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“The fact ... that purchasers in each country have a greater familiarity with ... theioontnyts
products will cause purchasers ... to have some natural preference for the purchase of home
products.”

J.E. Meade (1951)

|. Introduction

International macroeconomic models have traditionally incorporated the presumption of a home-
product bias in spending. From the early attempts to add international transactions to the Keynesian
model [Machlup (1943), Meade (1951)], to the advent of models with perfect capital mobility
[Mundell (1963, 1968) and Fleming (1962)], the presumption has been that foreign trade, while it
exists, is a small portion of total economic activity. | follow in this tradition by investigating the
effects of home bias on the transmission of monetary policy in a two-country dynamic optimizing
model.

There have been models, of course, that have deviated from the presumption of home bias. In the
1970s, in models of the monetary approach to the balance of payments, traded goods produced in
different countries were assumed to be perfect substitutes. More recently, individuals in the
pathbreaking two-country, sticky-price dynamic optimizing model of Obstfeld and Rogoff (1995)
have identical preferences for all goods, irrespective of origin.

The assumption of identical tastes simplifies the analysis but it somewhat restrictive. Identical goods
preferences (and the law of one price) imply that both relative and absolute consumption-based
purchasing power parity (PPP) hold at all times. Identical preferences also preclude exchange rate
overshooting: interest rates, both real and nominal, are identical across countries, so uncovered
interest parity (UIP) implies that after a monetary expansion the nominal exchange rate jumps

immediately to its long-run level.

Allowing for a home-product biamakes the model consistent with two aspects of observed
exchange rate behavithiat macroeconomic models are notoriously poor at replicating: the extreme
volatility of nominal exchange rates and the existence of long-run deviations franABR&me

bias increases, Dornbusch (1976) type nominal exchange rate overshooting becomes more
pronounced. In fact, | derive a condition for overshooting that is not too dissimilar from that
obtained from amodified Dornbusch model. Moreover, when thereishome bias, nominal exchange

rates are more volatile than fundamentals such as price levels and money supplies, an empirical
regularity which real business cycle models have trouble matching (see Chari, Kehoe, and
McGratten (1997)).

It is not surprising that asymmetric changes in money supplies produce short-run deviations from
relative PPP in a model with home bias and sticky prices. In my model, asymmetric changes in
money supplies also produce snp@imanent movements in the real exchange rate, a result that is
consistent with empirical findingsThe explanation for this result is that the wealth transfers that
accompany net foreign asset positions are spent disproportionately on domestically produced goods

! Thereisvast empirical evidence that deviations from PPP exist and that convergence to PPP is aslow
process (See, for example, the review of Froot and Rogoff, 1995).



and, therefore, induce movements in the real exchange rate.? In the short run, any asymmetric
changein money suppliesresultsin a current account imbalance, and hence awealth transfer of the
same magnitude. With homebias, thiswealth transfer resultsin alargetemporary changeinthereal
exchange rate. Current accounts must be balanced in the long run, but the short-run imbalance
results in a permanent net foreign asset position; monetary policy is, hence, not neutral in the long
run. The interest payments on the permanent net foreign asset position represent (small) wealth
transfers.  With home bias, these small permanent wealth transfers result in small permanent
movements in the real exchange rate and, hence, small permanent deviations from relative PPP.

This paper showsthat allowing for differencesin tastes across countries hasimportant implications

for welfare analysis. When preferences are identical (and initial net foreign assets are zero), a
domestic monetary expansion no longer has the standard ‘beggar-thy-neighbor’ effect. In fact, for
welfare analysis, which country expands its money supply is irrelevant: utility increases equally
throughout the world By decomposing changes in utility into two components, the expenditure-
increasing effect of increased world demand and the expenditure-switching effect of an unexpected
exchangerate depreciation, it becomes apparent that thisresult is due to the assumption of identical
preferences. The expenditure-increasing effect isidentical across countries and is not affected by

the degree of home bias, but the expenditure-switching effect, only apparent when there is home

bias, increases domestic utility at the expense of foreign utility. With strong enough home bias, the
switching effect is greater in magnitude than the increasing effect and foreign utility falls. That is,

with enough home bias monetary policy is beggar-thy-neighbor. Conversely, if individuals prefer
imported goods, monetary policy can be beggar-thyself. Only when tastes are identical does the
switching effect drop out; in this case utility in both countries depends only (and identically) on
changes in world demand.

The model presented here belongs to what has been termed the ‘new open economy
macroeconomics’ that has grown from Obstfeld and Rogoff's seminal 1995 paper; see Lane (1999)
for an excellent survey. Other models, developed simultaneously, that like this one have the law of
one price but obviate the assumption of identical tastes, are Ghironi (1998), which allows for biased
spending habits across continents in a U.S.-Europe model, and Hau (forthcoming), which allows for
nontraded goods. Both use a less general specification for real balances and therefore cannot
produce exchange rate overshoofin other models, the law of one price does not hold; see, for
example, the pricing-to-market models of Tille (1998) and Betts and Devereux (2000). There is
much empirical evidence against the law of one price (see Isard (1977) and Engel and Rogers
(1996)). However, as Obstfeld and Rogoff (2000) point out, in the pricing-to-market models an
exchange rate depreciation counterfactually improves a country’s terms of trade. In any case, many
of the conclusions from these models are similar to mine. Finally, home bias has been incorporated

2 Branson and Henderson (1985) highlight the effect of wealth transfersin a setting with home bias of both
assets and goods. Krugman (1990) notes the importance of capital flows and biased consumption on the
equilibrium real exchange rate.

3 Corsetti and Pesenti (1998), by separating the elasticity of substitution between domestic and foreign
goods from the degree of monopolistic competition, are able to get closed-form solutions for a two-country
dynamic optimizing model with logarithmic preferences for real balances. They assume atwo-good world with
identical tastes, consumption-based PPP, and unitary elasticity of substitution. Taken together these assumptions
imply that current account imbalances never occur.
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into the numerical simulationsof real businesscycletheorists. Chari, Kehoe, and M cGratten (1998)
assume home bias, but do not spell out the implications of this assumption.

The paper is organized as follows. In Section |1 the dynamic optimizing model is developed. In
Section 111, analytical solutions, obtained by log-linearizing around an initial steady state, are
discussed; a numerical example is presented; and the similarities with the Dornbusch (1976)
exchange rate overshooting result are explored. The welfare implications of home bias are
investigated in Section V. Section V concludes.

II. A Two-Country Optimizing Model with Home Bias

In this section | develop a two-country optimizing model with home bias (I11.A) and derive the
steady-state (11.B) and short-run (11.C) changesused to analyzethemodel. Throughout | assumethat
the two countries are mirror images - that they are of identical sizesand have equal biasesfor their
own domestically produced goods.* The mirror image assumption has as a special case identical
preferences but in general allows for home bias.

[1.A The Structural Model and Initial Seady Sate

The world comprises two countries called Home and Foreign, and is inhabited by a continuum of
producer/consumerseach producing asingle differentiated product. Pricesaresticky, which, inthis

model with imperfect competition, may be motivated by a ‘menu costs’ argument as in Mankiw
(1985). World population is normalized to one and individuals producer/consumers are indexed by
z € [0,1], with one-half residing in Home and Foreign. There is no uncertainty except for one-time
unanticipated shocks that are either temporary or permanent. Individuals in both countries can freely
borrow and lend on world capital markets. The supply side of the model is based on the static
closed-economy models of Blanchard and Kiyotaki (1987) and Ball and Romer (1989). For
simplicity, it is assumed that output is equal to labor input. The demand side is based on a Dixit and
Stiglitz (1977) type consumption index.

The problem of a typical Home residentjs presented in Table 1; the typical foreign resident’s
problem is analogous. A Home resident chooses paths for consun@tiorgney and bond
holdings,M andB; and effort or outputy(z), to maximize a time separable utility function with
unitary elasticity of intertemporal substitution given by (T1.1). Itis assumefl,ttheg subjective

discount factor, is strictly between zero and one,artke inverse of the elasticity of substitution
between consumption and real balances, is greater than zero. Importantly, the setup does not impose
e=1, as do models that assume logarithmic preferences for real balances, and therefore does not
preclude exchange rate overshooting.

Table 1: A Typical Home Producer/Consumer’s Problem

* The mirror image assumption can easily be relaxed when analyzing numerical solutions.
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In each period t aHomeresi dent faces abudget constraint given by equation (T1.2), which takesinto

account costlessinternational lending and borrowing.” It is assumed that the government’s budget

is balanced each period, so increases in the money supply with no change in government spending
result in lump-sum transfer payments, givenfyn equation (T1.2§. A Home producer, takes

as given world demand for her product, defined as a population weighted average of Home and
Foreign demands, given by equation (T1.3).

In Table 2, which shows the consumption index and demand functions for Home and Foreign goods,
p(2) andp (2) are prices of a goark [0,1/2] produced in Home and a good ¢1/2,1] produced in
Foreign, respectivel\E is the Home currency price of Foreign currerfeys the consumer price

index (CPI); and the law of one price is assumed to hditbme bias is introduced through a
parameter in the consumption index, equation (T2.1), which is a modification of the Dixit and
Stiglitz (1977) constant elasticity of substitution form. Specifically, there is a home-good bias in
consumption patterns if at given relative prices the ratio of Home goods consumed to Foreign goods
consumed is higher in Home. A Home consumer’s demand functions for Home and Foreign goods,
equations (T2.2) and (T2.3), derived by minimizing the cost of one unit of composite consumption
taking product prices as given, is shown to depend on the home bias pararfeete(0,2)), and

relative price$. The intratemporal substitution elasticity between Home and Foreign @oadsls,

also the price elasticity of demand faced by each producer, and is assumed to be greater than one to
ensure that marginal revenue is positive.

® The stocks of Home and Foreign bonds held by Home residents entering period t+1 is By, and B,
respectively. The nominal interest rates, i, and i,", are defined as the interest rates earned between t and t+1. The
zero net bond condition imposes B, +E,B," = 0, where B, = B, ,+EB. and B, = B, /E +B ,.

® More generaly, T, represents lump-sum taxes. See Warnock (1999) for an analysis of the effects of
balanced-budget government spending in this setup.

"The price index may be interpreted as the minimum cost of one unit of consumption and is given by

n

1
P = fap(z)l’edz + f(Z—a)[Ep*(z)]l’edz

0

1
19

See Obstfeld and Rogoff (1996), pages 222-228, for a complete description of price indices.

& The range for o was chosen to nest Obstfeld and Rogoff (1995). Any other non-negative range can be
used without affecting the dynamics of the model, but would affect the initial steady-state levels.
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Table 2. A Home Consumer’s Consumption Index

12 6-1 1 6-1 &
C = fa“e(cH(z))  dz + f(Z—a)l/e(cF(z)) ® dz (T2.1)
0 1/2
cy(2) = a(p(2)/P)°C, z€[0,12] (T2.2)
-0
c.(2) = (2-0) EPT(Z) C., ze (U21] (T2.3)

From Table 2, the relative demand of a Home consumer for Home goodsiis

Ch [ o P
Ce 2-0 Ep~

where p and p* are the prices of the typical Home and Foreign good, respectively.® If o > 1, there
is ahome bias in consumption; that is, for any given relative price, Home consumers will aways
demand relatively more Home goods than will Foreign consumers. This does not imply Home
consumers will always demand more Home than Foreign goods: with high enough relative prices
aHome consumer, even with a home bias, will demand more imported than domestic goods.

-0

Home bias is shown graphically in Figure 1, which depicts the effect of home bias on a consumer’s
choice between domestic and imported goods and is drawn for unitary relative prices. Utility curve
u, and income-consumption path OA represents the case in which consumers have identical
preferences for all goods regardless of origin: with unitary relative prices, consumers demand equal
amounts of domestic and imported goods. Consumers with a home bias(in this case) have

utility curve y, and income-consumption path OB; with unitary relative prices their relative demand
for domestic goods i&/(2-«), or four.

The first-order conditions from a typical Home individual’'s dynamic maximization problem are
given in Table 3; Foreign individuals have analogous first-order conditions. Equation (T3.1) is the
standard first-order consumption Euler equation for unitary elasticity of intertemporal substitution.
The consumption-based money demand equation, (T3.2), equates the marginal utility of real
balances to the opportunity cost in terms of consumption, and reflects the fact that at the margin in
periodt individuals must be indifferent between consuming one uitasfd using the same funds

to raise cash balances. Equation (T3.3) is the labor-leisure tradeoff: the marginal utility of the
additional revenue earned from producing an extra unit of the Home good must equal the marginal
disutility of the needed effort. Equation (T3.4) iceal uncovered interest parity conditierboth

real and nominal uncovered interest parity hold in this perfect foresight mtui captures the

® Sinceall individuals in a country are symmetric and choose the same price and output in equilibrium, the
Z denotation can be dropped. The price and output of the typical Home good are denoted by p and y, respectively.

-5



dynamics of the real exchange rate, Q,, defined as EP, /P."”° (As defined, an increasein Q isareal
depreciation for the Home currency.)

Table 3: First-Order Conditions

C., = BC(1+1) (T3.2)
M, 1+, [M°
= (T3.2)
t t
1)® EP|°
yot = (%_1 C,’[naC, + (1—n)(2—a*)[ tp‘) Cl (T3.3)
K, !
1+r, = Qs (L+r) (T3.4)
t Q t
t

Steady-state relations are presented in Table 4. In solving for the steady stateit isassumed that all
exogenous variables are constant. This, in turn, implies a constant steady-state consumption level,
which, by the consumption Euler, equation (T3.1), implies a constant steady-state real interest rate,
given by equation (T4.1). In the steady state the intertemporal budget constraints are given by
equations (T4.2) and (T4.2*). Itisassumed intheinitial steady state net foreign assets are zero.™
From (T4.2) and (T4.2*), in the initial steady state consumption equals output, and is given by
(T4.3), which follows from the labor-leisure tradeoff (T3.3). Initial steady state real balances are
given by equation (T4.4).

19 The Home real interest rate and nominal UIP condition in this perfect foresight model are given by
P E,
1+ = L(2+r and 1+ =22 +i)).
t Pt ( () t Et ( t)
1 Note that the mirror image assumption and the assumptions made to get an initial, closed form steady
state together imply that p, = E;p, . b, = P, and p, = P, .
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Table 4. Steady State Relations

F- 17‘3 (T4.1)
cC-rB+ 2 (T4.2)
P
cr - r_P_B* . p*_):* (T4.2%)
EP P

Initial Steady State Assumption

o8]

o:Bo*:O

Initial Steady State Levels

_ . 6_1 1/2 — —.
yO = yO = (ﬁ] = 0 = CO (T43)

L - 0. (L] ﬂcyo”c - (L) G (T4.4)

The Nature of Shocks and Price Sickiness

To analyze the effects of changesin money supplies on Home and Foreign variables, the model is
linearized around the initial steady state. The shocks are level shiftsthat occur in period t and are
either temporary (lasting one period) or permanent. In the policy experiments conducted in this
paper, one-time unanticipated shocks to the money supply push the economy to anew steady state.

Price stickiness is introduced by assuming producers must set their prices before they observe the
shock: for thefirst period of ashock, t, product pricesare constant, but thereafter, in periodst+1 and
beyond, product pricesfully adjust and anew steady state isreached. There are, thus, two types of
deviations from the initial steady state. Long-run deviations are those consistent with flexible
product prices and are changes from the initial to a new steady state. These long-run steady-state
changes are denoted by tildes; for any variable X, X = dX/X,, where X, istheinitial steady-state
value. In the short run when product prices are fixed, the economies are not on a steady-state path.
Short-run deviations from the initial steady state are denoted by hats; for any variable X,
X = dX./X,, wheret is the period of the shock.

[1.B Long-Run Seady-State Changes
Long-run equations for cross-country differences are presented in Table 5. Log-linearizing the

Home CPI -- found in footnote 7 -- and its Foreign counterpart around the initial steady state, and
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using the definitions of the real exchange rate and terms of trade, t, yields equation (T5.1)."”* When
preferencesareidentical («=1), thelong-run real exchangerateisconstant and PPP holdsregardless
of theshock. Thelog-linearized versionsof (T1.3) and its Foreign counterpart, interpreted asworld
demand schedules for typical home and foreign products, give equation (T5.2). From equation
(T5.2), it is clear how the bias parameter, o, affects relative demand. With home bias spending
differentials and changes in the terms of trade affect demand. Spending differentials matter more
as home bias becomes more pronounced, and not at all if tastes are identical across countries. The
terms of trade influences demand less as o increases: if citizens have an inherent preference for
domestic goods, relative prices matter somewhat less.

Table 5: Long-Run Equations - Cross-Country Differences

S - (1-a)f (T5.1)
Y-V = -a(2-0)0% + (u-1)(C-C") (T5.2)
(0+1)(Y-Y) = (¢-0-1)(C-C") - (2-0)(a-1)0% (T5.3)
(C-C) = Zr__dg v (2-a)T + (Y-¥7) (T5.4)
¢c-¢’ :(éié*) + (0 - Q) (T5.5)
M-M") - (P -PB") = %(é—é*) (T5.6)

Linearized versions of equation (T3.3) and its foreign counterpart, which describe the optimal
flexible-price output levels, give equation (T5.3), which shows that long-run supply differentials
are affected by differencesin consumption and - aslong as preferences are not biased — changesin
the terms of trade. An increase in relative consumption makes Home individuals want to enjoy
relatively moreleisure, thusrelative supply falls. Animprovement in Home terms of trade reduces
relative supply if a>1.

Linearizing (T4.2) and (T4.2), the intertemporal budget constraints, around the initial steady state
yieldsequation (T5.4), an equation for long-run cross-country consumption differentials. Theeffect
of changes in the terms of trade on consumption differentials is maximum when o=1: relative
income changes matter most when imported goods carry heavy weightsin the consumption basket.
Subtracting the log-linearized versions of consumption Euler equations, (T3.1) and its foreign
counterpart, yields equation (T5.5), which provides one link between the short and long runs, and
shows that consumption differentials are permanent after a shock only if the real exchange rateis
constant.

Subtracting the long-run linearized versions of the money demand equations (T4.4) and itsforeign
counterpart gives equation (T5.6), which usesthe fact that across steady statesreal interest ratesand
inflation rates do not change. Note that money demand depends on consumption, asin many other
intertemporal monetary models. If e=1, the long-run change in relative consumption equals the

2 Anincreasein t, which is defined as p/p*E, represents an improvement in Home's terms of trade.
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long-run change in relative real balances; in the more general case of e>1, the change in relative
consumption is greater than the change in real balances.

[1.C. Short-Run Deviations fromthe Initial Seady Sate

Cross-country differences of short-run deviationsfromtheinitial steady stateare presentedin Table
6. Inthe short run nominal product prices, p and p’, are fixed, so changesin CPls depend solely on
changes in the exchange rate. Equation (T6.1) highlights two implications of home bias for
exchange rates. as home bias increases, the correlation between real and nominal exchange rates
increases, and nominal exchange rates become much more volatile than price indices™®

Table 6: Short-Run Equations - Cross-Country Differences

Q= («-1)E (T6.1)
Y-y =a(2-a)0E + (a-1)(C-C) (T6.2)
¢ ¢ - _2;05 S (9-97) - (2-)E (T6.3)
M-N")-(2-a)E = %(é—é*)—_i(é—é) (T6.4)
c o _09-0 (T6.5)

With preset prices, the equations equating marginal revenue and marginal cost, (T3.3), need not
hold; short-run output isdemand-determined and short-run output differential sare given by equation
(T6.2). Asinthelongrun, spending differentialsaffect output differentialsonly if thereishomebias
and more spending staysat home. Note, too, that the demand-switching effect of nominal exchange
rate changes is maximum when o=1 and decreases as « increases.

Equationsfor Home and Foreign current accountsyield equation (T6.3), which showsthe saving (or
borrowing) that arise from imbalances in consumption and output.** Log-linearizing the money
demand equations, (T3.2) and itsforeign counterpart, and noting that all (t+ 1) subscripts are steady-
state changes (tildes) and all t subscripts are short-run changes (hats), gives equation (T6.4), which

13 T0 seethat the nominal exchange rate is more volatile than relative prices when there is home bias, note
that (T6.1) impliesthat P-P " =(2-«)E. If a = 1.8, nominal exchange rate changes are five times greater than
changes in relative prices. MacDonald (1988) provides empirical evidence of this.

14 The short-run Home current account surplusis

B, - B

t-1

t =B + PP - G

Thisisthe amount lent to Foreign in the short run, which is repaid with interest in the long run when current
accounts are required to be balanced. The change in net foreign assets in equation (T6.3) is along-run steady-state
change because in the special case of an initial steady state with zero net foreign assets, the short-run and long-run
changesin the net foreign asset position are identical.
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shows the relationship between the short-run real interest rate differential and real exchange rate
dynamics. Equation (T6.5), areal interest parity condition, shows the relationship between real
interest rate differentials and real exchange rate dynamics.

[I1. The Dynamic Responsesto Monetary Shocks

In this section | consider an unexpected permanent monetary shock. The equations that form the
basisfor solving themodel -- long-run semi-reduced form equationsand the M M and GG schedules
-- arepresentedin Section111.A, along with agraphical example. Analytical solutionsare discussed
in Section 111.B, and a numerical example is presented in Section I11.C. The similarities with the
Dornbusch (1976) exchange rate overshooting result are explored in Section I11.D.

[11.A. Long-Run Semi-Reduced Form Equations and the MM and GG Curves

Table 7 contains cross-country differences of long-run semi-reduced form equations that hold for
monetary shocks and can be used to examine the effects of net foreign asset shocks on relative
consumption (T7.1), relative output (T7.2) and the terms of trade (T7.3).”> Although care must be
taken when interpreting these partial relationships, some intuition can be gleaned from them.
Equation (T7.1) shows that a wealth transfer increases relative consumption, but by less than the
change in relative net foreign asset positions: Home individuals take advantage of the increased
wealth to both increase consumption and reduce their work effort. From equation (T7.3), an
increase in Home relative consumption, caused perhaps by a wealth transfer, enables Home
individuals to work less and increases the long-run relative price of Home products (the terms of
trade).

Table 7: Long-Run Semi-Reduced Forms - Cross-Country Differences

(1-a+0)(C-C") = 9(2—0{)(§+(9+1)r_7dé (T7.2)
0
(1+0)(Y - §°) = —(0+1-a)(C-C)-(2-a)(a-1)0% (T7.2)
a(C-C) —a(¥-97)

T- (T7.3)

(2-0)(ab0+1) (2-a)(1l-a+aB)

5 To derive the equationsin Table 7, equate demand and supply for both Home and Foreign to get the
following equations:
(a-20)C+(2-0)C +0(2-0)Q = f(e+1)rdTB; (a-20)C" +(2-0)C-0(2-0)Q = (e+1)rﬂ_B
0 Yo
Solving the above two equations simultaneously gives semi-reduced form equations for consumption; semi-reduced
form equations for output are derived analogously.
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Table8 containsthe equationsfor the MM and GG curves, which show relationshi ps between short-
run changes in the nominal exchange rate and relative consumption. The MM curve, which is
obtained using equations(T5.6) and (T6.4), shows how relative consumption changes, through their
effect on relative money demand, affect the exchange rate. The GG curve, equation (T8.2),
obtained using equations(T6.2), (T6.3), and (T7.1), showsthe currency depreciation - and therefore
theincreasein relative output — needed to justify anincreasein relative consumption.'® Definitions
for they, in Table 8 are in the appendix.

Table 8: MM and GG Curves

(MM) R (LA R RC SN (| CRL LIy iV B (T8.)
Yoyl + (X(l—(X)YZ YQY]_ + (X(l—(X)YZ
(GG) g ol % a aey (T82)

0{(1*0{)1{4+1{0Y6

The MM and GG curves are shown graphically in Figure 2. From equations (T8.1) and (T8.2), as
o increases (or e increasesor 0 decreases), theM M curve becomes steeper; when thereishomebias
consumer prices are relatively insulated, so an increase in relative consumption has a greater effect
onrelative real balances and therefore agreater effect on the exchangerate. The GG curveflattens
asa (or 0) increases, as preferences become more biased, the expenditure switching effect isgreater
and relative consumption increases more for a given depreciation.

The short-run effects of a permanent increase in relative money supply (M-M =M -M “>0) on
thenominal exchangerate and relative consumption are shown graphically in Figure 2, which shows
that when preferences are biased towards domestically produced goods, agiven increaseinrelative
money supply leads to a larger exchange rate depreciation and a larger change in relative
consumption. Theinitial equilibriumin Figure2isat theorigin: absent apolicy shock the exchange
rate and consumption differential are constant. From equation (T8.1), the vertical intercept of the
MM curve is the amount of the permanent increase in the relative money supply, M-M ", if
preferencesareidentical, but is greater than M - M * when thereishome bias. Thus, in this model
the nomina exchange rate is more volatile than relative money supplies except when there is no
home bias. Moreover, since the GG curve is flatter as preferences become more biased towards
domestic goods, relative consumption increases more.

[11.B. Analytical Solutions

It is straightforward to solve the model for country levels after first solving for cross-country
differencesand world weighted averages. To solve for cross-country differences, usethe MM and
GG curvesto get solutions for E and C-C , which can then be used in equation (T6.2) to get

16 Note that in order to incorporate long-run changes of the real exchange rate into the curves, equations
(T5.5) and (T7.3) are also used in the derivations.
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y-y" andin equation (T6.3) to get dB/y,. Armed with dB/Y,, Table 7 yieldslong-run solutions,

Table 9 provides world weighted averages for an unexpected permanent change in world money
supply.’” Long-run world neutrality of money holds: in the long-run, world money supply
determines world price levels (T9.2) but does not affect world output or consumption (T9.1).
Equations (T9.3) and (T9.4) - derived using aworld consumption Euler, €% = €% + (1-B)FW -
show the importance of the interest elasticity of money demand, approximately equal to 1/e, in
determining the magnitude of short-run changesinreal variables. Asmoney demand becomesmore
interest inelastic (i.e., as € increases), real interest ratesfall more -- and, hence, demand and output
increase more -- for agiven increase in world money supply.

Table 9: Money Supply Shock: World Weighted Averages

W

gW-¢EY -0 (T9.1)

pY - MY (T9.2)

gw-gw.- Lrre gw (T9.3)
1+r

pw o __1lxrre paw (T9.4)
rB(l +r)

Analytical solutions for country levels are given in the appendix. For ease of exposition | will
discuss only the case of a permanent increase in the Home money supply, athough solutions are
written for any permanent change in relative money supplies. The vy; in the expressions that follow
are also given in the appendix.

Short-Run Solutions: The Expenditure-Increasing and Expenditure-Switching Effects
Short-run changes are most easily expressed as the sum of two components, the expenditure-

increasing effect of achangeinworld demand, ¢ %, given by equation (T9.3), and the expenditure-
switching effect of a change in the nominal exchangerate, E, given by

e(1+T€)vov10
T

E - (M-M")

For agivenincreasein Home money supply, thenominal exchangerate depreciates morethe greater
Is the degree of home bias; when imported goods carry little weight in consumption baskets,
consumer prices are insulated and the exchange rate must adjust more. Solutions for short-run
changes in real Home variables are presented in Table 10. For short-run changes in Foreign

17 The world weighted average for any variableX isgiven by X," = %xt v %xt* - Lx e x0).

N
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variables, the expenditure-increasing effects of increased world demand are identical to Home’s, but
the expenditure-switching effects have the opposite sign.

Table 10: The Short-Run Real Effects of Changes in World Demand and Relative Prices

¢-¢%.egle (T10.1)
2710
A ~0(2-0)0y,, + (a-1
g-gw, e Y21° (@ 1) (T10.2)
Y10
AW 2 +ar(0+1
Fo c” E(a-1) 710713 M ( )12 (T10.3)
p 4rByio¥1s

For Home consumption, equation (T10.1), the expenditure-switching effect increases with o; as

homebias increases, a smaller portion of Home’s consumption basket becomes more expensive, and
Home residents are able to increase consumption even more. Similarly, a smaller portion of
Foreign’s consumption basket becomes cheaper, so Foreign residents cannot increase consumption
as much. For Home output, equation (T10.2), the expenditure-switching effect is maximum when
preferences are identical; an exchange rate depreciation has the greatest effect on demand for Home
goods when they figure prominently in Foreign consumption baskets. For plausible parameter
values, the switching effect on output is greater than the effect of increased world demand, so
Foreign output falls. Finally, for the Home real interest rate, equation (T10.3), when preferences
are identical there is no switching effect, thus the drop in real interest rates is identical across
countries. The switching-effect on real interest rates becomes greater as home bias increases,
causing Home’s real interest rate to fall more, and Foreign’s to fall less.

Long-Run Solutions: The Role of Wealth Transfers

Long-run changes inreal variables are easily expressed as functions of the permanent wealth transfer
associated with the interest payments on the net foreign asset position, which is given by

@ NN (L-al2)re(l+re)vyvy,
Yo Tu

Current account imbalances and the associated wealth transfers are greater when there is alarge
disparity in output, which, from the discussion in the previous section, occurs when home biasis
small. When home biasis severe, current account imbal ances are small because the drop in import
prices does not induce sufficient purchases. Long-run changesin output, consumption, and thereal
exchange rate are presented in Table 11.

Table 11: The Long-Run Real Effects of Wealth Transfers

-13-



__7dB

y=-y" = (T11.D
2y,

G- _@g.rMB _ab+1 (T11.2)
2y, 1 +a(6-1)

G- - rdB a(o - 1) (T11.3)

2y, (2-a)(1 + a(6-1))

Thewealth transfer associated with anet foreign asset position enablesHomeresidentsto work less,
equation (T11.1), and consume more, equation (T11.2), than their Foreign counterparts. Along the
lines of Krugman (1990), when preferences are biased the permanent wealth transfer is spent
disproportionately on domestic goods, inducing asmall permanent changeinthereal exchangerate,
equation (T11.3). From equation (T5.1), Home’s terms of trade improves in the long run.

[11.C. Numerical Solutions

Figures 3(a) - 3(i) show, for different degrees of home bias, the effect of a one-percent permanent
increase in Home money supply. In each graph in Figure 3, the scale on the x-axis is 1@0 times
that is,a=1 is at the tick mark labeled ‘100’ andsaries from 0.01 to 1.99 along the entire x-axis.
Units for y-axes are percent changes in the indicated variables. Parameters othearé¢hiaed

at levels taken from the literatur@=6, e=9, and3=0.95); see Sutherland (1996).

A permanent Home monetary expansion causes a short-run nominal exchange rate depreciation
(Figure 3(a)). Asis discussed in greater detail in the following section, if there is home bias, and as
long as the consumption elasticity of money demand is not equal to 1, the short-run depreciation
exceeds the long-run depreciation and is larger than the change in money supply; that is, Dornbusch-
type overshooting occurs, and the overshooting is greater the greater is home bias. The expenditure-
switching effect of the short-run depreciation results in a sharp, temporary increase in Home output
(Figure 3(g)). Movements in consumption are much less pronounced (Figure 3(g)), because
consumption is smoothed by running a current account surplus (Figure 3(e)). Since product prices
are fixed in the short-run and, hence, short-run changes in CPIs are determined solely by the share
of imported goods in total expenditure and the change in the exchange rate, greater home bias
implies less short-run movement in CPIs (Figure 3(d)).

The short-run current account surplus results in a permanent net foreign asset position that is the key
to the long-run non-neutrality of money in this model. As was shown in Table 11, the interest
payments on the net foreign asset positioand, to some extent, the degree of home bias
determine the (small) long-run changes in output (Figure 3(i)) and consumption (Figure 3(h)). The
degree of home bias plays a much more important role in determining the path the real exchange rate
takes: if preferences are biased, the small permanent wealth transfers are spent disproportionately
on domestic goods, resulting in small permanent deviations from PPP that increase with home bias
(Figure 3(b)). Inthe long run, consumer prices are little affected by the degree of home bias (Figure

3(d)).
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Theresultsdescribed in this section arereassuringly familiar. The effects of monetary policy inthe
dynamic optimizing model with homebiasare not dissimilar to those of Mundell and Fleming. This
should not be too surprising, for the reduced-form equations postulated in ad hoc models are very
similar to the first-order conditions derived in optimizing models.

[11.D A Note on Exchange Rate Overshooting

Asshowninthe numerical example, exchange rate overshooting can occur when thereishome bias.
In this section, | show that the condition for overshooting is very similar to that obtained from a
dlightly modified version of the Dornbusch (1976) model.

Figures 4a and 4b show that in my model whether exchange rate overshooting occurs depends on
preferences and the consumption elasticity of money demand (1/e). As the figures show, both
identical tastes and logarithmic preferencesfor real balances (that is, unitary consumption elasticity
of money demand) preclude exchange rate overshooting. Aslong as e>1, increasing the degree of
home bias increases the overshooting. Similarly, as long as there is home bias, increasing €
Increasesovershooting. Thisisevident inthefollowing expression, derived from equations (T5.1),
(T5.5), (T5.6), and (T6.1).

1+re
1+1(a-1+¢2(2-0))

E-E +e-1)(a-1) t

If tastes are identical («=1), or the consumption elasticity of money demand is unitary (e=1), the
coefficientson E and t are one and zero, respectively, thus E = E and the exchange rate jumps
immediately to its long-run level. Short-run interest rates, both real and nominal, differ across
countries only when thereis home bias and the consumption elasticity of demand is not equal to 1.
Thus, by uncovered interest parity conditions, exchange rate overshooting, both real and nominal,
can only occur when preferences are biased.

A similar condition can bederived from aversion of the Dornbusch (1976) model with thefollowing
modifications. In the goods market, allow a short-run supply response, as Dornbusch doesin the
appendix. Inthe money market, start with amoney demand equation in which money balances are
deflated by the CPI instead of the price of domestic output and the activity variableisoutput interms
of consumption units. Specifically, using the notation of Dornbusch, start with thefollowing money
demand equation:

3 (5]

where the CPI , Q, consists of both domestic and imported goods (with weights o and 1-«,
respectively); Y isreal output; Pisthe price of domestic output; ristheinterest rate; and ¢ and A
are the income and interest rate elasticities of money demand, respectively.
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Given these modifications - made to as easily as possible bridge the gap between Dornbusch’s
framework and the current framewerkhe condition for exchange rate overshooting is

o170) 5 5 -1
¢

where and | is the elasticity of equilibrium output with respect to the exchange rate. Since the
exchange rate elasticity of output is likely greater than 1, the right-hand side is greater than zero.
Hence, unitincome elasticity of money demapdX) also precludes overshooting in this modified
Dornbusch model. Ip<1, which corresponds &>1 in my model, overshooting becomes more
likely the greater is the expenditure share of domestic goods, or, equivalently, the greater is the home
bias. In both the modified Dornbusch model and my model, exchangmdatehooting requires

that the monetary expansion resultin an increase in relative interest rates, a counterfactual condition.

A comment on the parametet,is in order. The preferences used in this model are such that
determines both the consumption elasticity and the interest elasticity of money demand. Empirical
estimates put the consumption elasticity of money demand at or below 1 (see Mankiw and Summers
(1986)), while the interest elasticity of money demand is estimated to be closer to 0.1 (see Koenig
(1990)). Thus, for example, & is chosen based on estimates of the consumption elasticity, the
interest elasticity is too high. To date in the literature, those who have not imposed logarithmic
preferences for real balances have presuméd®

V. The Welfare Effects of Monetary Policy

Does expansionary monetary policy have adverse effects abroad? Recently, models based on an
explicit utility function, well-suited to analyze the welfare effects of policy changes, have cast doubt
on the standard result of beggar-thy-neighbor monetary policy. A rather surprising result from
Obstfeld and Rogoff (1995), henceforth OR, is that the source of expansionary monetary policy does
not matter: utility increases by the same amount in both countries, independent of which country
actually inflates. In Corsetti and Pesenti (1998), henceforth CP, the source of expansionary
monetary policy does indeed matter. Intheir model, expansionary Home monetary policy increases
Foreign welfare and has an ambiguous effect on Home welfare; monetary policy may well be
beggar-thyself. In this section | show that the model with home-product bias presented here can be
used to make some sense of these recent findings.

The results of CP and OR are somewhat difficult to compare because the models differ in important
ways. Due to differences in utility functions and consumption indices, monetary policy is neutral

in the long run in CP, but not in OR. As discussed above, the key to the non-neutrality of money
is current account transfers and their concomitant international redistribution of wealth. In the CP

18 This point is also made by Betts and Devereux (2000).

19 see Sutherland (1996), who uses estimates from Hairault and Portier (1993), and Obstfeld and Rogoff
(1995, pg.645).
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model, due to a Cobb-Douglas consumption index, perfectly competitive goods markets, and the
assumption of identical preferences, real income is constant and thus there is no incentive to lend
or borrow. Without the wealth transfers associated with current account imbalances, monetary
policy shocks do not have real effectsin the long run and, hence, do not affect long-run utility.

With thisin mind, the results of CP and OR are quite similar. In both models the short-run effect
of expansionary monetary policy isadecreaseinrelative utility, dueto agreater increaseinrelative
effort than relative consumption. Theresultsdiffer because the current account imbalancesthat are
absent from the CP model play aprominent rolein the OR model. Money hasreal long-run effects
in the OR model, and due to the assumption of identical preferences, long-run changesin relative
utility exactly offset short-run changes.

Isit necessarily the case that allowing for current account imbal ances neutralizes the cross-country
utility effects of monetary policy? Not at all. OR suggest in a footnote (see Obstfeld and Rogoff
(1995), page 648) that relaxing the assumption of zero international debt in the initial steady state
would make possible differential international utility effects: amonetary expansion would resultin
increased utility in the debtor country and decreased utility for thecreditor. Unfortunately, allowing
for non-zeroinitial international debt meansgiving up closed-form solutions. | show below, though,
that with home-product bias the origin of the monetary expansion matters for relative utility, and
closed-form solutions do not have to be sacrificed.

The OR result that the origin of monetary policy isimmaterial hinges crucially on the assumption
of identical preferences. The Home utility function, equation (T1.1), gives an expression for the
infinite-period discounted sum of changesin utility (disregarding liquidity effects) due to changes
in consumption and output :

dU = dU, + dU = € - xy2y + —P—(C - y2y) = ¢ - L1y

where the last equality uses equations (T4.1) and (T4.3). Rewriting the above expression in terms
of the expenditure-shifting and expenditure-switching effects gives the following:

cv B 27y,5[ 075 - (0-1) [0(2-0) 0,5+ (0= 1)Yg]] +¥5Y3,[20.0%+ (1-20) (0~ 1)]

duU = —
0 4y 9y10y13

qu- - éwiEA 27 y,5[ 07— (0 - 1) [0 (2 - @) 07,0+ (00 - 1)vg]] +7571,[ 20067 +(1-20) (0 -1)]
0 4r_9yloyl3

Thefirst term in the above equations is the expenditure-shifting effect of increased world demand.
Due to monopolistic distortions, initial output is suboptimally low; the increased world demand
resulting from expansionary monetary policy increases welfare. If preferences are identical, the
second term in the above equations, the expenditure-switching effect, is zero. In this context the
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OR result is not quite so startling: absent an expenditure-switching effect, the utility effects of
expansionary monetary policy are identical across countries.

In the more general case with a home-product bias, the expenditure-switching effect allows Home
individuals to gain more utility as consumption rises relative to effort, but this increase is at the
expense of Foreignindividuals. AsFigure 5(b) shows, only asmall degree of homebiasisrequired
to get the familiar beggar-thy-neighbor result.

The above discussion gives new insight into the welfare effects of monetary policy. In this
framework in which utility is gained from consumption but reduced with effort (i.e., output),

monetary policy is ‘beggar-thy-neighbor’ if individuals have strong preferences for domestically
produced goods. The OR result of both countries gaining equally is shown to be a special case due
to the assumption of identical preferences. Finally, monetary policy can be beggar-thyself in a world
in which consumers have a foreign-good bias (a preference for imported, rather than domestic,
goods).

V. Conclusions

The model presented in this paper fully nests Obstfeld and Rogoff (1995) while allowing for a home-
product bias in consumption. Allowing for home bias enables richer analysis of the welfare
implications of monetary policy and has strong implications for exchange rate determination.

To show the implications home bias has for the welfare effects of monetary policy shocks, changes
in utility are decomposed into two components, the shifting effect of increased world demand and
the switching effect of an unexpected exchange rate depreciation. The shifting effect is identical
across countries and is not affected by the degree of home bias. The switching effect, only apparent
when there is home bias, increases Home utility at the expense of Foreign utility. With enough
home bias, the switching effect is great enough that Foreign utility falls; that is, monetary policy is
beggar-thy-neighbor if there is a strong enough preference for domestic goods. Conversely, if
individuals prefer imported goods, monetary policy can be beggar-thyself. This det@npos
provides a clear explanation of Obstfeld and Rogoff’s striking result: without home bias there is no
switching effect, thus utility in both countries depends only (and identically) on changes in world
demand.

The model with home-product bias has a number of implications for exchange rate determination.
Not surprisingly, in a model with sticky prices and different consumption baskets across countries,
there are short-term deviations from PPP. This model also produces small, permanent deviations
from PPP. As argued in Krugman (1990), if preferences are idiosyncratic, wealth transfers affect
the real exchange rate. In my model any asymmetric shock results in a temporary current account
imbalance, a permanent net foreign asset position, and, hence, permanent wealth transfers and
permanent deviations from PPP. Also, with home bias there is Dornbusch (1976) type overshooting
and increased volatility of real and nominal exchange rates. In this light it is not surprising that for
decades economists have failed to find much evidence of PPP using U.S. dollar exchange rates, as
even today the U.S. economy is relatively closed.
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Themodel isdecidedly simpleinanumber of respects. Only monetary shocksareinvestigated here;
the effects of government spending and productivity shocksin the same framework areanalyzed in
Warnock (1999). The absence of investment and the ssimplicity of the supply process preclude the
model from replicating observed patternsin output. Price dynamicswould haveto be considerably
richer, perhapsin the form of Calvo (1983) pricing, if onewereto bring the model to thedata. The
assumption of mirror-image countriesiseasily relaxed if onewere content with numerical solutions.
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Figures
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Figure 1: A Home Individual’s Intratemporal Consumption Choice



Figure 2: Short-run changes from an unanticipated permanent increase in Home money
supply. Pre-shock equilibriumisat theorigin. Primed, thick curvesand the post-shock equilibrium
A aredrawn for a>1; unprimed curves and point B are drawn for a=1.
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Appendix: Analytical Solutions
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