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1. Introduction

Though financial intermediaries that borrow and lend internationally
play an important role in providing éapital mobility, studies of the effects
of capital mobility on international business cycle phenomena typically do not
include an explicit treatment of the intermediation process. However, work by
Boyd and Prescott (1986), Diamond (1984), and Williamson (1986), among others,
has made some progress by developing explicit theories of financial intermedi-
ation, and these theories have been applied in macroeconomic settings by
Bernanke and Gertlér (1988) and Williamson (1987). The purpose of this paper
is to construct a model where equilibrium financial arrangements involve
international financial intermediation and trading in country-specific monies,
and to use this model to study the relationships among financial structure,
business cycle phenomena, and the exchange rate regime.

A two-country overlapping generations model is constructed in which
financial intermediation arises endogenously as an incentive-compatible means
for economizing on the costs to lenders of monitoring borrowers [as in Wil-
liamson (1986, 1987)]. The model captures the important characteristics of
real-world intermediaries in that these intermediaries write debt contracts
with borrowers; they borrow from and lend to large numbers of agents; and they
carry out an asset transformation, making noncontingent payments to their
depositors.

In the model, trade in goods and assets is unrestricted. In par-
ticular, capital is perfectly mobile, with nothing inhibiting financial inter-
mediation across international boundaries. The only constraint on private
behavior is a portfolio restriction that bans the holding of the other coun-
try's currency from one period to the next. Agents in each country have

different degrees of access to international capital markets because of the



existence of transactions costs. In equilibrium, the composition of agents'
portfolios differs: some hold their own country's currency, while others hold
intermediary deposits backed by a diversified portfolio of loans made to
agents in both countries.

In a deterministic version of the model, higher money growth and
inflation are associated with higher per capita income because of portfolio
substitution and a credit allocation mechanism which provides a direct link
from credit and investment to output. A one-time improvement in the invest-
ment technology common to both countries results in increases in the quantity
of intermediated credit, real interest rates, and income, with the world
economy becoming less monetized.

Business cycle fluctuations due to technological and monetary dis-
turbances are examined under three alternative exchange rate regimes: a

flexible exchange rate regime and two regimes with a fixed exchange rate. The

first fixed exchange rate regime is a fiscal policy peg, where monetary policy

is held constant; the second fixed exchange rate regime is a monetary policy

peg, where fiscal policy is held constant. The evidence in Mitchell (1928),
Morgenstern (1959), and Klein and Moore (1985), using National Bureau of
Economic Research methodology, and the evidence in Backus and Kehoe (1988)
using conventional summary statistics, indicates a high degree of synchroniza-
tion in business cycle behavior among groups of countries with close financial
ties.' This is the case in the model developed here; national outputs, inter-
est rates, and inflation rates are positively correlated across countries
under all the exchange rate systems considered. Consistent with conventional
views, interest rates are procyclical in response to real shocks and counter-
cyclical in response to monetary shocks, with the inflation rate exhibiting

the opposite cyelical pattern.



Though business cycle phenomena are qualitatively similar across
exchange rate regimes, they are quantitatively different. That is, in con-
trast to the equivalence results of Helpman (1981) and Lucas (1982), in this
model the exchange rate system matters for real allocations. To make compari-
sons among these different exchange rate systems, the variability of real
incomes and interest rates are examined across regimes. Variability orderings
depend, in general, on the difference in interest elasticities of the demand
for fiat money in the two countries and on the type of disturbance driving the
business cycle. However, the flexible exchange rate regime generates the
smallest variance in home-country income and interest rates in response to
monetary shocks in the foreign country. The effect an exchange rate regime
has on the variance-covariance properties of prices and aggregate quantities
depends on two factors. First, the exchange rate system influences the subf
stitutability among assets. For example, under the flexible exchange rate
regime, fiat monies in the two countries are not substitutable; but with the
monetary policy peg, fiat monies are essentially perfect substitutes. Second,
the pattern of domestic monetary injections across states of the world depends
on the exchange rate regime. Since anticipated money growth is nonneutral,
this then has a bearing on fluctuations.

An important insight that comes from the explicit treatment of
financial intermediation is that the features of the environment determining
financial structure also determine the nature of business cycle phenomena.
The model therefore defines a mapping from financial structure to business
cycle phenomena, and this mapping changes with the exchange rate regime.

The paper is organized as follows. In Section 2 the model is con-
structed, and an equilibrium is characterized in Section 3. In Section 4, an

equilibrium without fluctuations is examined to analyze the model's long-run



properties. Section 5 discusses the characteristics of equilibrium fluctua-
tions under three alternative exchange rate regimes, and Section 6 compares

variability across these regimes. Section 7 presents conclusions.

2. The model

The model used is a two-country overlapping generations model with
endogenous financial intermediation.2 A closed-economy model with similar
features is constructed by Williamson (1987), and a static model of financial
intermediation with some of the same elements appears in Williamson (1986).

In each period a continuum of agents, distributed over the unit
interval, is born. Each agent lives for two periods. Agents reside in two
countries, where n is the measure of agents in the home country and (1-n) is
the measure of agents residing in the foreign country. Agents are either

lenders or entrepreneurs, with ny denoting the measure of agents in the home

country who are lenders and (1-n)y* the measure of foreign lenders. Lenders

differ from each other according to the value of a transactions cost param-

eter, a. In the home (foreign) country, lenders are distributed over R_ by
the continuously differentiable probability distribution function
F(a)[F*(u)]. The associated probability density functions are f(a) and

f*(a). Similarly, each entrepreneur is associated with a monitoring cost, 8

(which, as will be seen, is quite different from the a associated with a
lender), and entrepreneurs in the home (foreign) country are distributed over
R, by the continuously differentiable probability distribution function
G(B)[G*(B)]. The associated density functions are g(B8) and g*(8). Thus, for
example, (1-n)(1-y*)G*(8') is the number of agents in a generation who live in
the foreign country, who are entrepreneurs, and who have g < g'.

At t = 1, old agents are collectively endowed with M; units of

domestic fiat money and M? units of foreign fiat money. Fiat money is an



unbacked, intrinsically useless asset which can be issued only by a govern-
ment. Neither government can issue the other country's currency.

Each lender born at time t receives an endowment of one unit of the
time t consumption good. Lenders consume only in their second period of life,
and therefore save their entire endowment. At time t, consumption goods are
consumed or used as inputs to the intertemporal production technology owned by
entrepreneurs.

Lenders save either by acquiring fiat money in the first period of
life or by lending to some other agent. (In equilibrium this other agent will

be a financial intermediary.) If an agent is a lender, she must expend a

units of effort in lending to another agent. The lender-specific transactions
cost a can be interpreted as the cost of checking credit risk, the time spent
in writing contracts and collecting payments from borrowers, trips to the
bank, and so forth.® If a lender holds fiat money, no transactions costs are
incurred, since fiat money cannot be counterfeited and is costlessly distin-
guishable as a. government liability. A lender born at time t maximizes
Et(°t+1'2t'£t+1)’ where E:t is the expectations operator conditioned on time t
information, Ce,q 1s consumption at t + 1, and %, is effort expended at time
t. Each lender's endowment of effort is unbounded.

If an agent is an entrepreneur born at time t, she has access to an
investment project which produces w units of the time t + 1 consumption good
if funded with K units of the consumption good at time t, and which produces
zero units if not funded. Here, K > 1 and W is a random variable distributed
according to the probability density function h(-;et), which is positive and
continuously differentiable on [0,wW], where Ww > 0. Let H(';et) denote the
corresponding probability distribution function. The parameter 0, orders

t
distributions by first-order stochastic dominance. That is, DZH(w;et) < 0,



for 0 < w < Ww. Investment project returns are i.i.d. across entrepreneurs.
The realized return on an investment project, denoted by %, is costlessly
observable only to the individual entrepreneur, but any other agent may expend
8 units of effort to observe w. The value of g, which is specific to a parti-
cular entrepreneur, is publicly observable. Each entrepreneur receives endow-
ments of zero units of effort and zero units of the consumption good in both
periods of life, and each maximizes Et(°t+1)'

The government of each country has access to lump-sum transfers and
taxes on domestic agents, and these can be used as vehicles for injecting or
retiring fiat money. For simplicity, it is assumed that all transfers and
taxes are levied on old lenders. The home government may conduct asset ex-
changes of home-country fiat money for foreign fiat money, but the foreign
government does not perform these asset exchanges. Domestic residents in each
country are restricted by their respective governments from holding the other
country's currency across periods." Note that legal restrictions and lenders'
transactions costs are jointly sufficient to assure exchange rate determi-
nacy.

Portfolio restrictions imposed by the governments do not constrain
the home government's ability to conduct open market operations in foreign
exchange. For example, an open market sale of foreign fiat money can be
carried out if the home government sells foreign currency from its portfolio
in exchange for goods in the foreign country, and then sells those goods for
fiat money in the home country. At time 1 the home government holds an ini-
tial stock of zero units of the foreign country's fiat money.

In what follows, the behavior of the foreign government is taken as
exogenous, but the home government's behavior is endogenously determined

through the choice, at t = 1, of the exchange rate regime. Under a flexibie



exchange rate system, the home government is noninterventionist, in that the
outstanding stock of domestic fiat money is fixed for all t; no open market
operations are conducted, and taxes and transfers are zero for all t. With a
fixed exchange rate system, the behavior of the home government is subject to
an exchange rate peg in addition to its budget constraint. Two methods of
exchange rate pegging will be considered here. The first method fixes domes-
tic monetary policy; no asset exchanges are conducted, and the exchange rate
is pegged through a program of government deficits and surpluses financed by
printing or retiring fiat money. The second method holds fiscal policy con-
stant and pegs the exchange rate through asset exchanges in the foreign ex-

change market; the home government's deficit is fixed at zero.

2.1. Financial intermediation

In this environment with costly state verification [as in Townsend
1979)], a contract between a lender and an entrepreneur must provide for the
monitoring of the entrepreneur for some realizations of the project return,
due to a moral hazard problem. That is, if an entrepreneur's project is
funded and the contract does not stipulate that monitoring will occur under
some contingencies, then the entrepreneur will always declare that w = 0 and
consume w. Optimally, contracts will serve to minimize the expected costs of
monitoring while giving entrepreneurs the incentive to truthfully report
returns. When attention is restricted to pure strategy contracts with non-
stochastic monitoring, arguments similar to those of Williamson (1986,1987)
can be used to show that an optimal arrangement is for all lending to Se done
by large (i.e., infinite-sized) intermediaries which borrow from many lenders
and lend to maﬂy entrepreneurs.

Each intermediary is a single lender. Since intermediaries diver-

sify by lending to a large number of entrepreneurs, contracts with depositors



can specify a noncontingent payment of ry per unit deposited, where rg is the
market expected return faced by depositors. Diversification thus eliminates
delegated monitoring costs [as in Diamond (1984) and Williamson (1986)], since
depositors need never monitor the intermediary. With free entry into inter-
mediation, each intermediary earns zero profits (i.ei} consumption by the
intermediary Just compensates for effort in monitoring), and intermediary
agents will be those lenders with a transactions cost of zero. That is, if
any lender with a positive transactions cost acts as an intermediary and
offers contracts to entrepreneurs that earn nonnegative profits, a lender with
a lower transactions cost could enter and offer these entrepreneurs contracts
that they prefer and that earn positive profits.

A financial intermediary fully funds the investment projects of each
of its borrowers and [as in Williamson (1986,1987)], it is optimal for the

intermediary to write a debt contract with each of these entrepreneurs. That

is, for a loan made in period t, the payment from an entrepreneur (who is

indexed by 8) to the intermediary at time t + 1 is x if w 2 x, and w if w < x,

where x satisfies

w .
max [ (w-x)h(w;0, )dw (2.1)
X X
sub ject to
X
g (w-B)h(w;et)dw + x[1-H(x;et)] = Krt. (2.2)

Here, x maximizes the expected utility of the entrepreneur while giving the
intermediary an expected return on the contract, net of monitoring costs and
before compensating depositors, of Kri. Note that x can be interpreted as an

interest payment, the state when w < x as bankruptcy, and 8 as a cost of

bankruptcy.



The left-hand side of equation (2.2) can be rewritten, via integra-

tion by parts, as

X
m(x,8,8,) = x - g H(u;e,)du - BH(x;0,). (2.3)

Assume that O(-,-,-) is strictly concave in its first argument. Then there is
a unique x: ¢ {0,Ww] such that xz = arg max n(x,s,et). Let n*(e,et) =
n(xg,e,et) denote the maximum expected return an intermediary can earn on a
loan to an entrepreneur with project monitoring cost 8. From (2.3), and with
an application of the envelope theorem, it follows up that D1n* < 0. Now, an
intermediary demands a return of rtK on a loan to an entrepreneur. Thus, no
entrepreneur with a monitoring cost greater than Bé will be given a loan,
where Bé is implicitly determined by n*(sé,et) = r K, since for this set of
agents the expected return on a loan would fall below the market expected
return. An entrepreneur with 8 < Bé receives a loan with a gross interest
payment of x, determined by (2.2). Consequently, there is a sense in which
credit rationing occurs in equilibrium [as discussed at greater length in

Williamson (1986)]. In what follows, the entrepreneur with monitoring cost Bé

' will be called the marginal borrower.

and an associated interest payment L

3. Equilibrium

Goods and assets can be freely traded on international markets.
Therefore, letting pt(pg) denote the price of home-country (foreign) fiat
money in terms of the consumption good [that is, the reciprocal of the domes-

tic (foreign) price level], the law of one price must hold:
- #*

where e, is the domestic currency price of foreign exchange.
Suppose an agent is a lender with transactions cost a. Then if

ry - a 2 E¢pp /Py, this agent exchanges her single unit of the consumption
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good for an intermediary deposit; otherwise, she holds fiat money. Thus, the
agent who is indifferent between holding deposits and domestic fiat money has
a=ry - Etpt+1/pt' An equilibrium condition for the home-country market for

fiat money is then
ny[1-F(rt-Etpt+1/pt)] = p M- (3.2)

Here, M, is the stock of home-country fiat money at time t. Similarly, in the

foreign country,

(1-n)y*[1-F*(r -E,p¥ ,/p¥)] = pHM2 (3.3)
where Mg represents the foreign money stock excluding the stock of foreign
currency reserves held by the domestic government.

Recall that the marginal borrower in the credit market has monitor-
ing cost Bé' which is determined by the condition n*(s',et) = n(xé,sé,et) =

r.K, where xé = arg max n(xt,eé,et). Thus, from (2.3), the pair (B',Xé) is

t
implicitly determined by the following two conditions:
x'
t
r . - a! . -
N g H(u,et)du BtH(xt’et) Kr, (3.4)
and
1 - H(x{;0,) - h(xlje.) = 0. (3.5)

The equilibrium condition for the world credit market is then
nYE(r -E,py 4/Py) + (1-n)y*F*(r -E p2 ./p¥)
= n(1-v)KG(8{) + (1-n)(1-v*)KG*(8}) (3.6)

where the left-hand side of (3.6) is credit supply and the right-hand side is

(in a sense) credit demand.
To close the model, a specification of the domestic and foreign
governments' budget constraints is required. Since fiat money is the only

liability of the home government, changes in its stock must be reflected
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either in transfer payments to domestic residents, Tt’ or in changes in the
domestic government's stock of foreign exchange, Jg. The home government's

budget constraint can then be written as
Pz -1M, _, = T, + pE(J.-J, ) (3.7)

where z, is defined as the period t gross growth rate in the domestic fiat

money supply; that is,

Mt = szt-1' (3.8)
Similarly, the foreign government's budget constraint is

#(opk_ * -

pE(zE-1)(ME_,+J. _,) = TE. (3.9)

In (3.9), T: denotes transfer payments to foreign residents, and zg is the
gross growth rate in the stock of foreign currency held by foreign residents

and the home government; that is,
#* = oR(M¥
Mb + Jt = zt(Mt_1+Jt_1). (3.10)

Given a stochastic process {et,zt,zz}, equations (3.1)-(3.10) deter-
mine an equilibrium solution for {pt,pg,et,eé,xé,rt}. The nature of the sto-
chastic process {et,zt,z:} depends on the exchange rate regime adopted by the
home government. Also, which variables are treated as exogenous in the gov-
ernment budget constraints, (3.7) and (3.9), depends on the institutional ar-
rangement considered. Given the above equilibrium solution, other variables
of interest, such as incomes in each country, can also be determined in a

straightforward manner.

4, Equilibrium without fluctuations
The long-run properties of the model will now be examined in a
version of the model in which preferences, technology, the population, and all

exogenous variables are constant over time. There will then be no equilibrium
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fluctuations arising from shocks to fundamentals. To proceed, let 6, = 8, Z,

t

= 2z, and zg = z* for all t, where 0, 2z, and 2* are constants. Also, suppose

Jt = 0 for all t, so that there are no open market exchanges. Attention will
be restricted to stationary monetary equilibria, with Pt and p: > 0, for all
t; xé = x', Bé = 8'y ry = r; and peM. = q and ngg = q*, for all t. Here, x',
g8', r, q, and q* are constants. This implies, given (3.8) and (3.10), that

1/2 (4.1)

Pes1/Py

1/2% (4.2)

* *
Pt+1/Pt
for all ¢.

Next, substituting (4.1) and (4.2) into (3.2)-(3.6) yields

ny[1-F(r-1/2)] = p .M, (4.3)
(1-n)y*[ 1-F*(r-1/2%)] = pAM (4.4)
X' - E'H(u;e)du - B'H(x';08) = Kr (4.5)
1 - H(x";8) - 8'h(x';8) = 0 (4.6)

nyF(r-1/z)+(1-n)y*F*(r-1/2*) = n(1-y)KG(8')+(1-n)(1-vy*)KG*(8'). (4.7)

The system of equations (4.1)-(4.7) provides a solution for x', 8', r, and the
sequence {pt,pg}. Note that (4.3) and (4.4) determine p; and p}, and (4.1)
and (4.2) then determine the entire sequence of prices of fiat money. Equa-
tions (4.3) and (4.4) thus hold for t =2, 3, 4, ..., substituting pgM, for

p¢yMy and ngg for p?M?. This solution then implies values for domestic and

foreign per capita incomes, y and y*, as defined by

y = u(1-y)G(B8') + v (4.8)
and
y* = u(1-y*)G*¥(8') + y* (4.9)
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where u = Ig wh(w;6)dw is the expected return on an investment project. 1In
(4.8), the first term is the per capita output from last period's domestic
investment, while the second term is the per capita endowment of domestic
agents. The components of y* in (4.9) are the corresponding quantities for
the foreign country.

Now, consider the equilibrium effects of a one-time increase in 6.
The increase has the effect of improving investment opportunities, in that
there is a first-order stochastic dominance shift in the distribution of
project returns. (Note that this distribution is common to entrepreneurs'

projects in both countries.) From (4.3)-(4.9), standard comparative statics

gives
g [MO1=1)Kg+(1-0) (1-y*)Kg*]s
.CE. = - a >0
da’ [nyf+(1-n)y*£*]s
de ° Q >0
d ds' W
&= (1-v)ug(s') - - (1-1)G(8") [ D H(w;8)dw > 0
0
, W
B2 - (1-yugh(s') BB - (1-y)6%(8") [ D H(wse)dw > O
0
where X!
§ = - [ DH(u;6)du - 8'DH(x';8) > 0
0
Q = H[nyf+(1—n)y*f*] + K2[n(l-y)g+(1-n)(1-y*)g*] >0
£ = f(r-1), f* = f¥(r-1), g = g(8'), g* = g*(8'), H = H(x';9).

Here, an increase in @ implies a decrease, for any loan interest
payment x, in the probability of default, H(x;8), and a corresponding fall in
expected monitoring costs for each entrepreneur. is a result, the size of the
pool of creditworthy entrepreneurs increases (8' rises); that is, the demand

for loans rises. The world interest rate r then increases to clear the credit
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market. Since the expected return on each investment project is higher, and
because more investment projects are funded, per capita output in each country
increases.

Next, consider the impact of an increase in the foreign country's
rate of monetary expansion z* at each date t. The results of this experiment

are

1, dr da’ dy dy*
- *2<E;<0,dg*>0,dz*>0,anda¥—*>0.
2

Since an increase in 2z* reduces the rate of return on foreign fiat money,
foreign residents substitute from fiat money to intermediated capital. This
augments the worldwide supply of loanable funds and drives down the world real
interest rate r. At the new, lower world interest rate, more entrepreneurs in
both countries are eligible to receive loans since now there is less risk of
bankruptey. Income in both counfries therefore increases. As a result, a
long-run positive correlation between output and inflation--that is, a iong-
run Phillips relationship--will be observed. This can be contrasted to the
properties of cash-in-advance models [such as Greenwood and Huffman (1987)] or
overlapping generations models ([similar to Lucas (1972)], with preferences
defined over leisure and consumption. In these models, if money transfers are
lump sum [as they are not in Lucas (1972)], then anticipated monetary expan-
sions decrease labor supply and reduce output. The effects of such monetary
expansions differ in the current model because of the effect of the credit
allocation mechanism, which provides a direct link from credit to investment
and output.

The above analysis of a deterministic steady state is intended to
highlight operating characteristics of the model which will come into play in
the following sections, where the model is subjected to stochastic technologi-

cal and monetary disturbances. It is straightforward to perform some other
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simple experiments in a deterministic steady state. For example, in Greenwood
and Williamson (1988), the equilibrium effects of one-time shifts in the
distribution functions of transactions and monitoring costs are studied.
There, it is shown that the model yields predictions consistent with some

stylized facts of economic growth and financial development.

5. Equilibrium with aggregate fluctuations

In this section, aggregate fluctuations are studied which are caused
by real disturbances affecting technology in both countries and by monetary
disturbances in the foreign country. These fluqtuations are examined under

three alternative policy regimes for the home country: (1) a flexible ex-

change rate regime, where the home government has a deficit of zero in each

period and conducts no asset exchanges; (2) a fiscal policy peg, where the

exchange rate is fixed and monetary policy is held constant; and (3) a mone-
tary policy peg, where the exchange rate is fixed and fiscal policy is held
constant.

The particular flexible exchange rate regime was chosen since it is
noninterventionist, in that the home-country's stock of fiat money is fixed
for all t. Note, however, that this takes the framework of legal restrictions
as given. The pegged exchange rate systems represent two extremes in a con-
tinuum of policy programs for pegging exchange rates--programs containing
different degrees of fiscal and monetary intervention. These policy regimes
may not correspond to alternatives that are usually considered. In par-
ticular, flexible exchange rate regimes are more typically viewed as systems
under which domestic policy 1is unconstrained by exchange rate considera-
tions. The laissez-faire flexible exchange rate regime considered here ab-
stracts from the strategic issues that arise elsewhere in the study of flex-

ible exchange rate systems. Note that the fiscal and monetary policy pegs do
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not correspond to sterilized and nonsterilized interventions, since there is
no interest-bearing government debt in the model. Also, while the monetary
policy peg is similar to Helpman's (1981) "cooperative peg," his "one-sided
peg" involves open market operations in private debt, and thus is quite dif-
ferent from the fiscal policy peg.

Stochastic technological disturbances and foreign monetary shocks
are introduced as follows. Let S¢ denote the state of the world at time ¢,

with S¢ = 1, 2, where St follows a Markov process with
Pr[st=1|st-1:i] = q, for i = 1, 2.

Here, 0 < q; < 1, for i = 1, 2, and qq 2 g5, So that St is nonnegatively seri-

ally correlated. If sy = 1, then zg = z? and eb = 91, for i = 1, 2.5 The

unconditional probabilities are then

9 -9

Pr(s ,=1] = ——==——— and Pr(s _=2] = ————
t 1 q1 + q2 t 1 - q, + q,-

In what follows, attention will be restricted to stationary monetary equilib-
ria, where interest rates and quantities depend only on Sy Pg ? 0, and

pg > 0, for all t.

5.1. Flexible exchange rate regime

Under the flexible exchange rate regime, the home-country supply of
fiat money remains fixed; that is, z¢ = 1 for all t. Also, T¢ =0and Jg = 0
for all t. Let L represent the realized gross return on domestic fiat money
between periods t and t + 1; that is, LI Pt+1/Py- This realized rate of
return can assume one of four possible values, denoted by "ij' for i, j = 1,
2, where "ij is the realized gross return on foreign currency if Sg,.1 = 1 and
S¢ = j. The gross rates of return on foreign currency, “?j’ for i, j = 1, 2,
are defined similarly. From (3.2), (3.3), (3.8), and (3.9), and setting z¥ =

1 as is done in the following analysis, one obtains
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T = Tpp T 7Yy ] (5.1
‘usa = 1/25 (5.2)
n51 = 1/3?225 (5.3)
11 = Vmy,. (5.4)

The expected returns on domestic and foreign currencies if sy = i, denoted

by n§ and u;e, are then given by

e e .
TS QT+ (1-qi)1r21 and "2 = qi“?i + (1-qi)“51’ for i =1, 2. (5.5)

For this regime, an equilibrium is determined analogously to

(3.2)-(3.10) as follows, using (5.1)-(5.5):

1- F(r1-q1-(1-q1)/u12) - n12[1-F(r2-q2w12-(1—q2))] =0 (5.6)

1 - F*[r1-q1-(1-q1)/u1223) - n?zl1-F*(r2-q2n¥2-(1-q2)/25]] =0 (5.7)
A

xi - £ H(u;ei)du - BiH(xi;ei) = Kri, for i = 1, 2 (5.8)

1 - H(xi;ei) - Bih(xi;ei) =0, fori=1, 2 (5.9)

nyF(r1-q1-(1-q1)/n12) + (1-n)Y*F*[r1-q1-(1-q1)/n?zz§)
= n(1-v)KG(87) + (1-n)(1-y*)KG*(8]) (5.10)

MYF(ry-q,m,,-1+0,) + (1-n)Y*F*(r2-q2n?2-(1-q2)/25)
= n(1-v)KG(85) + (1-n)(1-v*)KG(8)). (5.11)

Here, subscripts on variables denote states so that, for example, r; is the
deposit interest rate when s, = i. Equations (5.6)-(5.11), in conjunction
with (5.1)-(5.5), solve for rj, x!, 8}, n?, ™S, for i = 1, 2, and for "
“?j’ for i, j =1, 2.

Given the above solutions, other variables of interest can be com-
puted as follows. First, as in (4.8) and (4.9), per capita income in each

country are given by
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A ui(I-Y)G(Bi) +y, fori=1,2 (5.12)
Y? = Hi(1-7*)G*(Bi) +y* for i=1,2 (5.13)

where u; = Ig uh(w;ei)dw. Here, y, = y; and yg = yz if sy_q = i. Second, net

borrowing by the home country is

b

1 = n(1-y)KG(8}) - nYF[r1-q1-(1-q1)/n12) (5.14)

b

5 n(1-Y)KG(Bé) - nyF(rz-q2u12-1+q2). (5.15)

Thus, the capital account surplus in the home country, denoted by kij = by -

bj if sy =1 and s¢_¢ = J, is
Kyq = kyy = 0 (5.16)

k = b

12 1° b2 = -k21. (5.17)

Finally, let € denote the gross rate of depreciation in the exchange rate

which occurs between periods t and t + 1, so that €y = et+1/et. As for L

and n* for i, j = 1, 2. From (3.1)

» €. can assume one of four values: ¢.
£’ "t ij’

and (5.1)-(5.4), it follows that

€4q = 1 (5.18)
€40 = ﬂ?a/ﬂ12 (5.19)
€yq = T/7}523 ' (5.20)
€5y = 1/23. (5.21)

To analyze fluctuations, attention is confined to small perturba-
tions to underlying state variables. The following comparative dynamics
experiments involve differentiating with respect to 0, and zg, for i = 1, 2,
around the deterministic equilibrium in which the points in the state space
are (91,2?) = (92,25) = (8,1). This benchmark equilibrium is the stationary

fixed money supply equilibrium with no technology shocks.
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The objective of conducting these experiments is to uncover the
variance-covariance structure of the endogenous variables of interest in the
model, and to then compare this structure across exchange rate regimes. In
equilibrium, most variables follow a two-state Markov process, as do the
underlying shocks. Variances and covariances for these variables can then be
computed in a straightforward manner. For example, if {a.} and {b.} are two

stochastic processes, where a, = a; and b, = b; if s = i, then their contem-

1

poraneous unconditional covariance is

cov(at,bt) : (a1-a2)(b1-b2). (5.22)
(1-q,+q,)
12
To find the covariance for a small perturbation to the benchmark equilibrium,

a second-order Taylor expansion of (5.22) gives

(1-q1)q2 da1 da2 db, db2]

)2 de ~ dw ldeo ~ dw (5.23)

cov(a,,b. ) =
et 2(1‘Q1“'QZ

where w = Bi’ z;, for i = 1, 2. In computing covariances when a. or by depend
on sy 1 and s, (as is the case for T ug
general more complicated than (5.22) and (5.23). However, if ag = L n:, €t

y €, and ky), the formulae are in

or kt' Wwith aﬁ = Etat' then direct computation gives
e
cov(a,,y, q) = cov(ag,y, ) (5.24)

and (5.22) and (5.23) can then be used, given this particular timing of vari-
ables.

With this in mind, the equilibrium effects of a differential change
in 62 are examined. This examination yields information on the variance-

covariance structure under disturbances to the investment technology. The

results are summarized as follows:



-20 -

ds}  ds} §[nyFa®(1-F)+(1-n)y*t*a(1-F*)]
T 5 <0 (5.25)
8 2
dr, dr saa*kK[n(1-y)g+(1-n) (1-y*)g*]
-2 - <0 (5.26)
2 2
dw dr dr
12 1 2
= -(f/a)[z— - =51 > 0 (5.27)
de, de, - de,
dn¥* dr, dr
d912 = —(f*/a*)[ 2] >0 (5.28)
2 8,
dy dy ds!: ds] du
1 2 1 2
— - =% = y(1-y)g[z— - ] (1-v)G(8") — <0 (5.29)
de, - de, de, de,
de de dr dr
Ly (A &) pe S I (5.30)
d82 de a d62 d92 >
db, db, (1-n)n&(Ky*£*(1-F*)yf(1-F)
de, de, - v
x [ Lkl)_ag. (1' *)a* *] (5.31)

YE(1-F) * Y*E*(1-F*)

In (5.25)-(5.31),

F = F(r-1), F* = F¥(r-1)
xl
§ =~ D,H(u;68)du - 8'DH(x';8) > 0
0
v = H[nyfa*(1-F)+(1-n)y*f*a(1-F*)]
+ aa*k2[n(1-y)g+(1-n) (1-y*)g*] > 0
a = (1-q1+q2)f + (1-F), a* = (1-q1+q2)f* + 1 - F%,

The signs for covariances of interest are reported in Table 1. With
the more favorable distribution of investment returns available in state 2,
the world demand for credit is higher than in state 1. As a result, real
interest rates at time t and income at t + 1 are higher if Sy = 2 than if s, =
1 [compare (5.26) and (5.29)]. Therefore, from (5.23), in each country real
interest rates and output (with a one-period lead) are positively correlated
and outputs across countries are contemporaneously positively correlated,

provided that shocks are positively serially correlated (a; > q5).
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From (5.1), (5.4), (5.5), (5.24), (5.27), and (5.29), it follows
that the inflation rate in each country is countercyeclical. Tane exchange rate
and the capital account surplus may be either procyeclical or counter-
cyclical. For the exchange rate, the outcome turns on the sign of de

127992

which from (5.30) depends on f/a - f*/a*, which in turn can be rewritten as
f/a - f%/a* = [1-q1+q2+(1-F)/f]-1 - [1_q1+q2+(1-F*)/f*]".

An important term in the above expression is f/(1-F), which is a hazard
rate. In the model, it can be interpreted as the aggregate interest elas-
ticity of demand for fiat money in the home country. Note that, if a' is the
transactions cost faced by the lender in the home country who is indifferent
between holding fiat money and holding intermediary deposits, then 1 - F(a')
is the fraction of home country lenders who hold fiat money. If F(-) and
F*(.) are uniform distributions (such that positive fractions of agents hold
fiat money and deposits in each country in equilibrium), then the country in
which more savings is intermediated and less currency is held in a steady
state benchmark equilibrium has the higher money demand elasticity.

Given (5.23), (5.24), (5.29), and (5.30), exchange rate apprecia-
tions will be procyeclical (countercyclical) if money demand is more (less)
interest elastic in the home country than in the foreign country. That is,
since the investment shock does not directly impinge on either country's
market for fiat money, its effect on the exchange rate is limited to its
differential impact on these two markets via its effect on the common world
real interest rate. The country with the highest interest sensitivity of
demand for fiat money will experience the strongest countercyclical movement
in inflation. Consequently, appreciations (depreciations) in that country's
exchange rate will be procyeclical (countercyclical). The correlation between

exchange rate depreciations and the capital account surplus is ambiguous, even
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given the sign of f*(1-F) - f(1-F*). Movements in thé capital account surplus
depend upon the characteristics of both savers and entrepreneurs [see equation
(5.31)].

Next, for the case of monetary disturbances, consider the effects of
a small perturbation in 23 around the point in the state space where (91,2?) =

(02,25) = (8,1). The results of this exercise are summarized in Table 1,

which obtain from the following expressions:

daj dsy  (1-n)y*f*Ka(qy-q,) (1-F*)

* - ‘—* = - ( O (5-32)
dz2 d22 v
oy =-4 [ffi - ffé] >0 (5.33)
dz3 dzg K 25 dzg )
Tp (B o (5.34)
* = ® " qg* *
d22 Ka d22 d22
dr¥, (Q1'q2)f*{ana*(1-F)H+aa*K2["(1'Y)8+(1'ﬂ)(1'Y*)8*l}
= - & >0 (5.35)
»*
g I Ty (5.36)
® T qo¥ T 4g% :
d22 d22 dz2
*
- WP I P -1¢0 : (5.37)
dz§ ~ dz¥ ~ dz3 )
db1 db2 B' dB2
X "k n[(1-y)Kg+ny(1-F)/Ka][dz* - dz,,] <0 (5.38)
dy1 dy2 dB' dB'
@ - @ = u(1- Y)Q[dz* dz*] <0 (5.39)
dy* dy?* ' ds.
1 2 2
5;3 - a;g = u(1- Y)8[dzg dz*] < 0. (5.40)

From (5.32), (5.39), and (5.40), output in each country is posi-
tively correlated with money growth in the foreign country. This expansionary
impact of money on output is due to the credit allocation mechanism discussed

in Section 4. Note that if shocks to money growth in the foreign country are



-23 -

not serially correlated (q1=qé), then there are no cyclical effects from these
monetary disturbances. Current money growth has cyclical effects only to the
extent that it is informative about future money growth and the real return on
fiat money.

Next, from (5.1)-(5.4), (5.23), (5.28), (5.33)-(5.35), (5.39) and
(5.40), the world real interest rate moves countercyclically, while inflation
rates in both countries are procyclical. The domestic supply of fiat money
remains constant, implying that the domestic inflation rate is procyclical
because of the impact of foreign monetary disturbances on the domestic demand
for money via the real interest rate. For example, suppose that sg = 2.
Then, the world real interest rate is low and each country's output (next
period) is high. Thus, the domestic demand for fiat money will be high, and
the domestic price level will be low. Domestic residents at time t expect
inflation. This transpires since if si ¢ = 2, the price level will remain
constant; but if Sge1 = 1, the domestic price level will rise as the real
interest rate will have risen. The opposite holds if s = 1. Thus a high
(low) level of output is associated on average with inflation (deflation).

Finally, (5.23), (5.24), and (5.36)-(5.40) imply that domestic

(foreign) exchange rate appreciations and capital account deficits are pro-

cyclical (countercyclical) and positively correlated. Though inflation rates
are procyclical in both countries, the impact of the foreign money distur-
bances on the domestic price level is indirect, coming through the credit
market, and the procyclical foreign price movement is therefore stronger.
Thus, appreciations (depreciations) in the home (foreign) country's exchange
rate are positively correlated with output. When a monetary innovation occurs
in the foreign country, this induces foreign savers to substitute from fiat

money to intermediated assets, which tends to cause an outflow of capital from



-2l -

the foreign country. In the next period, income rises in the foreign country
and there is an inflow of funds as the principal on international lending is
repatriated. Thus, the foreign capital account surplus is positively cor-
related with output.

These predictions (in addition to the output effects noted above)
are different from those obtained from Mundell-Fleming models, in which a
monetary injection causes (in the country where it originates) the capital
account surplus to move countercyclically. However, in some ways the model's
credit allocation mechanism--linking credit, investment, and output--generates
patterns of covariation in the data broadly reminiscent of the properties of
static, closed-economy fixed-price models. That is, monetary (real) shocks
produce business cycles where decreases (increases) in the real interest rate

are associated with increases in output.6

5.2. Fixed exchange rate regime with fiscal policy peg

Under this exchange rate regime, the home government fixes the ex-
change rate via changes in the domestic supply of fiat money brought about
through transfer payments to foreign residents. The exchange rate is pegged
at some arbitrary level e, where e, = & > 0 for all t. From the law of one
price (3.1), this implies that iy ng for all i, j.

Setting J = 0 for all t, so that the home government holds no

foreign exchange, from (3.2)-(3.8) the equilibrium conditions for this ex-

change rate regime are (5.8), (5.9), and
1 - F*(r -q,-(1-q,) /7 23] - n12[1-F*[r2-q2n12-(1-q2)/23]] = 0 (5.41)
nyF[r1-q1-(1-q1)/n1225] + (1-n)Y*F*(r1~q1-(1-q1)/n1225]
= n{1-v)KG(8]) + (1-n)(1-y*)KG(8}) (5.42)

nyF(rz-q2n12-(1-q2)/23] + (1—n)Y*F*(P2-q2n12-(1-q2)/z§)
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= n(1-Y)KG(Bé) + (1-n) (1-v*)KG(8)). (5.43)

Equations (5.8), (5.9), and (5.41)-(5.43) solve for x{, 8], rj, for i =1, 2,
and LIPY To determine the pattern of domestic monetary injections and with-
drawals supporting the fixed exchange rate, let Ziy denote the gross money
growth rate in the home country when si = i and s;_q = j. The zj4 are then
determined, given the solution to (5.8), (5.9), and (5.41)-(5.43) and again

setting z? =1, by

2.~ = 2%

Zyy =1 22 7 %

1 221212 = 23
1 - F(r1-q1-(1-q1)/n1223] - n12212[1-F[r2-q2u12-(1-q2)/zg)] = 0. (5.44)
Incomes in each country are again given by (5.12) and (5.13). Home-country

borrowing is now

b n(1-y)KG(8}) - nyF(r1-q1-(1—q1)/n1zz§] (5.45)

1

by = n(1-y)KG(8)) - nyF(ry -q,m,,-(1-q,)/23). (5.46)

Following the same procedure used for the flexible exchange rate
regime and using (5.8), (5.9), and (5.41)-(5.46), the signs of key covariances
under technological disturbances are presented in Table 1. Algebraic ex-
pressions corresponding to (5.25)-(5.31) are provided in Greenwood and Wil-
liamson (1988). Note that fixing the exchange rate in this manner does not
affect the qualitative features of the cycle relative to the flexible exchange
rate regime. Again, the rate of inflation in each country is countercyclical,
while the real interest rate is positively correlated with output (with a lead
of one period). However, the sign of the covariance of the capital account
with yi, 1 might be different in this regime than with the flexible exchange

rate system, under technological disturbances.
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For monetary disturbances, the results are again summarized in Table
1, and algebraic expressions are in Greenwood and Williamsen (1988). Note
again that the qualitative comovements among incomes, real interest rates, and
inflation are the same as under the flexible exchange regime, though the
nature of the cycle under each regime is quantitatively different, as will be
shown. Though the capital account may move differently across states in
response to monetary and real shocks under the flexible exchange rate regime,
this is not the case here. This occurs since under a fixed exchange rate
system both countries experience common movements in the real interest rate
and inflation. Consequently, all that matters for the effect on the capital
account is the differential responses of savers and investors across countries

to shifts in rates of return [see Greenwood and Williamson (1988)].

5.3. Fized exchange rate regime with monetary policy peg

Under this regime, the domestic government fixes the exchange rate
through open market operations in foreign exchange. (Thus, let T =0 for all
t.) In contrast to what occurs with the fiscal policy peg, these asset ex-
changes do not affect the world supply of fiat money (valued in terms of
either currency). The equilibrium behavior of the economy is examined here
only for the case zg > 1 (and z?:1 as before), i.e., only the case of positive
trend growth in foreign fiat money is considered. Given this, the gross
growth rate of the world supply of fiat money approaches zg in the limit as t
+ =, As in Kareken and Wallace (1981), a version of Gresham's law holds, in
that the fraction of domestic fiat money not backed by foreign fiat money
tends to zero in the limit as t + =. That is, in the limit, the trend growth

rate in the home country's stock of foreign exchange is equal to the trend

growth rate in the stock of foreign fiat money held in the foreign country.
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As in the fiscal peg regime, "y T ngj for all i, j. From (3.2)-
(3.8), the equilibrium conditions which solve for xi, Bi, r,, for i =1, 2,

and w,, are (5.8), (5.9), (5.42), (5.43), and
ny[1-F(r1-q1-(1-q1)/n1225)] - nyn12[1-F(r2-q2n12-(1-q2)/25)]
+ (1-n)y*[1-F*(r -q,-(1-q,) /7, ,23)]
- (1-n)y*n o[ 1-F*(ry-q,m,5-(1-0,)/28)] = 0. (5.47)

Equation (5.47) is the market-clearing condition for fiat money. Incomes in
each country and home-country borrowing are given by (5.12), (5.13), (5.45),
and (5.46). Note that in this regime, the actions of the home government
effectively make the portfolio restrictions on currency holdings nonbinding.
The home government carries out the net transfers of foreign currency between
domestic and foreign residents which would occur in the absence of legal
restrictions, so that the segmentation of markets is eliminated. This regime

might then more correctly be interpreted as the laissez-faire regime.

Using (5.8), (5.9), (5.42), (5.43), and (5.47), key covariances
under technological and monetary disturbances can be determined [see Greenwood
and Williamson (1988) for the algebraic expressions]. The signs of these
covariances are in Table 1. The qualitative comovements among incomes, real
interest rates, inflation, and the current account are identical under this
and the fiscal peg regime, though there are quantitative differences.

Qualitatively, the results of this section are broadly consistent
with conventional views concerning the transmission of business cycles between
countries. That is, incomes, interest rates, and inflation rates tend to move
together across countries over the cycle, These conventional views find
empirical support in the work of Mitchell (1928), Morgenstern (1959), and

Klein and Moore (1985), who show, using National Bureau of Economic Research
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business cycle dating techniques, that there exists a high degree of business
cycle synchronization among major industrialized economies. Backus and Kehoe
(1988) also show that output tends to be positively correlated across 11
highly-developed countries, and Camen (1987) finds a high degree of synchroni-
zation among national business cycles. The model constructed here shows, via
explicit modeling of world financial integration, that inflation can be trans-
mitted to a country even when it pursues a fixed money supply rule under a
flexible exchange rate, whether the initial source of the inflation is a real
or monetary shock. Consistent with these predictions, Klein and Moore (1985)
find a high degree of comovement among inflation rates in seven industrialized
countries, even following the abandonment of the Bretton Woods arrangement.
With regard to inflation/output correlations, the disappearance of
Phillips relationships is now enshrined in undergraduate macroeconomics texts,
such as Barro (1984). For the 1970's, a period usually characterized as being
dominated by real macroeconomic disturbances, there is a negative correlation
between detrended prices and detrended output in U.S. data (see Prescott
1983). The model studied here delivers positive inflation/output correlations
under monetary disturbances and negative correlations with technological

disturbances, for all exchange rate regimes examined.

6. Variability under alternative exchange rate regimes

Though business cycle phenomena are qualitatively similar across
exchange rate regimes in the model, there are quantitative differences, and
the purpose of this section is to study these differences. Here, a comparison
is made of the variance of home country output, Y¢» and of the interest rate,
r., across the three exchange rate systems. Variances can be computed for
small perturbations as in Section 5, by using (5.23) and (5.24). In what fol-

lows, 01;1 will denote the standard deviation of income (in either country)
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and o? the standard deviation of the real interest rate under exchange rate
system m, when the impulses are real disturbances. Here, m = a for the flex-
ible exchange rate regime, m = b for the fiscal policy peg, and m = ¢ for the
monetary policy peg. Similarly, p; and p? are the standard deviations of
income and the real interest rate, respectively, when the impulses are foreign

money shocks.7

6.1. Real disturbances

Under small real disturbances, by using (5.25), and its analogues
for the other two regimes [see Greenwood and Williamson (1988)], the following

results are obtained for the standard deviation of output:

Flexible versus fiscal peg

c; - 0; « Sa*KZ[n(1-v)g+(1-n)(1-v*)g*]nvf(1-q1+q2)

[£2(1-F)-£(1-F*) |
v ‘

X

Flexible versus monetary peg

3 - oy « 6K [n(1-y)g+(1=n) (1=y")g*]n(1-n) yv*

(1-q,+a) [£(1-E%)-£2(1-F) |2
A '

X

Fiscal peg versus monetary peg

o; - o; = 8K2[n(1-v)g+(1-n) (1-y*)g*] [ny£+(1-n)y*£*] (1-q,+a,)

ny[£(1-F#*)-£#(1-F) |
Ly

x
with the same proportionality factor in each case. Here,

= (1-F")H[ny+(1-n)y*£*] + a*K2[n(1-Y)g+(1-n)(1-7*)8*] >0

™~
[}

€
1]

H[ nyf+(1-n)y*£*] [ny(1-F)+(1=n)y*(1-F)*]

+« K2[nya+(1-n)y*a*|[n(1-y)g+(1-n) (1-y*)g*] > 0.
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Therefore,
b
o; > o; > o, if £2(1-F) - £(1-F*) > 0 (6.1)
a; > a; > o;, if £2(1-F) - £(1-F%) < 0 (6.2)
and
b .
oy = 0; = c;, if £#(1-F) - £(1-F%) = q. (6.3)

Using (5.26) and its analogues for the other two regimes, relative
income and real interest rate standard deviations are related as follows:

o? - o: « - % (o;-o;) (6.4)

for m, n = a, b, ¢. Therefore, the variability orderings for income in (6.1)-
(6.3) are reversed for the real interest rate.

There are two features of the results for which some intuition is
helpful. The first is the reversal of the variability ordering across regimes
for income as opposed to the interest rate, and the second is the ordering
itself. Though the results come from general equilibrium experiments, useful
intuition is gained if a partial equilibrium model of the world credit market
is considered, where the price in this market is the real interest rate and
the quantity of credit is linked directly to output. Then, the real shock
which occurs when Sy = 2 is essentially a shift in the credit demand curve.
Thus, the equilibrium real interest rate increases more, and the quéntity of
credit and output increases less, as the supply of credit becomes less inter-
est-elastic. Since the exchange rate regime affects only the supply side of
the credit market, this then explains why variability orderings across regimes
are reversed for output and the real interest rate, as in (6.4).

To understand the differences in the variability of income and
interest rates under real disturbances across exchange rate regimes, one needs

to understand how the interest elasticity of world credit supply is affected
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by the exchange rate system. In the model the underlying responses of asset
demands to changes in expected rates of return are determined by endowments
and preferences, and these responses therefore do not vary across exchange
rate regimes. However, the exchange rate system affects the sensitivity to
interest rate changes of rates of return on fiat money in the two countries.
This is then reflected in differences in the aggregate elasticity of world
eredit supply in the different exchange rate regimes. For example, compare
the flexible exchange rate regime with the monetary policy peg. Under the
first exchange rate system, the two f;at monies are not substitutable and
rates of return on fiat money are determined in each country's money market.
However, with the monetary policy peg the two fiat monies are essentially
perfect substitutes (because of the open market exchanges carried out by the
home government), and the rate of return on fiat money is determined on a
world money market. Thus, under a flexible exchange rate regime, the country
with the highest interest elasticity of money demand experiences the largest
increase in the rate of return on fiat money. This is because of a portfolio
substitution effect. The interest elasticity of world credit supply is there-
fore lower, and output variability smaller, with the flexible exchange rate
system than with the monetary policy peg.

Next, compare the fiscal policy peg with the monetary policy peg.
With the fiscal policy peg, the home government equates rates of return on
fiat monies by manipulating domestic money so that the home-country market for
fiat money mimics the foreign money market. Thus, the rate of return on fiat
money is essentially determined in the foreign money market. When the foreign
country has the lowest (highest) interest elasticity of demand for fiat money,
this dampens (amplifies) the upward movement in the rate of return on fiat

money that occurs when the world real interest rate rises. Thus, the interest
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elasticity of world credit supply is larger (smaller) under the fiscal policy
peg (versus the monetary policy peg) when the foreign country has the lowest
(highest) interest elasticity of demand for fiat money. With a similar argu-
ment explaining the differences in the elasticity of world credit supply
between the flexible exchange rate system and the fiscal pol{cy peg, this then

explains the variability orderings in (6.1)-(6.4).

6.2. Monetary disturbances

In line with the analysis of Section 5, the relative variabilities
across regimes in income and the real interest rate are again examined; here,
however, the impulses are foreign monetary shocks rather than real distur-
bances. In a similar manner to the real shock case, by using (5.32), (5.33),
and similarly-derived results from the other two regimes, the following are

obtained:

Flexible versus fiscal peg
o; - p; = - [(a;-a,)K(1-F*)nyfa*/vz] {H[nyf+(1-n)y*£*](1-F)
+ak2[n(1-y)g+(1-n) (1-y*)g*]}.

Flexible versus monetary peg

02 - p¢ = -
y y

x fa*(1-F)[ny(1-F)+(1-n)y*(1-F*)| + aKZ[n(1-Y)g+(1-n)(1-Y*)g*]

[(q1’q2)KﬂY/VY]{H[nyf+(1-n)Y*f*]

x [nyfa*(l-F)+(1-n)Y*f(1-F)2+(1-n)Y*f*2(1-q1+q2)(1-F)]}.

Fiscal peg versus monetary peg

p; - o; « [(q1-q2)K3/£Y][nyf+(1-n)y*f*][n(1-y)g+(1-n)(1-1*)8*]

x ny(1-q,+q,) [FO1-F*)-£*(1-F) |
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The relative income and real interest rate standard deviations are related in
the following way:

m n

Pp = Pp = % (pg-o;) (6.5)

for m, n = a, b, e¢. Therefore, it follows that

pg > pg > pj’, if £*(1-F) - £(1-F*) > 0 (6.6)

pg > pj > p?, if £#(1-F) - £(1-F*) < 0 (6.7)
and

pg = 65> p§, if £R(1-F) - £(1-F%) = 0 (6.8)
for j =y, r.

The same partial equilibrium intuition as for the real shock case
can be applied to explain these results. With monetary shocks the demand for
credit is unaffected and the supply of credit functiqn shifts. As a result,
the variability orderings for income and the real interest rate will be iden-
tical across regimes [see (6.5)]. If a foreign monetary disturbance shifted
the credit supply function by the same amount under each exchange rate regime,
then the variability orderings for income would be the reverse of the order-
ings for the real disturbance case. However, from (6.1)-(6.8), this is not
so. That is, the shift in the credit supply function caused by a foreign
money disturbance is different under each of the three exchange rate re-
gimes. In fact, it is the shift in the curve, and not its interest elastic-
ity, which determines the variability orderings for the money shock case.

In comparing the flexible exchange rate regime to either of the
fixed exchange rate systems, note that the domestic market for fiat money is
insulated from the direct effects of foreign money shocks in the flexible
regime, but not in the fixed regimes. Thus, less substitution from fiat money

to intermediated credit is induced in the flexible regime relative to the
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fixed regimes; therefore, output in the flexible regime is less variable. The
important difference between the fiscal and monetary peg regimes is that, in
transition states, money growth in the home country differs from that in the
foreign country under the fiscal peg, but does not differ under the monetary
peg (asymptotically). The rates of money growth in transition states for the
fiscal peg regime are given in (5.44). Note that in a transition from state 2
to state 1, money demand increases since the expected return on money rises.
If the home country has a higher (lower) interest elasticity of demand for
money than the foreign country, then to peg the exchange rate under the fiscal
policy peg, it must increase (decrease) its (and therefore the world's) money
supply. Thus in state 2, if money demand is more (less) interest-elastiec in
the home country than in the foreign country, then agents anticipate higher
(lower) money growth in the fiscal peg regime than in the monetary peg re-
gime. Since higher money growth is anticipated, more substitution is induced
from money to intermediated credit, and hence output is more variable. This

explains (6.5)-(6.8).

6.3. Remarks

Up to this point, welfare issues have not been addressed, since a
proper treatment of those issues is a topic for another paper. However, note
that neither the variance of income nor of the real interest rate is directly
related to any appropriate welfare measure, given the preferences of agents in
the model. In fact, since all agents are risk neutral, they are indifferent
to mean-preserving spreads in the distribution of consumption. A reasonable
conjecture is that the three exchange rate regimes cannot be Pareto-ranked,
since if agents in a given generation face a higher real interest rate, all

lenders are better off and all entrepreneurs are worse off,
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The results of this.section have a bearing on traditional debates
about the insulating properties of different exchange rate systems. (See, for
example, Friedman 1953.) In this traditional view, an exchange rate regime
provides better insulation if the variance of some key variable, usually
income, is lower under that regime than under an alternative one. (Here, keep
in mind the above comments on the use of income variability as a welfare
measure in the model.) If the focus is on the variability of income, the
flexible exchange rate regime insulates best against foreign monetary disturb-
ances [see (6.6)-(6.8)], but it may or may not provide the best insulation
against real disturbances affecting both countries [see (6.1)-(6.3)]. How-
ever, if it were the goal of domestic poliey to minimize output variance, and
a flexible exchange rate regime were defined to be a system where domestic
policy is unconstrained by exchange rate goals, then clearly the flexible
exchange rate regime must dominate. Note, though, that this approach ab-
stracts from strategic considerations.8

In other recent work comparing alternative exchange rate regimes,
[e.g., Helpman (1981) and Lucas (1982)], the choice between a fixed and flex-
ible exchange rate regime has no implications for real allocations in environ-
ments where money is neutral. Aschauer and Greenwood (1983) show that the
equivalence result does not hold in a version of Helpman's model which in-
cludes a labor-leisure choice. This feature implies that anticipated changes
in money growth are not neutral in their model, as is the case in the model
studied here [see also Stockman (1985) and Greenwood and Huffman (1987)].
Note, however, that in Aschauer and Greenwood (1983), an increase in money
growth and inflation acts as a tax on labor effort, and output falls; while in
this model the same disturbance causes portfolio substitution into interme-

diated credit, and output increases.
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Summary and Conclusions

In this paper, a two-country overlapping generations model with
endogenous financial intermediation was constructed. This is a model with
perfect capital mobility, where there is an explicit account of the manner in
which institutions arise to carry out international borrowing and lending.
Key features of the environment that give rise to the equilibrium financial
structure are the transactions costs faced by lenders and the costs of moni-
toring borrowers. The existence of transactions costs implies that intermedi-
ary liabilities dominate fiat money in terms of expected rate of return, while
diversified financial intermediaries which write debt contracts arise as a
means of economizing on monitoring costs.

The model was used to study business cycle behavior across alterna-
tive exchange rate regimes, in the context of technological and monetary
disturbances. Under a particular exchange rate regime, variances and covari-
ances depend on the deep parameters of the model, i.e., on the transactions
costs and monitoring costs faced by the economic agents in the environment.
Since these deep parameters are also what determine the equilibrium financial
structure, the model defines a mapping. from financial structure to business
cycle phenomena. This mapping changes with the exchange rate regime.

The model's predictions conform generally to conventional views
concerning the international transmission of business cycles. Comovements
among national outputs, inflation rates, and interest rates are positive and
qualitatively unaffected by the exchange rate regime. In addition, technolog-
ical (monetary) disturbances induce a negative (positive) correlation between
inflation and output. A flexible exchange rate regime where the domestic
money stock is fixed may or may not yield a lower output variance than the

fixed exchange rate systems considered, depending on the source of distur-

bances.
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Part of the novelty in this approach comes from the fact that the
model has a rich structure of heterogeneity among economic agents who have
simple preferences, in contrast to the widely used representative agent para-
digm, in which identical agents possess more complex preferences [see Kim-
brough (1987), for a survey]. It is hoped that the model constructed here
will be useful in other international finance applications, perhaps in a form

that achieves an integration with representative agent approaches.
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Footnotes

'See also Camen (1987).

*The overlapping generations model has not seen much use as a mone-
tary paradigm in international economics, with two exceptions being Kareken
and Wallace (1981) and Freeman and Murphy (1988).

3For example, we might suppose that some group of agents in the
model do not have an endowment or access to a technology, and always repudiate
their debts. Part of the cost a might be a cost of distinguishing these
agents from other agents who do not repudiate.

“The legal restriction that agents cannot hold the other country's
currency across periods is a portfolio restriction only. This does not re-
strict within-period transactions, which in some interpretations of the model
are carried out using currency (domestic, foreign, or both). Note, however,
that in contrast to what occurs in cash-in-advance models, these within-period
transactions do not require currency.

*It would make no differeﬁce for the subsequent analysis if monetary
and real shocks were independent, with each following a two-state Markov
process.

6'I‘he output expansion occurs in the period after the interest rate
movement, but the correlation is contemporaneous and of the same sign if
disturbances are positively serially correlated (q1>q2).

’Formulae for standard deviations are algebraically simpler than for
variances.

®For a discussion of some strategic issues associated with macroeco-

nomic policymaking in open economies, see Kehoe (1987).
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Table 1

Signs of Covariances With Yt.q Under
Alternative Exchange Rate Regimes*

Technology Shocks Foreign Money Shocks
(a) (b) (e) (a) (b) (e)
Y§+1 + + + + + +
‘ﬂt - - - + + +
L - - - + + +
€ ? 0 0 - 0 0
by ? ? ? + ? ?
re + + + - - -
Note: (a) = flexible exchange rate regime
(b) = fiscal policy peg exchange rate regime
(c) = monetary policy peg exchange rate regime
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