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- 1« Introduction

The design of monecéry policy and exchange rate management is a topic
that has received considerable attention in the last five years.' Papers by
Buiter (1979), Turnovsky (1983), Buiter and Eaton (1980), Eaton and Turnovsky
(1980) and Frenkel and Aizenman (1982) are examples of models that considef
the optimality of alternative stabilization rﬁles. The models used to
evaluate alternative monetary and exchange rate policies and to derive
optimal policies suffer from four deficiencies fhat this paper attempts to

address.

First, models are conétructed'on the basis of é number of aggregate macro-
economic relationships that are not derived from underlying preferences and
technologies. Their usefulness for policy evaluation is tLerefore questionable
for the reason given by Lucas (1976): changes in policy may lead to changes in
thesg aégregate relationships. Output supply and asset demands are examples of
functional relationships that may be sensitive to policy changes.

Second, policy evaluation is based upon ad hoc objective functions of the
government rather than upon a comparison of the welfare of individuals in the
economy un&er alternative policies. Assuming that the government is responsive
to the welfare of its citizens, its policy objéctives should derive from the
preferences of ihdividuals in the economy. When individual objective functions
are specified alternative policies can then be 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 of
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monetary policy but provides no formal analysis. In fact, in some countries
seigniorage constitutes a major source of revenue, possibly because it con-
_stitutes the administratively least expensive and least distortionary form
‘of taxation.
Fourth, optimal policies are typically derivéd from the claés of closed
’1222 policies. As Kydland and Prescott (1977) have emphasizéd, such policies
may not be time consistent. Fdr many of the models discussed above the

optimal closed loop and optimal feedback policies coincide.1 Once seigniorage

considerations are introduced, however, they diverge.

This paper develqps a model of an open economy derivative of the Samuelson
(1958) pure consumption loan model.2 Individuals have available to them as a
store of value a foreign currency which depreciates in value at a stochastic
rate that is exogenous to‘the econ&my under consideration. The population
growth rate of this economy is also an exogenous stochastic process.

The governmeﬁt of this economy has the ability to provide its own currency
as a store of value. Individuals choose their first périod consumption and
- allocate their savings between the two curreﬁcies to maximize the expected
utility of consumption over two periods. There is no individual bequest motive.
New money issue is used to finance government expenditure which is assumed to

benefit only the younger generation. It 18 assumed that foreigners do not

hold the doméstic cu¥ien;y, péssiblj becaﬁsé of exchange controls or the fear
of exchange controls in the future. Otherwise the exchange rate would be
indeterminate, as demonstrated by Kareken and Wallace (1981).3

Btinginé the economy toward the Golden Rule and generating seigniorage
| constitute two majér goals of monetary policy. Providing a relatively riskless
store of value 1s'an additional goal. The objectives of monetary policy to
provide a desirable store of value and to generate revenue fdr public expendi-

ture are in sharp conflict in the short run but may be more compatible in the

long rum.



-

When the primary objective of the monetary authority is to provide a
desirable store of value, one insight of the previous literature reemerges:
8 policy of predetermining the exchange rate each period tends to yield
higher welfgre when the foreign price level 1s stable relative to domestic
output and conversely. A policy of having no national currency at all,
relying solely upon the foreign currency as a store of value, can in 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 nﬁtional currency.

When seigniorage considerations are present, a government that'attempts
to maximize the welfare only of the current young genération cannot sustain
a currency. The only time consistent policy leads to a nonmonetary economy.
introducing the expected utilit& of future generations as a public good can
reverse 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 the optimal savings and portfolio behavior of each
atomistic individual in the economy under consideration. Section 3 imbeds
this behavior in a simple, aggregate model to derive the behavior of the
domestic price level 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 compared with expected

welfare under fixed and flexible exchange rate regimes for a monetary economy.

Section 5 considers optimal feedback policies under alternative social welfare

and individual utility functions. Section 6 discusses the role of reputation
as a means of enforcing a 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
varlety. 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 to maximize a utility function

of the form:

iy io
+ + : .
log C " 8 log Ct 1t Gt (2.1)
where Ciz denotes i's consumption in the working period, Ci°+ 1 in the retire-

ment period, and Gt denotes per worker government spending in the working
period. Individuals are assumed not to derive ptility from government spend-
ing iﬁ their retirement period. The parameter w indicates the weight placed
on government spending relative to private consumption.

Individuals have available to them as stores of value a domestic money
and a foreign money. There is a single traded g;od, the p;ice of which, in
period t, is Pt in terms of domestic money and P: in terms of foreign money.

Exact purchasing power parity (PPP) obtains so that

. *
pt = EtPt | 3 (2.2)

where Et denotes the domestic currency price of foreign currency. The country
under consideration is small in the sense that domestic actions do not affect

* *
Pt' The rate of inflation in terms of the foreign price level is IIt so that

P* 1+ * P* | (2.3)
t ( nt) t -1 :
where

P*

n* H* +
t Ue

* *
Here II 1is a constant and ui a Gaussian white noise process with variance

api. The individual also takes as given the domestic price level Pt which



evolves according to the process

Po=Q+I)PR (2.4)
where
P

Ht I+ u,

Here II is a constant and ui a Gaussian white noise process with variance c?
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 At denote individual 1i's share of wealth allocated toward the
foreign money. Thus

it L |

= =W-2) F-c) (2.5)

t t
t.
*i *i
EM M
4 i -
P t t
t P
t
i *1 '
where Mt and Mt denote individual i's holdings of domestic and foreign
money respectively. Neither money can be held in negative
amounts. Thus Y - Ctz At and 1 - At must be nonnegative.
Consumption ir retirement, C:°+ 1» 1s given by
%
io . M% + E M™ = iy
C.p1- t . t+lt « )
Pet
i, _*® % i = iy
= DR /p, )+ -2 @ /p, D1 E-c.)) 2.7)
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By assuming that the parameters I, I , o 2 and op*zare sufficiently small

to ignore the products of any two of them the processes (2.3) and (2.4) may

be approximated by

ne

P

Pt/Pt +41-1-10- U1 (2.8)
x % " * P*
Pt/Pt +1° l-I -u t41 ‘ (2.9)
Combining (2.8) and (2.9) with the PPP relationship (2.2) gives
N * P P* * e
Et./Et +1 1 I-10 + ut+1 ut+1 1+1 I + ut+1 (2.10)

Here u:+is the implied error term in the change in E . A second-order Taylor

series approximation of the expectation of log Ct°+ 1 around log (Y - CiZ),

‘using (2.8), (2.9) and (2.10) is
N io v R § i
E [}og Ct +.;]— log (Y = C t) + [~ + At(H - II*)]

2, 12 2,1 o |
- hand 2 ’ .
[0," + A%, Atoepyé . '(2.11)

e
where oez is the variance of ue and ce the covariance between u_ and up

t+1 t+1°
Substituting (2.11) into (2.1) and maximizing the resulting expression with
respect to the choice variables Ciz and-A: yields, as expected utility maximizing

values:

ciy =a ¥ Az (1 +8) L (2.12)
At = min { max [0, 3 €p 1, 1 (2.13)
o
e

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

(I - 1/2 os | - if At =0
: ‘ (I-1* + o )2 I-1%+o0
i = ep i_ e
Up+(l+8)y—<ﬂ—l/20 + 3 if A, = 2
P 20 c
e e
\ % - 1/2 o2 gl
p* t



where

p 2 Blog B - (1L +RB) log (1L + B)

log Y

y

This section has characterized the optimal consumption and portfolio
behavior of a single individuél facing a given level of government spending
and distributions of the foreign and domestic price levels ;nd the exchange
rate. The next section derives the level of government spending and the
behavior of the domestic price level and exchaﬁge rate from aggregate

characteristics of the economy and from government polic&.



3. The Aggregate Economy
Since all individuals earn the same income and face the same distri-

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

At’ is

A, =t | | (3.1)

¢ = YL | (3.2)

where Lt is the number of Workefs entering the labor force in period t.
The number of workers entering the labor force in period t is (i + nt)
times the number that entered the previous period, i.e.,

L = a+ nt) L. _ 1
where ‘ - (3.3)

n
=n+u
Be t

n 2
Here n is a constant and.ut a Gaussian white noise process with variance on.

n P*
Assume that ut and ut are uncorrelated.

The nominal supply of domestic money, denoted Mt’ grows at a rate m

so that.

Moo= (L+g) M (3.4)



* New monetary issue is used to finance government spending. There are no

other sources of government revenue? Thus

LRV ' -1
oo MM, o Mo ra+n)L ) _ (3.5)
%" " FL T t¥ -1 et
tt t-1 ‘ :

Gt thus &5nstitutes total seiénidr;ge gleaned i; éerigéwﬁ. -
Following much of the previous literature on exchange raté intervention

this model assumes that the only contemporaneous-variable that the government
observes is the exchange rate. (See, é.g. (Buiter (1979), Turnovsky (1983),
Buiter and Eaton (1980), Eaton and Turnovsky (1980), Frenkel and Aizenman (39g£2)).
.On the basis of information available at the énd of the previous period the
government sets a monetary growth rate éﬁ that is subject to revision in

response to new information embodied in the exchange rate. The actual money

growth rate is therefore

M e

=g +
Mg T B T AY - , . (3.6)

where pi, recall, is the unanticipated component of the exchange rate and a,

a policy parameter. Setting a = 0 corresponds to a regime of pure floating

vhile the exchange rate is fixed within the period (1.e., nonstochastic) when

a, = -, It is assumed that g? is bounded ffom below by zero; the expected

level of government spending cannot be negative.
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Domestic money market equilibrium obtains when

M

t = . ' '
;:" (1- lt) (1-23) YLt : . . (3.7)

Taking the first difference of the logarithm of this expression, assuming

stationarity or that At = At _i, yields +

P - P

t t-1l .m —un = gM ~-n+a s - @3.8)
Pe -1 t ot "t tt t
The left hand side of (3.8) approximates the domestic inflation rate Ht while
PPP implies
P * '
W ey -yl (3.9)

t t t
Assuming that individuals know the parameters of the actual inflation

process,equations (3.8) and (3.9) imply that

I = ‘g’:- n ‘ . .. (3.10)
P n P* -1 .

u, = - (ut + au ) (4 - at) : : -ﬁ;.ll)
e n P#* -1 :

u == (ut +u ) @4 - at) . _ (3.12)

Therefore, as of period t,

2. 2 .2 =2 . ' '
o (o.n +a lap* ) (1 -a 1) , ) - (3.13)

2 -2

0 2= (o 2+ ap*z) a - )

: 2 2
oep <on + 2t + lop* ) (1 T g% + 1)

4+ 1 |
-2

Assuming Fhat Hf n, gf, os*‘andwoi are sufficiently small to treat the |
product of any two of them as zero, expected seigniorage per worker can
be approximated as | '

.E[G:]' (1- Ao 1) w' [g’: - ai 1 - a,:)'2 (crf‘l + apf)] ' | - | (3.14$

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

glves 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. The Benefits of a National Money under Fixed and Flexible Exchange Rates

This sections considers a monetary response that is repeated each

period, i.e., one such that

&-& . S o (4.1)
a =a vt ' _ (4.2)

to derive policies that maximize the expected utility of the average 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).

M *
(g -n-0I) (1- a)2 + (o 2 + aco *2)
A = min/ max | O, n P ,1 (4.3)
L2 . 2
O o -

'The expected utility of seigniorage~financed government expenditure is
, M 2 -2, 2 2
E[wG.] = w(l - MW[g" -a:(1 - a) “(o " +0,7)]

")

The expected utility of a member of any generation, where the expectation is

taken as of any period before entry into the labor force, is, therefore

Um=p+ L+ BT - [+ Q-2 (@ -n-10)]

2 2 2

-[{QQ-1) "¢+ (a - k)zop*] (1 - a)-zlz

n

- . -

+ o - WL - a? - P % + op*z)] | | )

. M
The values of g and a that maximize this expression, incorporating A as

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

.y
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response. Analytic soiutions for the generalfcase>were not obtained.

It 1s nevertheless useful to consider instead three speciai cases:
the non-monetary economy, the monetary econoﬁy with fixed exchange raﬁes
within the period, and a mopetary economy with perfectly flexible rates:
4.1 A Nonmonetary Econbmy | o

From expression (4.3) observe that 1if
g“ >n + % + opf/(l - a) v.‘ ' B ‘_ (4.6)

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

Expected utility is

Weap+Q+8) 5 -1%-1/2 op*z ‘ | (4.7)
4.2 Fixed Exchenge Rates o

When a = - « individﬁals will hold only domestic currency if gM - n<I[*
ﬁnd only foreign currency 1if gM - n>l*, The second case yields the nonmonetary
economy. If gMLn=H* individuals are indifferent between the two currencies.
For concreteness, assume that A = 0 in this case. When gMEp + II*, then,

expected utility is given by ' _ : : .

Fap+@+8)y - @& -n) -1/2 op*2+ wig" - (o % + op*z)] (4.8)

and when gM >n + II* by UN. Therefore if wW>1l it 1is optimal to set gM =% +n

while 1if wW<l, to set gM =0, In the first case expected utility is
W mp +(L+8)y - % - o 2/2 + W[I* +n - (02 + 0 )] (4.8")
: R* ; n p* .
while in the second it is

UP~' _. - 2 i 2 - 2. | . 1y
=p +(1+8)y+n - op* /2 - wW(on + op* ) . . _(4.8 )
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Comparing (4.8%) énd (4.8") with (4.7), expected utility in a nonmonetary
ecbnomy, note that a nonmonetary economy dominates a monetary economy with fixed
exchange rates if and only if

1. wW>l and

2 -

2 , .
0 t o, >I*+n . - (4.9

or

. 2. .mW<1 and

mW(on2 + opi) > % +n
The only cosﬁ to establishing a currency with rixed rates relative to a no
currency situation is the variability in seign’orage. This cost increases
with the variance of the foreign price leveland the domes;ic growth rate.
The benefit is the ability either to earn seigniorage on domestic currency or
else to establish the Golden Rule interest rate. Either benefit increases with
the term II* + n, or the difference betweep the world interest rate (-II*) and the
domestic growth rate. |

4.3 Flexible Exchange Rates

When a = 0 individuals will hold foreign currency in proportion

(] 2 4+ 0 z

4+ M 2
A = min { max [0,(3. - n - Ix) 4 %n ] , 1 * (4.10)
n p* |

Maintaining a monetary economy requires that

. %k
glen+n"+ opf _ T : (4.11)
while if
. | | .
glcnsn® -2 . | (4.12)

no foreign currency will be held.
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'Assuming an interior solution for A, average utility is
UF ' . - M 2
_ -p+(1+8)y-(g-n)-1/zon

(g“-n-n*+02)2 M'n+H*-gH+o: _
,.+ L +ng 2 2 £
. . (4.13)

2 2 ' c +o
2(0n + op*) n p*

The optimal monetary growth rate maximize; eﬁcp.réssi;n (4.13) subject to the
constraints (4.11), (4.12) and gM; 0. The second-order condition for a
maximum is satisfied, however, if and only if wW>1.

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

4.93.1 Absence of Seigniorage Effects
| When no social welfare derives from seigniorage maximum average utilii:y |

obtains when gM =0 and, if n + Hﬁbsnz, A =0, while if n + Il*<o 2
- . n

= - n - Q%
,v_.Unz n-1

A= 2 2 In the first case average utility is
Op- ¥ O
-y ) : S ’
U=p+(l+B)y+n—1/20n R o (4.13)

‘while in the second it is

. ' * 2
ad - ' 2 (Unz - n - %)
U np+'(l+8)y+n"l/2‘0n+

5 5 (4.13")
2(0c. " + o *7) .
n P

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 o
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The greater the domestic growth rate relative to the foreign infiation fate
the higher is the increase in the rate of return from establishing a domestic
currency. When ap*z is large relative to ci the return on domesfic money
under floating rates will be relatively less risky.

The 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 w = Q. The co;dition for fixed rates to.

dominate is:
* 2
1, n+l >an and

' °§2>°pi ' (4.14)
or ' .

* 2
2. n+1 <on and -

%2 2 * &
(n+1)" - Zan (n+I)+ op* <0 . -

When onz =0 fioating rates neceséarily dominate while if gp¥2=(} fixed rates do.
When anz = api = 02 the choice is a matter of indifference if n + H*>q2 but if
n+ H*<02 flexilble rates are preferable. The reason is that, in this second
case, the portfclio is diversified under flexible rates, and flexible rates

allow a reduction in risk,

'4 4. 3.2 Dominance of Seigniorage Effects _ o o

To analyse the situation in which earning seigniorage is of paramount

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

maximum when .

M *. 2

g =(n+1I + ap*)/z o . (4.15)
if AS;Dat this value which requires, in turn, that

* 2 2 . N
(m+n - cp* )/2 <o : ‘ | . | (4.16)
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In this case earnings from seigniorage, denoted S, are

2
* 2
(n+0I + ap*)

2

2
*
.4(an + cp )

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

set
g“ =n + n‘ - cnz : | 4 (4.18)
and earn : ”
Se@4n- o)W D _ (4.19)

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

monetary economy.

-

Under fixed rates seigniorage earnings are stochastic because of the need
to intervene in the foreign exchaAgé market t§ stabilize the currency. The
’ aﬁpropriate comparison, then, is between expected seigniorage under
the two regimes. Normalizing (4.8) by dividing through by & note that maxizum

expectéd seigniorage under fixed rates as w goes to infinity is
CEGS) S % +n - (02 + 0 W (4.20)
n p*

By comparing (4.20) with (4.17) and (4.19) 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.
When exchange rates are fixed, however, variation in the domestic price
level and éopulation growth rate are no longer perfectly negatively
correlated. As a consequence éf 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 averagé, without
leading to substitution into the_foreign currency. Under fixed rates

A = 0 whenever gM < n + II* while under flexiblé rates A = 0 requires

gM <n+I*% ~-g 2.
- n



19 : v ‘
~ 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 monetary authority may, however, respond only to the wishes ;f
generations present at the time the monetary policy is implemented. At this
point the money holdings of the old generation'are a bygone, while the demand
for money of the young geaeration depends upon its expecﬁations of policy in a
-Jater period. If curfent 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 perlods and existing asset
holdings, a .

In period t; then, the authority selects g? and a to maximize a weighted
average of the old and young generations' utilities. Let & denote the weight
a;signed to the young generation's xﬁtility and l-a the weight to the old
generation's utility.

The component of the expected utility of :he old:. generation that is a

function of policy in period t is

LR A I W I ¢ 5

2 (5.1)

2

)

C 2 -2
t -1 op*](]-"'at) /2

‘ 2
-[Q1 - Ap - 1) o t+(a -2
while that of the young generation is

U = Wl -, _ ) WIEl - 2l - a) 7 (o0 + op*z?] o R
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A time consistent policy is a choice of g? and a, that maximizes
QUZ +Q - a)_U:. | _
When seigniorage earnings do not affect utility (w = 0) the young
generation is unaffected by currenﬁ policy. Situations in which seigniorage
effects are absent (w = 0) and in which the old generation dominates the
social welfare function (a = 0) thus imply equivalent welfare criteria.
Similarly, equivalent welfare criteria emerge when seigniorage effects are
paramount (w = =) and when the young generatiop dominates the social
welfare function (a = 1).
One result of this section is that when the young generation dominates
_the social welfare funcﬁion or when seigniorage dominates the individual
utility function (i.e., when a = 1 when or w = «) then time consistent (or
optimal feedback) policy cannot suétain a monetary economy. The consequent
equilibrium is in general inferior to the qptimum that would emerge if the
monetary authority could precommit itself to an alternative policy (i.e.,
to choosing the optimal closed loop poli;;). A second result is that when
tﬁé old generation dominates the social ﬁélfare.function or when seigniorage
does not appear in the individual utility function (i.e., when a = 0 or w = 0)
then time consistent policy may also yield a nonmonetafyeconomy 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 wpen 32 = o and a, =0, Given At -1 the higher the monetary
growth rate the more revenue from seigniorage while exchange market interventioﬁ
reduces expected seigniorage revenue.

When the policy parameters assume these values the 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 At -1 = 1. Hence,

. in a rational expectations equilibrium, no éeigniorage is collected. fhe
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

.
5

w=0. U: is maximized when

gf-o - | | o (5.3)

» - - 2 : » .
g, = _ - Q-2 _ ) oﬁ/op*_ N (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

1 -+ - pia+o e Hea .1
At 1" min { max [0, 3 o= P _ c (5.5)
. - O +0 * o
n "~ %

1. If n+ 2% >0,

2
p*

This equation hzs as a solution, At -1 " 1, in which case a,

however, an additional solution is At -1" 0, in which case a, =- oi/a

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

- 2 2 2 2,~1
Us=sp +(1+B)y+n - O Ok (on + - ) /2

The policy of setting
gl=0 - | . & (5.6)

. 2 ’ . - R .

&% "% /apr : o ‘ | (5.7)
also constitutes an optimal closed loop policy when ' seigniorage effects ara
absent (w = 0). To see this observe that the derivative of expééted average

utility with respect to a, evaluated at the point gM =0, am= —onzlopi, w =20,
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is, from expression (4.5),

.d_U. . - * .d_&. . ’ ‘
da (n + I¥) da 4 | . (5.8)
Since at this point A = 0, g§-= 0. Hence the first-order condition for a time

consistent policy also corresponds to the first-order condition for an optimal
pblicy when w = 0, Since the second-order conditions for a maximum are satisfied,
this time consistent equilibrium corresponds to the equilibfium that emerges

when w = 0 and the optimal closed loop policy is pursued.

An intuitive explanation for thé optimality of this equilibrium is that the
larger the share of domestic currency in portfolios,’the closer are the expected
domestic interest rate facing consumers and the expected growth rate. A lower Q#lue of
A‘thusvbrings the economy closer to the Golden Rule, thereby raising welfare.
The optimal value of a should therefore be chosen 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 the monetary ;;thority thus provides
a perfect substitute for currency‘diversification by private individuals as a
means of minimizing risk. In othe£ words, when the exchange rate is.managed
optimally private individuals have no incentive to hold foreign'currency to.
reduce risk. The incentive that the monetary authorities have to minimize the
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 o and w sufficiently low, a monetary economy can be
pustained by time consistent policies. Second, the ;evel of monetary growth
will be higher and the amount of intervention lower than in the

case vherea = w = (j, The reason is that to earn seigniorage it is necessary to
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set gM >0. Reducing at, 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 earﬂing seigniorage

N 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 of the monetary authority is to maximize

a weighted average of the expected utilities of gengratioﬂs currently present.

An alternative objective ié to maximize a weighted aQerage of the expected
utilities of current and all future generations. A reason for the monetary
authority to take into account fhe welfare of future generations is that their
welfare constitutes a public good to current generations, i.e., the utility of
future generations as a group affects the welfare of the current generations,
but no atomistic member of g current generé;ion has an incentive to provide
a bequest to any member of the subsequent generation. In this 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 ﬁonetary economy.

Let the expected utility from seigniorage of a generation born at time t

_ be given by

U, = max {(1- A _ l)w[g.’tI - a%a - at)-z‘ 0 ? + opi)],ﬁ} RNCEY

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= I § u \ 0< 6§ <1 ‘ L €6.2)



25

, M
where § constitutes a discount fac;or. Taking future policies gt, a as given,

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

zf > U/[Q - A _‘ AL §t : ' : (6.3)

Denote this policy as the optimal one-period policy.

At some initial period to the monetary authority announces the policy

response henceforth, denoted by the paramers gc, a, t z_tg. If the monetary

t

authority deviates from the poliéy it announces in some period t, individuals

~

‘will anticipate that for \/t>t, gf =8,a = 0, i.e., that the optimal one

period policy will be pursued. Let U be sufficiently high to imply

U/M > a4+ o+ api o | _ (6.4)
which, from expression (4.3), insures that when individuals anticipate the optimal
~one~period policy in period t they will selecé AT -1" 1, i.e., hold no domestic
currency. | .

If the autkority deviates from its announced policy in period t, assuming
tﬁat lt -1 S 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 ;
nonmonetary economy. Thus the value of deviating from the announcement in any
period t is simply U.

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

,

W= s -a_pudl - ala-aT @+ o b (6.5)

t 1=t T
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where A e-1 is predetermined and At_ T>t, is given by

l,
G -n-m) a-a)l o liao 2
At-l = min{max | 0, =< 3 T 3 n LB Sl P (6.6)
B+ ) +O'*
n P

The time consistencyof the announced policy reduires that W: 3_6\/t z_to; 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 maximum value of reverting to the optimal one-period

policy.

The optimal credible policy is a choice of gt, at in the initial period

'td that maximizes W: subject to the constraints W: Z_ﬁ\/t Z_to. For t >t

o .
. . =}
the first-order conditions for a maximum °f Wt are the same as those for

o

the unconstrained optimal closed loop policy. Since these first-order con-

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

D L S S M

'Thus let gt =g, at =3 for t ? t Denote

Wemax W, t >t ' . (6.7)

l

a

.
it %

If W> (1L - 8) U then the optimal credible policy in period t and the uncon-

strained optimal closed loop policy coincide. If W < (1L - 8) U the unconstrained

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

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

This paper has analysed exchange rate management in '4very simple
overiépping generations model. The purpose has been to evaluate ﬁonetary
policy in an open economy on the basis of its implications for the welfare
of individuals ia the economy. While this papér has uged - a micro-
economic framework for analysing monetary policy, it has dqne so at the
expense of‘omitting a number of important features of open economies that
have received attention elsewhere. For example, in this model government
debt provides thz oaly store of value. There 1s no productive capital and
no distinction between assets that are held as stores of value and for

~ transactions purposes. The implications of policy for output and employment

are not considered. The lack of a consensus about the microeconomic causes
of these phenomc¢na makes.their incorporation into an analysis of fhis sort
difficult. | | - .

The analysis in this paper identifles two cbjectives of monetary policy:

to provide a desirable store of value, i.e., one with a high and stable rate

.of retu;n, and to ;olléct seignioragé. b;;pite the difference in approach
between this and other studies some similar results emerge.7 In particular,

a policy of pure floating is likely to be more desirable when the foreign price
-level is highly variable relative to domestic output and converssly, In
addition, the benefits of having a national currency at all diminish when the

foreign inflation rate is low and stable.

While haYing a national currency may be desirable from a national welfare
pexrspective, ting‘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 of the monetary authority is the extraction of seigniorage (as

when its major constituency is the young . generation) and when it is unable to



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 police power of the state
is used to maintain the viability of domestic currency faced with competition
from foreign currencies. When seigniorage provides the least distortionary
source of government revenue at the margin, such policies may be optimal.

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

literature constitutes an important topic for future research.
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FOOTNQOTES

See Kydland (1977) for a discussion of the distinction between
closed loop and feedback policies. See Calvo (1978) for

a discussion of optimal and time consistent monetary policies
in a non-stochastic closed economy context.

Exchange rate policy has also been examined in an overlapping
generations context by Lapan and Enders (1979, 1980), Aizenman
(1981) and Hsieh (1982). These papers assume that private
individuals are unable to hold foreign assets. Exchange

rate intervention therefore creates a scope for capital mobility
that otherwise would be absent. A comparison between exchange
rate regimes therefore, implicitly, involves a comparison

of different degrees of capital mobility. In contrast this
paper assumes that private individuals can hold foreign assets.
Hence the degree of capital mobility is fixed across regimes.
Helpman and Razin (1979) provide a discussion of this point.

Lapan and Enders (1983) and Nickelsburg (1981) show, in general how
actual and potential capital controls can lead to a unique
exchange rate.

This paper considers monetary policy in a single small open
economy in which collection of seigniorage 1sa policy goal.

Buiter and Eaton (1983) have analysed the interaction of

the monetary policies of several countries in a deterministic
overlapping generations context, also focussing on the seigniorage
issue. :

An 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: '

iy io

log C t * B log Ct+l

Alternatively, the utility function could incorporate deadweight

losses from other sources of tax revenue as well as the benefits
from government spending. :

+w (T + Gt)

The optimal value of the intervention parameter a, when seigniorage
considerations are absent, is derived in Section 5 below. »
In principle, seigniorage considerations could be introduced

into a much wider class of macroeconomic models to derive

optimal policy rules. A number of conciusions derived in

the simple overlapping generations model used here are likely

to emerge in more general models.
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