ of
vhat 1is requirad.for' transaction purposes®™ To shed light on this
question, note that (5a), (6b) and (6¢c) together 1mply that

vy + vidalrely 2 o (1)
[vily + m[n&ﬂn@qh =0, N20 (7b)

It 1s clear Yrom (7b) that expression (7a) 1s an equality or

an 1nequality -depending on vhether N, is greater thm'or equal to

Zer0. The strict concavity of U(), V() and f(-) gdu:antics

that (7a) has a . unique solution ’,Q' vhen 1t 1s an <cqusli‘ty, vhile -

the same properties 1mply -that . the equilibrium level of

-

- employment wmust be smaller than 2 vhen (7a) is an moqushty"
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" Thus, the economy holds real balances 1in excess of 'tramsaction

needs only vhen esmployment 1s equal to _Q'
- In equilibrium, the association between consumption and real

_balances obtsined from (7a)-(7b) may be expressed compactly ass,

¢, = min(m,, ¢) 8)

vhere m, 1s the equilibrium level of real balances M,/P, snd ¢
1s the level of. consumption corresponding to I(,Q'] Similarly,
by letting b{c) be the 1nverse function of f(.Q], the level of

employment corresponding to (8) 1s given by °

’

£, = b[min(m, ) )
M w . .
- " This association betveen ¢, ,Q‘ and m,, 1n genersl

equllxbr;v&, .1s useful because 1t permits to reduce the dynamics

of the pconomy to a single expression = Substitution of (8) and

(9) 1nto (6b) and multiplication of ‘;the resulting expression by
. ] ’

_M¢ gives (10), "a.n oquanon; thst-. ;s solely 1n teras of real

]

“balances at times (t), and (.t‘{l)A

"~ Alm) = B{m,,) (10)

vhere,

- 3
.

Atm) = | Via(uingm, D)/r{b(mintm,, Dfms < (108)

Blme..) = [8/01+ )]0 min(m,.., €Tk, (o)

T
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Bxpression (10) 1s a first. order nonlinear difference

_ equation that can be . solved for the time path of m, The

connection between P, and my, 1 ¢ P, = M,/m,, allovs us to redefine

a perfect foresight monetary equilibrium as a sequence jm, that

satisfies the following restrictions

RN

(HLs) $m for t=0, ,% 15 a solution to (10)

-

(ITLb) The sequence of- N,/P, corresponding to jm}

satisfies (6d)

(I1Le) fmJd must correspond to feasible levels .of

consumption and labour supply

It 1s demonstrated in the remaining sections of the essay
that unless certain restrictions are uposeﬂ on preferences and

on the rate of monetary growth, an 1infinite number of sequences

$m,} vill sabisfy equilibrium conditions (III.:HIII;e).

~

IV.  Equilibria with Self-Fulfilling Expectations.

‘difference equation (10) with the help of the diagrammatic
analysis developed 1in the third essay. In addition, 1t
demonstrates that these solutions must satisfy transversality

condition (6d) to be an equilibrium This amounts to a rigourous

. . . \
proof of the necessity of the transversality condition at infimty

-

“
.

" This se¢tion of the.essay derives the solutions to nonlinear
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To prevent unnecéssuy complications, 1t wi1ll be convenient to

c e e e e

restrict preferences 1n the folloving way '

.‘ (IV.s) B(m) .is incressing and strictly concave over
i < ‘ the Anterval [0, ¢] vith Lim g oB(m) = 0
i (IV.b) Af{m) 1s 1ncressing and -stictly conve-x over

the interval [0, ¢']
IVe)  u>B8-1=-p/Q+p} . .
Vith these assusptions, 1t 1s gusrantied that thefe exists

a unique m{x) vhich is smaller than or equal to ¢’ and such that

A(m) = B(m) This level of real balances corresponds to the -

stationary state of the economy Note thet for m greater than
¢', consusption and employment are constant, so that, A(m) and

g B{m) are straight lines - vith slopes U'e") and (ﬂ/(l+p])U'_[é’]

.

respectively. . In _ this si'tuation, _ equilibriua condition (10)
reduces to (109 Abelov; ‘ -
m = () B | 10).

‘ : Under assumptions (IV.:HIV.:); the solutions to thcv
nonlinear difference cquartitm (10) can . be represented graphically
as 1n figure I. - '

The sequence of -rul balances that solves (10) for any given

my is found in the .fol_lovirig' manner Take as given period sero’s

NS
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PRSP

level “of 'resl bslances" and find out on B{) the level n; such
A(mg) = B{m;). Then given m, determine the level of m, such. that

Alm) = Bim,) By repeating this procedure "1terst1v_ely, ORe can

obtain the sequence of m, that solves (10) for any given m, *

¢
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Two possible paths 1initiated at mg -and mo"- are illustrated

in figure I as example.
- As is apparent from figure I, the solutions to (10) are
numerous They can be classified 1nto three broad categories

depending on' vhether mg is smaller than, greater than or équal to

m{a). Spec1fi“cslly,>1f m, 1s smaller than m(), the sequence of m;

thet . solves (10) has the characteristic that resl balances

converge asymptotically to sero. While i1f mo 1s greater than m{u),

.m, rises asymptotically to infinity Allnly if mo happens to be equal to

m{s) 1s the sequence of m, constant through time at’ its

~

‘stationary level mi{yu). / . *

Observe that - for all my > mfu), there eéxists a tiye

.

penodi 2 0 such that for t 2.s, then m, 2 ¢ ‘In this

psrticular case, money balanges l;‘eld 8s a store of value can be

described bj’ the following expression:

N/P, = [(y'll'l/ Bl "'m, — ¢ t2s (1)

Since. “p4 Js\grntof than A—1, the above expression nl’so

~

”
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" 1mplies that N./P, 1s rising through taime.

A perfect foresight monetary equilibrium 1is s solution to

122

(10) such that the . representative agent, taking equzlxbnu._

pnces‘as given, has no 1ncentive to modify -his planned behavior

That 1s, there does not exist an slternative plan vhich gives

higher utilaty. Specafically, if plan &, ﬁ., ﬁ,i is chosen -

vhen the price level path as P, = M,/®} then 1t must be the case

that any i, ,Q. N¢ such that
Fl“ +N SN, +T, + i;t-:f(‘au-nl

N, 20,20 Zr20

vill give a lover level of welfare . That s,

TE e + V(L] £ TRATUE) + viL] (13

® It will nov be shovn that an equilibrium 1s a solutien to
(10)- that satiefies trmsvers‘slity condition (G_d)' More
formally.
Theorem A nRecessary and suffxc\ient. condition for a solutwon

By of- Alm) . = B(m,.) to be s perfect foresight nmonetary

equilibrium 1s that Lhmwﬂ‘l]’[alﬁgﬁd =0

=]
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Proof (su i'c_lm To prqu.;‘that (le) 1s sufficient t§ obtain
equilibrius, it must be shown that all ‘the alternative plans
defmed' By (12) satisfy 1nequality (13) vhen (6d) 1s nmet
This msy be done as foll.ovs.' Define Q¢ as the change 1n ;elfare
that results from adopting an slternative plan from period (0) to
period (T)  Note that the co;xcanty of objective function (1)

restricts Q-; to satisfy the following 1nequality

0: wm.n + vily - v - viy]
s TrpfoEx -+ vilal - By (14)

’ The alternative plans must satisfy budget constraint
(12) so thst 1t ‘1s possible to substitute out c;,, in (14) to
obtain 0 "

£ mm‘.&lﬁt - NJ/R + V'(E‘I.Q. - ‘Q\)] -
Z&ﬂ‘ U’(‘t[(ﬁw - NH)/ Pt - ﬂﬁt-tlﬂt-l - ‘QO-JP t-ﬁ J]

vhere the im:ul‘ conditions that. N_ = -ﬁ-, and ,Q-, = ﬂ-. have .

been 1mposed *  Upon rearrnng_ucnt', this 1is equal to

Qs TRRUI0/P) - AUE/PLIR - N+
TRVl + svve.arop/BL kL, "- AR

BTUENN; — Ro)/Pr + gVl - Dy

The proposed equilibrium psth sstisfies (6b) and (6¢)-
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Thus, the right-hand-side ‘of the above expression

simplified to obtain

-

Qr S BTUYEN: - Nel/Pr + AV - L) + %e.

H\'hex"e,

Xz.i = TaaB{BU(E.M/Pud - UEN/PIIN,

1s bounded above :by sero

can

be

(14

From (7a), ve knov that 0 = ,Q, s Q_' Nov,-sirico the

~ function —V‘(.QLQ 1s strictly increasing 1n g it must be the case

that 0 = -V'(ﬂﬂﬂr 4 —V'(,Q'),Q'.’ Therefore Qs lust‘. also satisfy

this 1nequality,"

Qr s ﬂ*mirslir - Nq)/Pr + #’V'(E:LQ: - FTV'(Q.)-Q‘: + Xr;r (l;]

F’inally,' by taking the limit .of (15) as .(1) tends to

infinaty,

Lims, oy S Limn,oB V(NN — No)1/By) + LimnSXy.,

ve obtain that the limit of “Qy has an upper bound of “sero -vhen

. guaranty .that it.,a ﬂ., ﬁ.} 1s an equilibrium

.-

Proof (qcé;ss:tz)'. To prove the- nocossxti of the transversality
cc;ndition, it . 1s shown here that when (6d) does not hold, --thon

exists an slternative 'plqn nong those defined by (12) which
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I(Gd) is holding. ‘Therefore sstisfaction of (6d) 1s sufficient to’



violates wmequ.shty (13) The proof proceeds in two steps

a) If mg £ miu), then (6d) is 1implied trivially by the other
necessary conditions since N, =0 for all t
b) If my > mst), then according to the other necessary conditions
ve have -
(Pu my,, = [(l+ul/ﬂ]n‘ t2e
P2} P, = th‘ T t2e
Using (P1) and (11), traixsversshty condition (6d)
reduces to |

Limnaf UENNS/Fr) = FUC B Limmaall )™, (64)

Clearly, tbe above limit dopends on the grovth rate of the

money supply - Two cases are .possible

i)

11)

-

If p < 0, once agsin the transversality condition rs 1mplied

‘ -
«~

by the other necessary condition

If w 2 0, the trmsversahty“ condition 1s violated since

(1+4)** is bbunded belov by one. Suppdsc that the proposed

-
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- path is nevertheless an equilibrfun. - This means that there

should not exist an alternative plan as defined by "(12) that

A : : , ]
violates 1nequality . (13)° Nov consider the following

plan vhieh 18 constructed so as to satisfy (12)‘.
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. Setﬁ‘=ﬁ‘for all ¢, Ng'=§‘ for t<s, Ny=N, -¢ for

4+ Z 8, vhere £ > 0 is chosen so that Ny —£ > 0, ¢, =G

for t #e, and ¢, =€ + ¢/P, for‘t =<s N

Note that this alternative plan should be preferred to the
equilibraum plan because 1t gives 'rise to a higher
"consumption path than the equilibrium path

The necessi1ty of (6d) 1s denonstrm}ea 1f we can choose

" an & so that the non-negativity ‘constraints (6a)-(6c) are
' . ) '

satisfied In particular wve just need to :shov that an ¢
can be selected such that ﬁg -&£2>0 f9'r t2gs This 1s the

case 1f Lma.eN, > 0. But this follows from (P2) and. the fact

that (6d) 1s yiolated. .'I'hat 1s,

<
| . Ly BAUENN /P > 0 » UL )N1/P MmN, > 0. «
L . ) . . ¢ N .
t " Therefore (8d) is a necessary equilibrium condition This

completes tl.&:proof of the theorea.

It follows immediately from~ the above theorem, that any

Y

solution to (10) such that mgy is smaller than or equal to m(u) 1s an’

. equilibrius. This is  because along these paths (6d) 1is trivially

satisfied given that the economy does not, hold money balances 1n

excess of what is required for. transaction purposes: *

} ! ® R
N ‘ *  Whether the sequences of real balances originating to the

-

~
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-right of m{p) are eq;:ihbna depends on the growth rate of the lo;xey

supply. If u ‘is snl.ier than. sero, then (64" spgr'osches :zero as

(t) tends to infinity, and consequently, the proposed paths of
real balances are equilibrium paths On the contrary, if g is

greater ti:an or eqﬁal to ‘.sero, transversality condition (6d")
1s violated -and th; proposed paths of real balénces\ can be ruled
out as equilibris. F

"So wve must come to the conclusion that under the

assumptions nde’ above, the model can supportran infinite number

of - equilibrium. paths. Specifically, for any ‘m, smaller than m(],.

™~

‘there exists a distinct perfect foresight monetary ;quilibriul

that gives rise asymptotically to s colldpse of the ionet&y

econoay . In addition, provided the nominal wmoney-- stock 1s

. falling “through time, the model can also support an infinite

nusber of equilibrium paths leading asymptotically to. a _level of

' rcs} balances equal to infimaty. Only 1f m, equals m(x) is 1t the case

that 'the resulting sequence of m, does not reflect speculative
anticipations unrelated to market fundamentals.
. Intuitively vhat happens along the explosive price level

paths 1s the folloving. .The requirement to use money as a medium

of exchange introduces s 'dis,tortion in  the labour market -thst

generates a wvedge between the  private and the social mgn;alr_'
rate of transformation of work effort into consumption. This

vedge varies positinly'vith “the anticipated rate of inflation;
[¥] ) A

[




see _Aschauer ¢ Grgenvc;od (198,2)',..‘ Caraichael (1985)

v . ‘ .
Vilson (1979) In this environment, an 1increase in the

. anticipated rate of inflstion. reduces t.he perceived return to

-

,labour and mduces Y substztutzon avay fro- time spent 1n :Tthe'
labour market. In eqmlxbrmn the rcduchon in vork- effort °
"~ lowers the ethbrml level of .output a.nd validates the hxgher .
-inflstxonary ‘ _pe?tstl_oas ‘ The situation’ 1s- s little bit

rl

different vhen .real balances :mcruse_ ,t",) infinity. -Along these
-.ethbnun paths tl;e eost' af holdiﬁg soney 1S 3zero since the
rate of deflatiom equals the economy’s ‘Tate of tme preferenc&
Under _these circuastances, economic sagents are _perfectly content
to a‘ccu:ulste real balances in excess (;f “their™ transa'ctmn needs
- as long as the 'dis_eoonnted_value of these bslances'ev_cntuslly goes
to sgers. This is the case whenerver " the \no'lina'.l'.-;mey stock 1is

shrinking through :ti-e so that Vrealv bahnces g»ro;i .at 8- rate

‘smaller than the. Tate of tlle p:cieren»cc ‘c. f eqs '(10’) and (ll)

. . The result’ oBfama— abon oxoipleus Pmers (1984)
argi;nent' that the dcpondohce of ﬂge dcmd for real bslmces on
the antlcxpstcd rste of mfla.tlon is’ the crucisl element ~in the
. appearance  of ;elf:f}x_l{;llxqg hyporinflation's.v - i-iorg,_ this -
dependence arises through"ﬁha elastic labopr"'supp'ly. an.d- -can be
eiplaiho‘d mtmtuoly as follovs An increase’ in “th; inticipatod
rate of inflaticn 'reduceg tbc ‘need  for trsnsa_.ction'x bslances
because 1t .produc;s Ky su_bst:tut;oﬁ sny_ofron cons;uption in
favour of'i'cisux;c time:  As discussed in Farmer,: s Clover cash-

in-advance economy vith exogensous income cot;ld Jot :-guppott-.thui
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,extraheous equilibrium paths$ ¢ This 1s because contrary to
E . & \'r

*This 1s easily seen frog (10" ‘Craphically, {functions A(}

~

the wmodel studied here, " the demand for Teal balances 1in such a
mode]l 1s 1independent of the price level and 1s fixed exogeneously

by the level of real income.

There 1s snother - type of nonuniqueness that has yet to be °

discussed - It -arises whep the economy obeys Friedman’s rule for

the Optlll.Il' qua'ntlty of money- by cqntmubusly\' feducx_ng the
L ‘- ) . .
rominal money stock at the rate —p/(14p) In this particular

case \for any m, greater than or equal to m(g), the sequence of

'real balances that solves (10) 1s constant through time at m,

-
-

4

snd B() collapse together for the values of m greater _than or

N

-equal to ¢ " —~

L 4

Priedman’s or.i:gxnal exposition requires for the optimua
quanfity of money to be. determinate that the marginal utility c;'f
real balances becomes neg;tive- for large values of m. Here the
11qv;xidit¢y services .proudcd by- lone;'-~1s never negative °~ In fact,

1t 1s constant at sero f‘or m greater than or equal to e’ Por

" this reason, economic agents are 3m§1fferent ‘betveen any levels

of m which: are ;.rester thm‘-;e' Thus, under Friedman’s rule, the

econosy can support a .continyum of equilibria with ‘& constant

-

real - money stock  Niehans (1980). makes a similar’ argumsent

concerning -the possible indeterminscy of the optimum quantity of
'-oney. |

This last obervation cgpcludes section IV, the next section

’ )

”~

-
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figure II \

Looking at figure IF, 1t 1s clear that the solutions to (10)

originsting io the left of m(u) lead i1n a finite time tJ a negative
level of real balances (01: cqmnlently to a negatﬁe price

level) .. This 1s not fcasxble guen that consumers can slvays

freely dispose of money 'bslan;es Consequently, (IV a") permits

4
to‘rule out as equilibria all the ‘solutions te (10) that

originate to the left of ~m(u) Ilposmg' (IV a") ensures the
nonexistence ‘of speculative hypermflétxons\m the model under

consideration

130

Schemhan & Brock (1980) d,elonstrate that condition (16)~

1s also sufficiend to rule out 'self-fulfilling hypennflstlons n
a standard overlapping generatxon - models,® vhile Brock (1978)

shovs that an analogous condijgon must be*imposed 1n a model

vhere real_ba_lances enter as an 8Igu of the 4ut‘11ity function
Specifically, . by/é?i/n;‘.M:::t the preferences for
liquidity, Brock’s condition can be expressed as

.- Limy , oJ'(m)m > 0. | ° (17)

This last condition 1s discussed extensively in Obstfeld and

' 4
. Rogoff (1983) They shov that (17) 1implies that the household

Teceives a level of utility equal to minus infinity vhen 1t does

mréﬂ balances (i e. J() 1s unbounded below) Civen the

simalaraty of (16) nth Brock’s condition, 1t 1s evident that

(16) 1mplies that.
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‘to the left of m{/t), and consequently to ensure the nonexistence of

indicates how the equilibrium paths leading asymptotically to .3

-collapse of the monetary econoay ca.n be ruled out by u;dlfyxng one

. of the assumptions made earlier on preferences

T ees

Al Y
~ y .
V. Equilibrium Without Self—Fulfilling Hgperinflation.

“In the last section, 1t has been established that 1n its

-

actual format, the model <can support an infinite numbers of
self-fulfilling 'oq{nIibnul paths This section 1ntroduces and

discusses a- restriction on the representative agent’s utihity
7 -

131

function that permits to rule out the solutions of (10) 1initiated -

-

‘\
speculative hyperinflations It consists of replscing ' assumption

(IV a). by the folloving,

AY

(IV a") _B(’-;) is 1ncreasing and strictly concave ‘over the
interval [0, ¢'] v:th Limg o B(m) >0

The crucis]l element 1s the assumption that Lm,_, oB(m) 1s

stricly positave. ThiAs 1s equivalent to post;nlsting that in the

neighborhood of ¢ ujusl "to sero, the wmarginal utility of

consumption changes faster than ¢, so that, the folloving

limit does hold

LimeaqUlel >0 - - )

Vith this assumption, figure I must be snended 1f one vents

to characterise the dynamics of this ocono:y. This is done in

L) .
-~
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- Lim,,Ule) = —oo

Rormulated -1n this manner, the restriction that must be

'\mpos.ed to rule out self-fulfilling hyperinflstlons_ in a cash

* comstramed econoay 1s more enlightaing than (17) because 1t

;gfers directly to the flow of benefits received from conszlmptxon
i1nstead of‘" the flov of unspecified transaction services reéened
from holding money ] | .

In sddxtlon 1t has been argued 1n the literature by
Scheinkman (1980) m’mgston (1982) that the imposition of (16) i
overlapping generatxons models sand of {17) 18 models with money
in  the utxlrty functwn 1s eqaivtlent to the agsumption that the

"‘.—- .

revenue from pnn‘t.uq money ﬂi " the ‘ktatxonary state is stricly

positive even 1f 4 tends to infinity In other v'ords, money 1s

'so 1mportant to -the economy that agents still .hold some even 1if

1t 1s anfimately costly to do so

Scheinkman derives this conclusion using the following

definition for 0, the revenue raised from printing money,

Q=pum . (18)

He demonstrates that satisfaction of (16) amplies that the limit

of Q vhen s tendy to infinity and m(pt) tends to sero 1s strictly

positive ~  Hovever, remsrk that (i18) 1s not the standard
' »

definition of the revenue from -printing money 1n a discrete time

-
model From the government’'s budget cOnstraint (4), the revenue




from printing money in the stationary state 1s given by

.
i

27 = /BB = (/0w 09)

’ 3 . ’ .
Upon taking the limit of (19) wvhen 4 tends to infimity and
m{ft}] tq .sere, 1t.1s clear that the government’'s revenue from
printing lo‘ney', given by .(19), tends' to sero Consequently, the
conclusion reached by Scheinkman -that (16) can be 1nterpreted as
a restriction on the governmerit’s revenue schedule from printing

adhey cr;txcally depends on the <choice of revenue schedule
, 5 .

employed and does not l;old undey the standard definition Q'

V1  Conclusion.

| This essay has anslysed \t.he p.robl.en of uniqueness of a-l
monetary equilibrium .10 a version of .Clover‘s cash-1n-advance aodel
vith endogeneous production ~ -* It has been shown that under
standard restri,ct;ons' on preferences and technology, this type of
economy has 'an"mfmite number of equilibrius psthé— vith  all but
" one fuelled by" sclf—fulfxlli\ng expectations Along these
extranedus p:ths, r;sl balances (tiu pnc.c .ylcvel) converge
asymptotically to either sero '(.infm}ty) or "infinity (sero).  The
_ essay also demonstrates that uﬁon restricting the rate of money
growth: to be;.:‘ nondocr;asing, 1t 1s possible to demonstrate the
nonexistence.. of explosive paths for real yslanccs. -Pu;slly, the

essay 1introduces and discusses & restriction on preferences that

‘ &
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permits to “sule out all the wmplosive paths for real balances
This condition 1s related to those that must be imposed 1n
‘overlapping generations models and 1n .models where money enters

as an argument of the utility function

. e Ap—— o .o
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FOOTNOTES

Yhe assumptions of strict concavity and cbnvexity are not
neéessary for the analysis conducted below They are simply made

here for convenience

%Alternstively, figure I can be seen as s method . to solve

the following equation, ) -

3 m,., = D*A(m,)

‘'vhere D 1s the inverse function of B{)

%This 1nequality 1s obtained . by separating the 1income
earned by the representatue- sgent as the owner of the firm from
his labour income This 1s done by rewriting budget

constraint - (2') as
R . ‘¢ + NJ/P, £ N,/P, + (P_/P t[ﬂ'l-dﬂtol + Dt-l]

vhere f'(-),Q 1s lebour income and D . 1s dividend 1ncome

defined as follows, ) § ¢

D, = 1(-) — ﬂJ‘QA '-,f\

>

“Lucas (1980) anslyses such an economy.

STheir result applies to an economy ;)opulsted vith tvo-
period-lived overlapping generations that have an 'endone.nt n

the first period only.

1
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