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Abstract
This paper analyses exchange rate management in a simple overlapping
generations model. This framework ig used to evaluate alternative policies
in terms of their implications for the welfare of individuals in the economy.
The analysis identifies two objectives of monetary policy, providing a
desirable store of value and collecting seigniorége. When the chief concern
is to provide a desirable store of value (as when the monetary aufhority's
major constituency consists of the asset holde:s of the economy), a policy
of fixing the exchange rate does better when shocks are primarily of foreign
origin whilevfloating becomes more desirable when domestic shocks predominate.
When seigniorage concerns are paramount (as when the authority's constituency
is the young generation) flexible rates do better.- When seigniorage concerns
~ are paramount and when the monetary authority cannot establ;sh a reputation
;for conducting monetary policy in a way that makes the currency a desirable‘
- store of value, a national currency may not be viable in the absence of exchange

1

controls. Such controls may be justified in this situation.




1. Introduction

The design of monetary policy and exchange rate management is a topié
that has received consideraﬁle attention in the last five years. Papers by
Buiter (1979),'Turnovsky (1982), Buiter and Eaton (i980), Flood and Marion
(1982), Eaton and Turnovsky (1980) and Frenkel and Aizenman (1981) are
examples of models that consider the optimality of alternative stabilization rules.
The models used to evaluate alternative monetary and exchange rate policies
and to derive optimal policies suffer from four deficiencies that this paper
-attempts to address. |

First, models are cbnstructed on the basis of a number of aggregate macro%
econoﬁic relationships that are not derived from underlying preferences and
technologies. Their usefulness for policy evaluation is therefore questionable
for the reason given by Lucas (1976): changes in policy may lead to changes in
these aégregate relationships. Output supply-and asset demands are examples of_
functional relationships that may be sensifive to policy changes.

Second, poiicy evaluation is based upon ad hoc objective fuhctions of the
_government rath:r than upon a comparison of tﬁe'welfare of individuals in t§e
economy under alternative policies. Assuming that the government is responsive
to the welfare of its citizens, its policy objectives should derive from the
preferences of individuals in the economy. When individual objective functions
are specified alternative policies can then bé evaluated in terms of their
effects on individuals' utilities. |

Third, discussion of optimal monetary policy in open economies has typically
ignored the role of national monies in generating seigniorage for their govern-

ments. Fischer (1982) has recently discussed seigniorage as an objective cof

1This point is raised by Flood and Marion (1982), although they do.not specify
& model derived from the optimizing behavior of individuals.




monetary policy but provides no formal analysis. In fact, in some cpuntries
seigniorage constitutes a major source of revenue, possibly because it con-
stitutes the administratively least expensive ahd least distortionary form
.of taxatioﬁ. ‘

Fourth, optimal policies are iypically derivéd from the class of closed
;ggé_policies. As Kydland and Prescott (1977) have emphasizéd, such policies
®may not be time consistent. For many of the models discussed above the

optimal closed loop and optimal feedback policies coincidé.z Once seigniorage

considerations are introduced, however, they diverge.

This paper develops a model of an open economy derivative of the Samuelson
,(1953) pure consumption loan model. Individuals have available to them as o
' store of value a foreign currency which depfeciates in value at a stochastic
rate that is exoéenous té the economy under coﬁsideration. The population
growth rate of this economy is algo an exogenous stochastic process.

-The governmaﬁt of this economy has the ability to provide its own.currcncy
as a store of valu;. Individuals choose their first period cdnsumption and
allocate their savings between the two currencies to maximize the expected
utility of consunption over two periods. There is no individual bequest motive.
New money issue is used to finance éovernment expenditure which is assumed to |
benefit only the younger generation.

Bringing the economy toward the Golden Rule and generating seigniorage
constitute two major goals of monetary policy. Providing a relatively riskless
ctore'of value and a stable source of seigniorage are two additional goals. The
objectives of ﬁonetary policy to provide a desirable store of val#e and to génerate
a atablg source of revenue for public expenditure are in sharp conflict in the
short run but may be more compatible in the lonz runm.

When the primary objective of the monetary authorify is to p;ovide a

desirable store of value, one insight of the previous literature

2See Kydland (1977) for a discussion of the distinction between closed loop and

. feedback policies. See Calvo (1978) for a discussion of optimal and time con-
sistent monetary policies in a non-stochastic closed economy context.
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reemerges: a policy of predetermining the exchange rate each period tends
to yield higher welfare when the domestic price level is stable relative
to the domestic growth rate and conversely. A policy of having no national
currency at all, relying solely upon the foreign currency as a store of
value, can 1in some circumstances dominate a policy of having a currency

fixed in value in terms of the foreign currency or freely floating against

it. When the primary function of the monetary authority is to generate
seigniorage, however, a policy of pure floating always dominates a fixed

exchange rate policy or a policy of having no national currency.

When seigniorage cdnsideratibns are present, a government that attempts
to maximize the welfare only of the current igggg generation cannot sustain
& currency. The only time consistent policy léads to a normonetary economy.
Iﬁtroducing'the expected utility of future generations as a pgblic good can
réversa this result,'howevef. Alternatively, when earning seigniorage is not
an objective, time consistent policy can correspond to the optimal closed

loop policy.:

- .

Section 2 derives'tﬁe optimal savings and portfolio behavior of each

atomistic individual in the economy under consideration. Section 3 imbeds

(o)

his behavior in a simple, aggregate model to derive the behavior of the
domestic price levél and the exchange rate as functions of exogenous vari-
ables and policy parameters. The expected welfare of each generation in a
nonmonetary economy is derived in section 4, and is éompared with expected
welfare under fixed and flexible exchange rate regimes for a monetary economy.
Section 5 considers optimal feedback policies uader alternative social wglfare
and individual utility functions. Section 6 discusses the role of reputation
a8 a means of enforcing 3 monetary economy and the optimal closed loop policy.

Some concluding remarks appear in section 7.




2. Optimal Consumption and Portfolio Behavior

Consider an economy of the Samuelson (1958) pure consumption loan
variety. Individuals live two periods, earning an amount Y in the first
period of their lives and nothing in the second period. An individual
i entering the labor force in period t seeks té maximize a utility function

of the form:

iy 1o : o |
+ + . .
lgg c ¢ 8 log Ct +1 uygt ) (2.1)
where Ci{ denotes i's consumption in the working period, Ct9+ 1 in thé retire~

ment period, and Gt denotes per worker government spending in the working
period. 1Individuals are assumed not to derive utility from government spend-
ing in their retirement period. The parameter w indicates the weight placed
oﬁ government sprending relative to private éonsumption.

Individuals have available to them as stores of value a domestic money
and a foreign money. There is a single traded good the price of which, in
period t, is Pt in terms of domestic money'ahd P: in terms 6f foreign money.

Exact purchasing power parity (PPP) obtains so that

P, = EP . . (2.2)

under consideration is small in the sense that domestic actions do not affect

* %
Pt' The role of inflation in terms of the foreign price level is nt so that

P eq@+ryp 2.3
t ( t) t-1 2.3
where
% * Pk
lt I + Lt

* *
Here I 1is a constant and uz a Gaussian white noise process with variance
opi. The individual also takes as given the domestic price level Pt which




evolves according to the process

= (1+ nt) P, (2.4)

Pt
where

- P
nt n+ ut

Here I is a constant and ui a Gaussian white noise process with variance opz.
The next section derives this process for the domestic price from the under-
lying macroeconomic equilibrium of the economy. |

No voluntary intergenerational transfers take place. The two monies
provide the only assets to transfer income from the working period to the
retirement period. During the working period individual i thus chooses Ciz
and divides his wealth between the two monies to maximize expected lifetime
utility. Let X: denote individual 1's share oi wealth allocated téward the

fcreihn money. Thus

y B

= =a-1 d-ch - | (2.5)
t. .
* * -
S— = =:A @-c’) (2.6)
t . Pt t t
i

* .
wvhere M: and Ht denote individual i's holdings of domestic and foreign

money respectively. We assume that neither money can be held in negative
amounts., Thus Y - Ciz 1: and 1 - 1: must be nonnegative.

Consumption in retirement, Ci is given by

t +1°

. - - . e

W
10 M4 + E s iy
i CE M T @-c 4)

P .

t+1

- b | v _ o1y .
llt(Pt/Pt + 1) + (1 -2 ) (P /Pt + 1)] Y Ct ) (2.7)
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By assuming that the parameters I, I , op and op are sufficiently small
to ignore the products of any two of them the processes (2.3) and (2.4) may

be approximated by

" P .-
P /P 4 =l-T-u (2.8)
® % ~n * P% . '
P /P, =1-0 -w (2.9)

Combining (2.8) and (2.9) with the PPP relationship (2.2) gives

" * P Pk _ * e '
E:'/E:+1 1+ .1 tu -4 S1+0-T +u (2.10)
Here u: is the implied error term in the change in Et° A second-order Taylor

series approximation of the expectation of log C:?+ i around log (? -'Ciz),

using (2.8), (2.9) and (2.10) is |
J;[log c:°+ 1]3‘ log (¥ - ci{) + [-1+ x:(n - n+*)]

e 2 1.2 2 .,.4
- o™ + (lt) oe-ZAtqep)é

‘ P (2.1})

where aez is the variance of u: and oep the covariance between u: and uz.

‘Substituting (2.11) into (2.1) and maximizing the resulting expression with

respect to the croice variables Ciz and Ai yields, as expected utility maximizing

values: |
'f'iv = : - el
Ct‘ =AY A= (Q+8) . . (2.12)
Ai . n - l'[* + Ue .
A, = min {max [0, 7 21,1 (2.13)
o .
e

At these values individual { attains an expected level of utility.

- - 1/2 o2 - 1f xi -0 ‘
‘ , .
g - (I-n* + o ) "N -Nk+o0o
Vapr+ 8 Y+)n-1/20 2+ ep 1£2! - S, + uG
[ P 2 t 2
) 20 : o
e . : e J
1.

. 2
wl* - 1/2 op* | if Xt =




where
Pp=BlogB-(14+8) log (1 +8)
; Z log Y

This section has characterized the optimal consumption and portfolio
behavior of a single individual facing a given level of government spending
and distributions of the fdreign and doméstic price levels and the exchange
rate. The next section derives the level of government spending and the
behavior of the domestic price level and exchange rate from aggregate

characteristics of the economy and from government policy.




3. The Aggregate Economy

Since all individuals earn the same incbme and face the same distri-

butions of prices, the aggregate share of foreign money in total savings,

At’ is»

1 o o 3.1)
while the aggregate consumption of the working generation_cz is

c{ - AL, (3.2)

vhere Lt is the number of workers entering the labor force in period t.
The number of workers entering'the labor force in period t is (1 + nt)

times the number that entered the previous period, i.e.,

Lt = (1 +-nt) Lt -1 .
: (3.3)

wvhere

, cn _ .

- + )
a, =an+u | e
n
Here n is a constant and u a Gaussian white noise process with variance oi.
. ..n Px

Assume tha_t‘ut and u, are uncorrelated.

The nominal supply of domestic money, denoted Mt’ grows at a rat:emt

80 that

§t - (1 +g) ut._ 1 (3.4)
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. New monetary issue is used to finance government spending. There are no

3
other sources of government revenue. Thus

- : -1 :
c".g_t__fi_t_:_l. m Ht-l[(l-i-II)L] (3.5)
t P L P - t ¢t

tt t-1

Gt thus gonstitutes total seignior;geigleaned i; périod t. -
Following much of the previous literature on exchange rate intervention
this model assumes that the only contemporaneous variable that the government
observes is the exchange rate. (See, e.g., Buiter (1979), Turnovsky (1982),
Buiter and Eaton (1980), Eaton and Turnovsky (;980), Frenkel and Aizenman (31981))-
- On the basis of information available at the end of the previous period the
government sets a monetary growth rate é: that is subject to revision in
response to new information embodied in the exchange rate. The actual money
growth rate is therefore
_mi'g ﬁt + av., - ' §3'6)
wh re_ue, recall, is the unanticipated component of the exchange rate and a.
a policy parameter. Setting a = 0 corresponds to a regime of pure floating
-while the exchange rate 1s fixed within the period when a = - », It is assumed that

M R -
gt is bounded from below by zero; the expected level of government spending cannot

4

3ln equivalent assumption for the purposes of this analysis is that other
revenue sources are inelastically supplied in some amount T and that the utility
function (2.1) is of the form:

io

iy
log C ¢ + 8 log Ct +1

+w ('E-H;t)

Alternatively, the utility function could incorporate deadweight losses from
 other sources of tax revenue as well as the benefits from government spending.
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be negative.

Domestic money market equilibrium obtains when

M _
"f’:' (1-2) Q-8 3.7

Taking the first difference of the logarithm of this expression, assuming
stationarity or that At = At- 1, yields

P - Pt

-——-ii:t?jfl u, ﬂt g~ 1o + a .. u,
The left hand side of (3.8) approximates the domestic inflation rate Ht while
PPP implies
e P P* , '
Ye T Y T Y | (3.9)

-

AAssﬁming that individuals know the parameters of the actual inflation

process equations (3.8) and (3.9) imply that

n=g-n | (3.10)
P n 4 -1 : »

u, = - (ut + a u ) (1 - at) ‘ : .(3.11)
e n P* -1 - A

ug = - (uc + u, ) Sl - at) _ A (3.12)

Therefore, as of period t

o

2 o ’ -~ : :
- < “ *< - —é .
o (0 © + a . 1°p ) (1 a, 4 l) (3.13)

2 2 -2

g = (06" 40

e a p* ) - % + 1)

2 -2
Oep ™ (On +3p 4 %) L2,y

*
Assuming that I, n, g?, oi* and cﬁ are sufficiently small to treat the
product of any two of them as zero, expected seigniorage per worker can
be approximated as

_ M2 -2 ,2 2 A '
;[Gt]- (- A - 1) wig, -a 1-a)" (o + cp*)] | (3.14)

wvhere W = (1 - A) Y, per capita savings.
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Substituting equations (3.10), (3.13) and (3.14) into equation (2.14)

gives an expression for the expected utility of a worker in generation ¢t

a8 of period t-1 as a function of exogenous and policy parameters.

The next section derives policy parameters that maximize the expected

utility of the average generation. Sections 5 and 6 consider the dynamic

consistency of these policies.
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4. Fixed vs. Flexible Exchange Rates
This sections considers a monetary response that is repeated each
period, i.e., one such that
x):_-g” Ve o . (4.1)
a =a \/t (4.2)
to derive policies that maximize the expected utility of each generation.
When policy is of the form (4.1) and (4.2) the model under consideration
is stationary.
The share of foreign currency in total money balances is, from (2.13),

(3.10), and (3.13).

*
' (gy -n=-0I) Q- a)2 + (o 2 + ag *2)
A = min) max| O, I P s1 (4.3)

The expected utility of seigniorage-financed government expenditure is

ELuG,] = u(l - A)W'[gu -’ - @)%+ 0B | PN

The expected utility of a member of any generarion, where the expectation is
taken as of any period before entry into the labor force, is, therefore

Ump+ (L+B)Y- [M*+ (L-2) (& -n-1%]

2 .
-[Qa - 1) zonz + (a - A)zap*] 1 - a)?/2

+ w(l - A)W[gM - az(l - a)-z(on2 + cp*z)] . (4.5)
. Cw L | :
The values of g and a that maximize this expression, incorporating A as

defined by expression (4.3), constitute the optimal closed loop monetary

.

—




13

Tesponse. Analytic solutions for the general case were not obtained.

It is nevertheless useful to consider instead three special cases:
the non-monetary economy, the monetary economy with fixed exchange rates
within the period, and a monetary economy with perfectly flexible rates:
4.1 A Nonmonetary Economy

From expression (4.3) observe that if
M 2 ' ,
g >n+ II* + op*/(l - a) , (4.6)

then A =,1, i.e., domestic currency is not held at all. Seigniorage from
domestic money éreation is zero and foreign money is the only store of value.
Expected utility is

Weos+ @+ y-m-172 op*z ' %)
4.2 Fixed Exchznge Rates

When a = - « individuals will hold only domestic currency if gM - n<ii*
and only foreign currency if gM = n>i*, The cecond case yields the nonmonetary
economy. If g“—n=n* individuals are indiffefent between the two currencies.
For concreteness, assume that A = 6 in this czse. When gMEp + II*, then,

expected utility is given by

P L, - M 2 M 2 2
U =p+(Q+8)y-( -n)-1/2 0ok -+ WHlg - (o + 0] (4.8)

and when gM >n + [I* by UN. Therefore if QW>1 it is optimal to set gM = ¥ + n

while 1if wl<l, to set gH = 0. In the first case expected utility is
.4 - 2 2., 2 ;
=p +(1 + B)y - I* - O /2 + WNIN* + 0 - (o ° + Ok )] (4.8")

wvhile in the second it is

' - . . .
pn =po+(1+8)y+n - Op*2/2 - wW(on2 + op*z) . .8")
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Comparing (4.8').and (4.8") with (4.7), expected utility in a nonmonetary
economy, note that a nonmonetary economy dominates a monetary economy with fiked
exchange rates if and only if | |

1. wWw>l and

2 2

0 + 0o, >I*+a A (4.9)

or
2, wW<l and

2 2 .
dW(oq + op*) > n* +n

The only cosﬁ to establishing a currency with irixed fates relative to a no
currency situation is the variability in seign:orage. This cost increases

with the variance of the foreign price leveland the domestic growth rate.

The benefit is the ability either_to earn séigniorage on domestic currency or
" else to establish the Golden Rule interest rate. Either benefit_increases with
. the term II* + n, or the difference between the wqud interest rate (~Ii*) and the
domestic growth rate.
4.3 Flexible Exchange Rates

‘When a = 0 individuals will hold foreign currency in proportion

oM 2 |
A = min { max {o,‘g. -n - M) +o ] 1y (4.10)
2 2 ’ :

+
On Op*

Maintaining a monetary economy requires that

*
gn <n+l + opf , . . ) (4.11)
vhile if
M x 2 ' '
g <n+1 -On . . (4.12)

no foreign currency will be held.
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Assuming an interior solution for A, average utility is
F ot i - " 2
=p + (1'+8)y - (g -n)-llzqa

(g“-n-n*+02)2 n+n*—gd+opf

n
+ — + uWg Z 2 4.13)
200 2 + 0 % L ’

n P* p

The optimal monetary growth rate maximize; exp.re'ssion (4.13) subject to the
constraints (4.11), (4.12) and gM; 0. The second-order condition for a
maximum i's satisfied, however, if and only if wW>1l.

In view of this complication it is considerably simpler to focus on two
particular special cases, one in which seigniorage effects are negligible (uW=0),
and one in which they are paramount (wW==). Each is treated in turn.

4.2.1 Absence of Seigniorage Effects |
When no social welfare derives from seigniorage maximum average utility

obtains when gM =0 and, if n + H@'?_:xnz, A =.0, while if n + II"¢<on2

.0n2-n-II*

A= 5 5-+ In the first case average utility is
% F Tps ’
ot - _ 2 ) : ,
u’--p+(1+a)y+n-1/7.on - : 4.13")

‘while in the second it is

2° 2

P - 2 (an - n - II*) .,

Y =p+ (1L+8)y +n-1/20 "+ ; 5 (4.13")
. o 2(0 " + o *)

Comparing expressions (4.13') and (4.13") with (4.7) note that a monetary economy
with pure floating dominates a nonmonetary economy when n + II* and 0;2 are

large relative to anz.
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The greater the domestic growth rate relative to the foreign inflation ra;e
the higher is the increase in the rate of return from establishing a domestic
'currenéy. When ap*2 is large relative to oi the return on domestic money
under floating rates will be relatively less risky.

Tﬁe desirability of fixing the exchange réte or allowing it to float
can be determined by comparing expressions (4.13') and (4.13") with

expression (4.8") evaluated at o - 0. The condition for fixed rates to

dominate is:

* 2
1. n+10 > and
- R N n aR———
o 2>o 2 (4.14)
n p
or : . :
*
2. n+1 <02 and
n — -
¥ *
(+1 )2 - Zunz(n +0n) + op4 <0
When on2 = 0 floating rates neceséarily dominate while if qp*zc(} fixed rates do.
*
When anz = apz n 62 the choice is a matter of indifference if n + I >0 but if

% . . ’
n+l <02 flexitle rates are preferable. The reason is that, in this second

allow a reduction in risk.

4.2.2 Dominance of Seigniorage Effects L
To analyse the situation in which earning seigniorage is of paramount

concern set & = . From expression (4.13) observe that seigniorage is at a

maximum when
%
z“ = (a+I + opf)lz o : (4.15)
4f 2> 0at this value which requires, in turn, that

% ) ' .
(a+t - op*z)lz <on2 . ) (4.16)
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In this case earnings from seigniorage, denoted S, are

9 2

*
~ @@+ +0 )
§ = P w
| (4.17)

2 2
*
4(0n' + op )

If A = 0 at the value of gM given by (4.15) then the monetary authority can

set

gH =n + n‘ - onz | . (4.18)
and earn v

§=G+I-- oW . | (4.19)

Since both (4.17) and (4.19) are positive, while in a nonmonetary economy
seigniorage is zero, when seigniorage dominates the welfare function a monetary
policy.with flexible rates always yields higher expected utility than a non--
monetary economy. |

Unde; fixed rates seigniorage earnings arc stocﬁastic because of the éeed
to intervene in the foreign exchaﬁgé market to stabilize the currency. The
aﬁprop:ia;g comparison then, is between expect:d seigniorage under
the two regimes. -Normaiizing (4.8) by dividing through by & note that maxizum
expected seigniorage under fixed rates as w goes to infinity is

BS) = [* +n- (2 + o i (4.20)

By comparing (4.20) with (4.17) and (4.13) it can be shown that maximum
expected seigniorage is necessarily higher under perfectly flexible exchange
rates. When rates are perfectly flexible disturbances in the foreign price
level affect neither the domestic price level nor the amount of money creation.
They consequently do not affect real per capita seigniorage. Disturbances in
the domestic population growth rate create domestic price ievel disturbances

in the opposite direction. The two cancel each other to the point where, as a
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first-order approximation real seignorage per capita is non-stochastic.
ﬁhen exchange rates are fixed, however, variaﬁion in the domestic price
level and population growth rate are no longer perfectly negatively
correlated. As a consequence of Jensen's inequality, expected real
seignorage per capita is lower. This effect is not offset by the fact
that under fixed rates more money can be created, on average, without
leéding to substitution into the foreign cufteﬁcy. Under fixed rates

A = 0 whenever gM < n + II* wvhile under flexible rates A = 0 requires’

é“ <n+0*%-g¢ 2.
- n
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_ 5. Optimal Feedback and Closed Loop Policies

The last section compared expected utility in a situation in which the
monetary authority pegs the exchange rate each period with one in which it
sets the money supply independently of the exchange rate. It was assumed that
the monetary authority could precommit itself to a monetafy response that
maximizes the expected utility of each generation. |

The monetar} authority may, however, respond only to the wishes éf
generations present at the time the monetary policy is implemented. Aﬁ this
point thé money holdings of the old generation are a bygone, while the demand
,for money of the young geaeration depends upon its expectations of policy in a
laterbperiod. If current policy has no effect on expectations of future policy
the monetary authority will establish a level of monetary growth each period
taking as given monetary policies in other periods and ekisting asset

holdings,

E]

In ?eriod t, then, the authority selects gf and a to maximize a weighted
average of the old and young generation's -utility. Let a denote the weight
a;signed to the young generation's.-ﬁtility aud l-a the weight to the old
genera£i0£;s utility. ‘

The component of the expected utility of che old! generation that is a

function of policy i4n period t is

W+ @-a, P -n-mm)

‘ 2 2 2 2 =2 (5.1)
Q-2 D0+ (a, =2, _)) O 1 (L-a) °/2

while that of the young generation is

’y_ M2 -2 2 2 : 5.2
Up = 0ol-2 D We -a@d-a)" (o +°p# )] ( ).
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A time consistent policy is a choice of g? and a, that maximizes

y _ o
,cUt + (1 a)Ut.

When seigniorage earnings do not affect utility (w = 0) the young
generation is unaffected by current policy. Situations in which seigniorage
effects are absent (w = Q) and in which the old generation dominates the
social welfare function (a =0) fhus imply equivalent welfare criteria.
Similarly, equivalent welfare criteria emerge when seigniorage effects are
paramount (w = =) and when the young generation dominates the social
welfare function (a = 1).

One result of this section is that when the young generation dominaﬁes
.the social welfare function or when seigniorage dominates the individual
- utility function (i.e., when a = 1 when or w 7_0) then time consistent (qr
optimal feedback) policy cannot sustain a monetary economy. The consequent
equilibrium is in general inferior to the optimum that‘would emerge if the
' monetary authority could precommit itself to an alternative poli;y (i.e.,
tovchéosing the oﬁtimal closed loop policy). A second result is that when
thé old.gegeration dominates the social welfare function or when seigniorage
does not appear i; the 1Qdividua; utility function (i;e., when a = 0 or w = 0)
then time consistent policy may also yield a.noﬁmonetaryeconomy or it may yield
the optimal closed loop policy.

5.1 Dominance of Seigniorage Effects or Young Generation Dominant

-For the case in which a = 1 or w = » this result is straightforward. UZ
.is maximized when g? = » and at = (0, Given At -1° the higﬂ;r the monetary
growth rate the more revenue from seigniorage while exchange market intervertion
reduces expected seigniorage revenue.

When the policy parameters assume these values thé rate of return on

domestic currency is _minus infinity. Wealthholders, anticipating in the previous
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period that these policies will be pursued will set lt -1 " 1. Hence,

in a rational expectations equilibrium, no seigniorage is collected. The
economy degenerates to a nonmonetary economy with expected utility per
generation UN given by expression (4.7).

5.2 Absence of Seigniorage Effect or 0ld Generation Dominant

Somewhat more surprisingly, this same result can emerge when a = 1 or

* -

o= 0. U:.is maximized when
M ' ,
8t =0 (5.3)
- - - 2 (
8, =X _,-@-2 _ ) oi/op*_ (5.4)
Individuals, anticipating that this policy will be implemented in period t when
selecting their portfolios in period t - 1, will, from equation (4.3), choose

-t +1%) Q-2 _ 1)2(1 + anz/apf)2+ A ) ,11

; At 1" min ! max [o, 3 3 J J (5.5)
. e +ao - K
n  p

This equation hes two solutions, At -1 =.1, in which case at = 1, and At -1 =0,
4 -2 2 ‘
in ﬁ?igy.c§se a, .on /op*.

The first equilibrium, once again, constitutes a degeneration to a non-
monetéry equilitrium with expected average utility UN. The second implies an

expected average utility.

- 2 2 2 2.-1
U=p +(L+8)y+n - o - (cn + op* ) 7/2

The policy of'setting ‘

a= ‘F’nzl“' 2 . (5.7

p

also constitutes an optimal closed loop policy when - seigniorage effects ara

absent (w = 0). To see this observe that the derivative of expected average

utility with respect to a, evaluated at the point gM =0, am= —onzlapi, w=0,
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is, from expression (4.5),

.d_g.- - | * .g—x- . '
da (o + I*%) o= _ (5.8)
Since at this point A = 0, gﬁ-- 0. Hence the first-order condition for a time

consistent policy also corresponds to the first-order condition for an optimal
pélicy when w = 0. Since the second-order conditions for a maximum are satisfied,
this time consistent equilibrium corresponds to the equilibrium that emerges-
whén w = 0 and the optimal closed loop policy is pursued.

An intuitive explanation for the optimality of this equilibrium is that the
larger the share of domestic currency in portfolios, the closer are the éxpected
domestic interest rate facing consumers and thc expected growth rate. A lower value «
A thus brings the economy cldser to the Golden‘Rule, thereby raising welfa;e.

The optimal value of a should thereforé be éhosen to minimize A. In fact,

when policy takes the form of (5.6) and (5.7), A =g, its miﬁimum possible
value; Optimal exchange rate management by th~ monetary authority thus provides
a perfect substitute for currency'diversification by private iﬁdividuals as a
means of minimizing risk. In othe£ words, whea the exchange rate is managed

P

optiﬁally private'individuals have no incentivs to hold foreign currency 'to

risk associated with domestic currency each period leads them to stabilize the
exchange rate in an optimal way.
5.3 Extension to the General Case

The conclusions of sections 5.1 and 5.2 suggest some results that would
eﬁerge if « and w assume intermediate values.

First, for values of a and w sufficiently low, a monetary economy can be
sustained by time consistent policies. Second, the level of monetary growth
will pe higher and the amount of intervention- lower than in the

-

case when @ = w = g, The reason is that to earn seigniorage it 1is necessary to
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set gM >0. Reducing a,» the amount of intervention, will also raise

expected revenue from seigniorage.
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6. The Role of Reputation in Enforcing a Monetary Economy

A conclusion of the previous section is that when earning seigniorage
is the predominant concern of the monetary authority, or that when the
utility of the young generation dominates the social welfare function,
then a time consistent policy cannot sustain a monetary equilibrium. It
was assumed that the only objective ofvthe monetary authority is to maximize

a welighted average of the expected utilities of gengrations currently present.

An alternative objective is to maximize a weighted average of the expected
utilities of current and all future generations. A reason for the monetary
authority to take into account the welfare of future generations is that their
welfare constitutes a public good to current generations, i;e., the utility of
future generatioas as a group affects the welfare of the cutrrent generations,
but no atomistic member of the current generation has an incentive to provide
a bequest to any member of the subsequent generation. Inlthis context the
monetary authority's incentive to maintain the reputation of its currency to
glloﬁ future generations to earn seigniorage can lead to the time consistency
of a monetary ecoaomy. - |

Let ﬁhe expected utility from seigniorage of a generation borm at time t

_ be given by

: 2, 2. 2= .
U, = max {2 - A, _ v - ai(l -a)” (o, + o 1.0} CEY

An upper bound U is placed on the welfare that can be generated from seigniorage
to insure boundedness of the overall objective function.

~ Let the objective function of the monetary authority at time t be

. |
W = & 5 y . 0<6<1 o (6.2)
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_ : M '
where § constitutes a discount factor. Taking future policies 81’ a as given,

T > t,Wi is at a maximum when a, = 0 and

g 20/0a -, _ pwl =g ' 6.3)

t

Denote this policy as the optimal one-perioa policy.

At some initial period to the monetary authority announces the policy
résponse henceforth, denoted by the paramers gc, it, t 3_t;. If the monetary
authority deviates from the policy it announces in some period t, individuals
‘ will anticipate that for Y e, gf = g:, a = 0, i.e., that the optimal one
period policy will be pursued. Let U be sufficiently high to imply

TM>a+nt+ cpf o . (6.4)
which from expression (4.3). insures that wher individuals anticipate the optimal
~one-period policy in period 7 they will selecf At -1" 1, 1fe., hold no domestic
currency. |
_ qu the autkority deviates from its annouﬁced policy in period t, assuming
that lt -1 < it can.att;in a level of its objective function U in that period
and zero subsequently, since henceforth A = 1. The economy degenerates to A
nonmonetary economy. Thus the value of deviating from the announcement in any
period t is simply U.

By sticking with its announced policy in period t, assuming that this policy
was anticipated in period t-1 . and that the announced policy will be adhered to
aubsequeﬂtly, the authority can attain a level of its objective function

1-t M 2 - =2 2
H:\- tft [ [a- At - 1) wgt - at(l - aT) (on + op*)] (6.5)
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T > t; is given by

where A t-1 is predetermined and At;l’
(g“-'n-n*) (l—a)2+02+a'o*2
At-l = min{max| 0, < 3 T 5 L TP b1 (6.6)
C + 0 * ‘
n P

The time consistenc¢yof the announced policy reduires that W: 3_5\/: 2t ; that
is, the value to the monetary authority of adhering to the announced policy,

and thereby maintaining the expectation that it will continue to adhere to

this policy,must exceed the maxiﬁum value of reverting to the optimal one-period
policy.

The optimal credible policy is a choice of ét’ at in the initial period

t - that maximizes v subject to the constraints W ﬁ\/t >t .For . t>t
© ‘ t t — - 0 o

L4 .
the first-order conditions for a maximum of‘wi are the same as those for

the unconétrained thimal'closed loop policy. Since these first—ordef con-

ditions are independent of t they imply a stationary solution for t > to.

‘Thus let gt = g, at = ¥ for t to. Denote -

t> to. Denote

= _ a . -
W = max Wt’ t>t 6.7)

2,3 § )

If W> (1 - &) U then the optimal credible ~policy in period t and the uncon-
: °. uncon:

strained optimal closed loop policy coincide. If W < (1 - &) U the unconstrained

optimal closed loop policy is not sustéinable by a time consistent policy. For

t > to the économy degenerates to a nonmonetary economy.
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7. Conclusion >

This paper has analysed exchange rate management into very simple
overlapping generations model. The purpose has been to evaluate monetary
policy in an open economy on the basis of its implications for the welfare
of individuals ia the economy. While this paper has introduced a micro-
economic framework for analysing monetary policy, it has done so at the
expense of omitting a number of important features of open economies that
have received attention elsewhere. For example, in this model governmeﬁt
debt pro;ides the only store of value. There is no productive capital and
no distinction Letween assets that are held ar stores of value and for
transactions pﬁrposes. The implications of policy for output and employment
are not considered. The lack of a consensus about the microeconomic causes
of these phenomena makes their incorporation.into an analysis of this sort
difficult.

The analysis in this papef identifieS-tw; objectives of monetary policy:
to provide a desirable store of value, i.e., one with a high and stable rate
‘of return, and to collect a high and stable auount of seigniorage. Deépite
thé difference in app£oach between this and other studies some similar results
.emergea In par:icular, a policy of pure floaiing is likely to be more desira
when domestic supply-is highly variable relative to the foreign price level and
converesly. In addition, the benefits of_having a national currency at all
diminish when the foreign inflation rate is low and stable.

While having a national currency may be desirsble from a national welfare
perspective, tine consistent policy on the part of the monetary authority may
be unable to sustain a currency. This result is most likely to emerge wher the

primary concern c¢f the monetary authority is the extraction of seigniorage (as

when its major constituency is the young -- geﬁeration) and when it is unable to
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develop a reputation (as when the monetary authority is not perceived as a
continuous, infinitely-lived organization). The fact that seigniorage pro-
vides a major source of revenue in some countries suggests why these are also
countries that must institute exchange controls: the pdlice power of the state
is uéed to maintain the viability of domestic currency faced with competition
from foreign currencies. When seigniorage provides the least distortionary
souice of government revenue at the margin, s;;h policies may be optimal.

This paper has considered government liabilities that take the form of
currency. Introducing a coupon on this 1iability would not affect the analysis.
Hence the model applies to government borrowing generally rather than simply to
monetary issue. Introducing a distinction bet;een monetary and non-monetary
débt would require introducing a transactions motive for holding money. This
aspect of the microfoundations of exchange ratc ﬁanagement has been explored
by Stockman (1980) and Helpman (1981). An integration of the portfolio con-
siderations examined here and the transactions motives treated in this other

literature constitutes an important topic for future research.

-




29

References

Buiter, W.H. (1979), "Optimal Foreign Exchange Market Intervention with
Rational Expectations," in J. Martin and A. Smith, editors, Trade
and Payments under Flexible Exchange Rates, (London: MacMillan).

Buiter, W.H. and J. Eaton (1980), "Policy Decentralization and Exchange
Rate Management in Interdependent Economies,'" NBER Working Paper
No. 531.

Calvo, G.A. (1978),'"0n the Time Consistency of Optimal Policy in a Monetary
Economy," Econometrica, 46, 1411-1428..

Eaton, J. and S.j. Turnovsky (1980), "The Forward Exchange Market, Speculation
and Exchange Market Intervention," Australian National University
Working Paper No. 033.

Fischer, S. (1982), "Seigniorage and the Case for a National Money," Journal
of Political Economy, 90, 295-313.

Flood, R. and N.P. Marion (1982), "The Transmission of Disturbances Under
Alternative Exchange Rate Regimes with Optimal Indexing,"
Quarterly Journal of Economica, 97, 43-66.

Frenkel, J. and J. Aizenman (1981), "Aspects of the Optimal Management of
Exchange Rates" NBER Working Paper No. 748. :

Helpman, E., "An Exploration in the Theory of -Exchange~Rate Regimes," Journal
of Political Economy, 89, 865-890. -

Kydland, F.E. (1977), "Equilibrium Solutions in Dynamic Dominant-Player
. Models," Journal .of Economic Theory, 15 (2), 307-324. .

Kydland, F.E. and E.C. Prescott (1977), "Rules Rather than Discretion: The
Inconsistency of Optimal Flans,” Journal of Political Economv, 85,

- §73-491.

Lucas, R.E. (1976), "Econometric Policy Evaluation: A Critique," in K. Bruaner
and A.H. Meltzer, editors, The Phillips Curve and Labor Markets,
Carnegie-Rochester Conference Series. '

Samuelson, P.A. (1958), "An Exact Consumption-Loan Model of Interest With or
Without the Social Contrivance of Money," Journal of Political Economyv,
66, 467-482.

Stockman, A.C. (1980), "A Theory of Exchange Rate Determination" Journal of
Political Economy, 88, 673-698.

Turnovsky, S.J. (1982), "Exchange Market Intervention Policies in a Small
Open Econcmy," in J. Bhandari and B. Putnam, editors, The International
Transmission of Economic Disturbances, (Cambridge, Mass.: MIT Press).




