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The analysis of the external imbalances of a country has recently
become a compelling subject of research for the historically high
current account deficits recorded in the US economy together with the
increasing worsening of its net foreign asset position.!

The current paradigm to think about the external balance of a country
is the so-called “intertemporal approach to the current account”.
According to this theory, the external adjustment of a country occurs
through movements in the trade balance, as a consequence of changes in
the allocation of real quantities and equilibrium relative prices.?

This approach misses an important channel of adjustment, a
financial one, since it assumes that the portfolio return is not varying
over time and neglects the heterogenous composition of the financial
instruments that are part of the portfolio of a country. Even if there are
no changes in the borrowing decisions of a country, the net foreign
asset position can change because the market value of the stock of
assets and liabilities varies. Movements in the nominal exchange rate
are an important source of these valuation effects.

This paper analyzes the extent to which the valuation channel due
to the exchange rate is desirable from a global welfare perspective. The
main finding is that whereas in a frictionless world valuation effects
are of important magnitude once a small degree of price rigidity is
introduced they are less desirable and play a minor role. The
prescription for adopting inflation-targeting regimes that results
from current monetary models is strong enough to dominate other

* Tam grateful to Gianluca Benigno, Refet Gurkaynak, Philip Lane, Ken Rogoff, Luca
Sessa, Cedric Tille, Mike Woodford, the Editors and two anonymous referees, seminar
participants at the Bank of Italy, BIS, ECB, IMF, John Hopkins University, the Konstanz
Seminar on Monetary Theory and Policy and the conference on “New Perspective on
Financial Globalization” at the IMF for helpful comments and discussions.
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! See Clarida (2006) for a collection of works on the subject.

2 This is the approach taken by Obstfeld and Rogoff (2005).
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objectives like the world distribution of wealth through valuation
effects.

The issue of desirability has been neglected by the current
literature. Studies as Gourinchas and Rey (2005, in press), Lane and
Milesi-Ferretti (2004, in press-a,b) and Tille (2003, 2005), have
documented that in the recent experience of the US economy
valuation effects have accounted for a large fraction of the changes
in the international investment position of the country and have
concluded that a depreciation of the US dollar can ease the real
adjustment needed to reduce the external imbalances.® As pointed out
by Obstfeld (2004), a theory in which financial adjustments and in
particular exchange rate movements are important in determining the
frontier of the feasible allocation of quantities and relative prices can
raise the tempting argument that exchange rates adjust to sustain any
real allocation achieved. They can even balance any current imbalance
with the risk of being at the end destabilizing for the economy.

Desirability puts discipline on the allocation of consumption and
relative prices that should be of interest by focusing on which
movements in exchange rates are compatible with that real allocation.

To address this issue, we propose a two-country model in which
each country is specialized in the production of a bundle of goods. In
the benchmark case, there are no frictions except for the ex-ante
incompleteness of financial markets. In particular it is assumed that
each country can only borrow in a risk-free nominal bond denomi-
nated in its currency and lend in a risk-free nominal bond
denominated in the other country's currency.*

3 See also Blanchard et al. (2005) and Cavallo and Tille (2006).
4 The case of a debtor country that borrows only in foreign currency is also
considered.
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In a frictionless world, exchange rate and assets movements are
desirable for achieving the efficient allocation of resources across
countries. In a rough quantitative experiment we find that they should
be of important magnitude compared with that of the shocks. Fora 1%
permanent increase in productivity, the exchange rate should
appreciate by 4.71% and the net foreign asset position worsen in the
amount of 3% of gross domestic product for the country that
experiences the increase in productivity. However, once a small
degree of price friction is introduced that implies an average duration
of price contracts just above the unit interval (3 months), producer
prices should be stabilized even following permanent shocks. More-
over the short and long-run responses of the exchange rate are
substantially dampened and reduced to one tenth of the magnitude
we observe in the frictionless-case economy. Valuation effects are less
desirable.

This paper further contributes to the current literature by revisiting
the implications of the theory of the “intertemporal approach to the
current account” on the mechanism of adjustment following
permanent or transitory shocks with the twist of valuation effects.

Following a permanent productivity shock in one country, the
intertemporal approach to the current account would suggest that the
consumption of the country that experiences the favorable shock
increases proportionally without any changes in the net foreign asset
position.” Instead, global efficiency would require a transfer of real
wealth to the other country. In a frictionless world valuation effects
work in this direction: an appreciation of the nominal exchange rate
acts as a negative financial shock that reduces the portfolio return of
the country with the high productivity. This channel is strong enough
to worsen in a permanent way its net foreign asset position and results
in a permanent transfer of wealth to the other economy. Through this
mechanism consumption can also increase abroad.®

Following a temporary shock, the classic theory would suggest that
the country affected by the shock accumulates net foreign assets that
allow to spread across time the temporary increase in wealth and
achieve higher profile of consumption in future periods. Instead, a
global optimum requires on one side that there is no intertemporal
propagation of the shock and on the other side that consumption
should temporarily increase abroad. This is possible if the country
with the high productivity experiences also a negative financial shock
that distributes the additional real wealth to the other country. Again
an appreciation of the nominal exchange rate would work for this end.
In contrast with the permanent-shock case, the net foreign asset
position improves in the short run and returns immediately back to
the initial value.’

There has been a recent interest on the analysis of valuation effects
from the view of micro-founded models. Tille (2005) presents a richer
structure of financial markets, but in which the only focus is on
monetary shocks and on how valuation effects affect their transmis-
sion mechanisms. Kollman (2003) studies the welfare effects of
alternative, but sub-optimal, monetary policy regimes in a quantita-
tive business cycle model of a two-country world. Ghironi et al. (2005)
analyzes the impact of valuation effects on the cross- holdings of
equity. Devereux and Saito (2005) presents a tractable portfolio
model that emphasizes the interaction between monetary policy and
the current account for hedging purpose from a positive point of view.

The structure of this work is the following. Section 1 presents the
model economy, studies the efficient allocation and its implementa-
tion with decentralized markets. Section 2 discusses the response of
prices, exchange rates, and assets following permanent productivity
or preference shocks. Section 3 extends the benchmark model adding

5 This example considers a model with fixed capital stock.

6 A depreciation should instead occur when the liabilities are denominated in
foreign currency.

7 In the main text, we discuss also the dynamics following shocks that influence
consumption preferences.

price rigidities, while Section 4 analyzes the constrained-efficient
allocation. Section 5 studies the robustness of previous results when
there are significant frictions in the price mechanism. Section 6
concludes.

1. Model

The world economy consists of two countries, which are labelled H
and F or domestic and foreign, with population size n and 1—n
respectively and 0<n<1. The structure of the model is similar to most
of the current open-macro models.® Each country is specialized in the
production of a bundle of goods of size n and 1 —n for country H and
F, respectively. All goods are traded without frictions and households
within a country are identical and have preferences of the form

R [ W M
U= 3. 8 {]_p 3 dn &)
for country H and
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for country F where 3 is the intertemporal discount factor with
0<B<1. Households are blessed with perfect foresight. The momen-
tary utility at a generic time t depends on consumption indexes C and
C*, for households in country H and F respectively, where p>0 is the
inverse of the intertemporal elasticity of substitution in consumption
and g and g* are country-specific shocks to the preferences toward
consumption. The index C is defined as

0

C= [n%c,“?' +(1 —n)%cff']”*‘

where 6, with 6>0, is the intratemporal elasticity of substitution
between the bundles of goods Cy and Cr In particular Cy includes the
consumption of all the goods produced in country H and is defined as

Cym {(%) [ c<h>"<f‘dh} -

where o is the intratemporal elasticity of substitution across the
goods produced within country H, with 0>1, and c(h) indeed denotes
consumption of a variety h of these goods; Cr includes instead the
consumption of the goods produced in country F with elasticity of
substitution among them equal to o

C= {(11,1)/ 1 C(f)"”]df}ﬁ

where c(f) is consumption of one of these goods. Consumption
preferences are similar across countries. It follows that n denotes at
the same time the population size of country H, the size of goods
produced in country H and the weight in the general consumption
indexes C and C* given to the goods produced in country H. Another
implication of the above structure of consumption preferences is that
there is no home bias in consumption—preferences are similar across
countries. Given prices p(h) and p*(h) for a generic good h, in the
currency of country H and F respectively, and given prices p(f) and
p*(f) for a generic good f, we assume that the law-of-one-price
holds for all goods, i.e. p(h) =Sp*(h) and p(f) = Sp*(f) where S is the
nominal exchange rate, i.e. the price of the currency of country F
relative to that of H.

8 See Obstfeld and Rogoff (2000) among others.
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Given the above consumption indexes, it is possible to define in an
appropriate way the consumption-based price indexes P, Py and Pr in
currency of country H and P, Pj; and Pj in currency of country F. Since
the law-of-one-price holds and the consumption bundles are identical
across countries, purchasing power parity holds at the level of all the
consumption-based price indexes. Moreover, the aggregate demands
of generic goods h and f, produced respectively in country H and F, are
given by

yih) = (‘%’:)) - <PFH> _g(nc +(1=mc), 3)
and

v =B (%) (e a-me), @
where Py/P and Pg/P obey the following restriction®
n(%>]79+(1—n)<%>170=1. (5)

As it is shown in Egs. (1) and (2), the momentary utility of each
household includes the disutility of supplying labor to the production
of each of the goods produced in its country. Disutility is separable
across the varieties of labor offered. Technology to produce a generic
domestic good is given by y(h) =z-L(h) where L(h) is an average of
labor of variety h supplied by the households of country H and z is a
country-specific shock to labor productivity. In particular, all house-
holds being alike, the equilibrium is symmetric and L(h)=I(h).
Similarly in country F, there is a production technology of the form
y*(f) =z*-L*(f) for a generic good f with L*(f)=I*(f) and z* is a
country-specific shock to labor productivity in country F. After
substituting I(h) =y(h)/z and I*(f)=y*(f)/z* in Eqs. (1) and (2)
and using the aggregate demands (3) and (4), we can write

fd et Pgh yl+n,-(+mn
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and indexes of price dispersion
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n

1.1. Efficient allocation

To answer the question of whether valuation effects are desirable,
we need to specify an allocation of real quantities and relative prices.

9 It is indifferent whether we denominate prices in relative prices in the domestic or
foreign currency since the law-of-one-price holds.

We choose it as the solution of the following Pareto problem in which
the objective

W, =nU, + (1—n)U, (12)

is maximized by choosing the sequences {C;,C;,Y:, Y/, P/ P, Pry /
P[,A[,Af}f: ;, under the sequences of constraints (5), (8), (9), (10)
and (11).

There are two direct implications of the above maximization
problem: (i) there is no intertemporal dimension, (ii) it is efficient not
to create any price dispersion in both countries, i.e. A; = A: =1 for
each t. The remaining set of first-order conditions (which are
necessary and sufficient) can be written as

G _ &

T Txo (13)
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Condition (13) shows that an increase in g at time t—other things
being equal—increases the ratio of consumption between country H
and F in a proportional way. Combining appropriately the above first-
order conditions we obtain that the terms of trade, labelled T, depend
on the ratio of the productivity shocks as

P e

4 g
T,=3*4 =% : 16
: m[<ﬁ (16)

A similar observation applies to the ratio of output

+ no

1
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In particular a positive productivity shock in country H at time t
increases aggregate output in country H relative to country F,
decreases the price of goods produced in country H relative to that
of country F worsening the terms of trade of country H.

1.2. Implementation of the efficient allocation in a frictionless economy

Up to this point, we have analyzed the efficient allocation for
real quantities and relative prices. In our framework, the question
of whether valuation effects—exchange rate movements—are ben-
eficial is parallel to the issue of determining which movements,
if any, in prices and exchange rates are compatible with the
efficient allocation when markets for goods, labor and assets are
decentralized.

Starting from the labor market, we assume that households supply
labor in a competitive market and at the margin they equate the
marginal rate of substitution between labor and consumption to the
real wage for each of the varieties h of labor offered. This optimality
condition reads as

wi(h) _ 11"

Pt - ﬁq—pgf (18)
for households of country H and
welf) _ 1 k()" 19)

P 1ong gy

for those of country F where w,(h) and wf( f) are nominal wages for
varieties of labor h and f denominated in the currency of country H
and F, respectively.
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Firms act instead in a monopolistically-competitive market and
maximize their profits. Demand is aggregated across the two markets,
as in Egs. (3) and (4), and each firm can freely choose its price in its
own currency. Profits of a generic firm producing good h in country H
are given by

(1= 7)p(h)y(h) —

where 7 is a tax rate on firm's revenue. Note that each firm hires labor
from all home workers to produce one unit of output. Monopolistic
competition is notably one reason for why the efficient allocation
cannot be decentralized. To avoid this problem, we assume that 7 is
set as a subsidy in a way to offset the monopolistic distortions.!® In this
case, optimality conditions on the side of the firms imply that

m(h) = nw, (h)l;(h)

nw,(h
p(h) = % (20)
t
for a generic firm h in country H and
1—n)w,
pf) = M (21)
z
for a generic firm fin country F. Combining Eq. (20) into Eq. (18) and
Eq. (21) into Eq. (19) we obtain
ye(h)"

pe(h) =P ———F—" (22)

' tCt ’g{z} o
and
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In particular Egs. (22) and (23) imply a symmetric equilibrium in
which all firms within a country set the same price—i.e. p/(h) =Py
and p,(f) = Pg,. Given the specified goods and labor markets, it follows
that Egs. (22) and (23) are consistent with Eqgs. (14) and (15),
respectively. To complete the implementation of the efficient alloca-
tion we need to specify the structure of the asset markets. This is
needed to enforce the first-order condition (13) under decentralized
markets. To illustrate the mechanism, we start from a simple form of
financial markets in which the only asset traded across countries is a
real bond denominated in units of the common consumption index.
Summing all the intertemporal budget constraints among households
living in a country together with the balance-budget constraint of the
government we obtain the overall resource constraint of each country.
In particular for country H we obtain

by = ; RtTrg’Y - c.} (24)
where b, _; denotes the amount of real debt (in per-capita terms)
contracted at time t—1 in country H and maturing at date t. The
above resource constraint of country H requires that debt maturing at
time t should be equal to the present discounted value of real trade
surplus where the discount factor R, - is given by the ratio of marginal
utilities of consumption across periods and corresponds to the
compounded real interest rate between period t and 7

T—[CT_pr T—1
o5 = |1 (25)
Gl =il + Ts

where r, is the one-period risk-free real rate. In the efficient allocation
the RHS of Eq. (24) is a given number; moreover b, _ { is also given by

Rt,T =p

10 The subsidy is financed through lump-sum taxes levied on household income to
balance the budget of the government in any possible allocation.

previous decisions. When there is an unexpected shock, in general,
Eq. (24) will not hold when the RHS is evaluated along the efficient
equilibrium path. The efficient allocation is not implementable and
the response to unexpected shocks would be in line with that implied
by the traditional intertemporal approach to the current account. In
this model there is no role for valuation effects.

To capture such effects, we model an economy in which it is
possible to trade internationally two risk-free nominal bonds, one
denominated in country H's currency and the other in country F's
currency. The purpose is to investigate the role of exchange rate
valuation effects that are due to the different currency compositions of
the country portfolio. In this case Eq. (24) becomes

—iRtl[PH‘Y —c} (26)

T=t

B4 SAtfl
P[

where B,_; denotes country H's per-capita holdings of nominal
liabilities denominated in currency of country H while A7 _ ; denotes
country H's per-capita holdings of nominal assets denominated in the
currency of country F. In the benchmark case we assume that B and A
are positive."! Standard Euler equation requires that

C gl P G ‘g’
o =B+ = L (27)
¢+ 18t + 1 t+1 Ct+1gt+]

for the bond denominated in domestic currency where i, is the one-
period nominal interest rate on such bond and

_ AP G e
B(l + lt) P* - — p P (28)
t+1 Ct+1gt+1

C_gt
) )
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for the bond denominated in foreign currency where it is the
associated interest rate. The role of valuation effects is now evident
by inspecting Eq. (26). When there are unexpected shocks, prices and
in particular exchange rate movements can succeed for the purpose of
implementing the efficient allocation. It is even possible to find
multiple paths of prices compatible with that allocation. The
mechanism of valuation effects captured here emphasizes ex-post
changes in portfolio returns due to unexpected movements in the
exchange rate that act as a vehicle of wealth distribution. In particular,
they are helpful to achieve the efficient allocation of wealth across
countries. In a stochastic model, they are an instrument to achieve
efficient risk-sharing when financial markets are incomplete.

2. Two textbook experiments

We analyze two experiments. Let us assume that the initial
equilibrium of the economy is at a stationary solution in which
=z =7z g=gandg = g". Moreover in this stationary solution
prices and exchange rate are also constant.

In particular Eq. (26) implies that

C=pu¥+(1 —pja — (1 - p)b (29)
and as a consequence of the equilibrium in goods and assets market
that

C=pY - -pa +(1-pbh (30)

where upper-bars denote steady state values and we have defined
Pu=Py/P, pr=Pr/ P, a*=A*/P* and b =B P. Moreover we assume
that C, C*, Y, Y*, pu, Prare consistent with the efficient allocation,

" This is going to capture the fact that the US economy is overall a net lender in
securities denominated in foreign currency and borrower in dollar-denominated
securities.
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i.e. besides satisfying Eqs. (29) and (30) they also satisfy Eqgs. (13)-
(15). In particular given a value of a™* and b~ we assume that steady
state values of g~ and g™ are such that Eq. (13) is necessarily
satisfied. In this economy, we analyze the effect of either a
permanent increase in g or a permanent increase in z along the
efficient allocation to study which movements in prices and
exchange rate are compatible with that allocation.

2.1. An increase in productivity of country H

First we focus on a permanent productivity shock in country H. In
this case, looking at the system (13)-(15) we know that real quantities
and relative prices jump directly to the new equilibrium value and stay
there forever. In particular condition (13) implies that consumption in
the two countries should increase or decrease in the same propor-
tion.'” Eq. (16) shows that the terms of trade of country H should
worsen in a permanent way, i.e. Pr/Py should increase while Eq. (17)
shows that output in country H should increase relative to that of
country F. Most important, a combination of Eqs. (16) and (17)
determines relative real income across countries as

1+ ne—-1

PyYe 2\ TR
fo— (2 (31)
= % .
Pr,Y Z;

P

Following a positive productivity shock in the domestic economy,
real income in country H increases relative to that of country F
provided 6, the intratemporal elasticity of substitution between
domestic and foreign traded goods, is greater than the unitary value.
Indeed in this case terms-of-trade movements do not offset output
increases. In particular 6 =1 corresponds to the case discussed in Cole
and Obstfeld (1991) in which real income is perfectly risk-shared
across countries even when there are asymmetric shocks. On the
opposite 6<1 corresponds to a case of ‘immiserizing growth’ in which
a country is poorer when its productivity increases. In what follows
we assume that 6 is larger than the unitary value so that following a
permanent productivity shock in country H there is a permanent
increase in real income of country H relative to country F.

In the standard theory of the intertemporal approach to the
current account a permanent increase in real income of a country
corresponds to a parallel increase in its consumption without any
accumulation of assets or liabilities since there is no need of
smoothing wealth across time."> Here instead the efficient allocation
would require that consumption increases in both countries and in a
proportional way. How can this take place? This can happen if country
H, at the time the shock hits, experiences also a negative shock to its
financial wealth in a way that is forced to accumulate liabilities in
future periods whose financial payments balance the permanent
increase in relative real income. In this way wealth is transferred to
the other country. In particular, the nominal exchange rate should
appreciate.

We show that this is indeed a possible equilibrium. A log-linear
approximation to the flow budget constraint associated with the
intertemporal budget constraint of country H, Eq. (26), implies that

B- (at* - Bt) = (a:— 17 Bt—l) - g(ﬁit - "t) +a ?<[5E’tﬂ - ":)

+ﬁH.[+ Y, —

. C

‘ (32)

Sx

2 It can be shown that following a positive productivity shock in one country
consumption should increase in both countries under the efficient allocation.

3 With standard theory we mean a model in which only one real bond is traded
across countries.

where a hat variable denotes log deviation of the respective variable in
reference to the original steady state with the exception of b; = (b — b)/
Y, a/=(aq; — a )/ Y, m=InP, /P,_, and m;=InP; / P} _ ,. Moreover
x=n[1+(1—p)(@*/Y—b/Y)]. Let us assume that the shock hits the
economy at time t,. Since we are analyzing a permanent shock,
consumption jumps immediately to its new permanent level with a
constant real interest rate. According to Eq. (32), this is given by

A _ nra A~ P A~
C=1[pu+ 7Y+ +p)(a*—b)
in the domestic economy and

Ak 1—nr. 5% A~k N

C=1—[pr+¥ —a-p(a -b)].

in the foreign economy where we have eliminated the time-subscript to

denote permanent deviations with respect to the original steady state.

Taking the difference between the above two equations we obtain that

PO N PN S X(a _ax\ _ N—X ax

2(1—[3)(a - b)_(pF+Y Py y)+ n(c c) o

(33)

Since the first-term on the right-hand side is negative because of
Eq. (31), the second term is zero because of Eq. (31) and the third term
is likely to be small in magnitude for reasonable calibration, it follows
that @* — bshould be negative meaning that the domestic economy is
permanently worsening its net foreign asset position. To restrict the
degrees of indeterminacy, we assume that prices and exchange rate
jump to the new equilibrium value at the time of the shock and remain
stable afterward.' In this case Eqs. (27) and (28) imply that the
interest rates are not going to move away from the initial steady state,
sothateveni, andi, arezero. We can then write Eq. (32) at time to as

[3(&* - 5) = 75"&) - 7&*11

and in a specular way

. A__E a - ~ A*_l—XA
—p(@ - b) = R 2 R R e
whose difference imply
- R b_* a** * ~ Wk N ~ X/ A )
2p(@ - b) =201, —27130 —(pF +Y —py— Y) — ﬁ(C—C)
n—x a
+ n(l—n) (34)

A comparison between Egs. (33) and (34) shows that

— %*n; = (d* — E><O.

b
=TI
Y

In particular in this equilibrium it is still not possible to determine
Ty, OF n;. Since P and P* are both functions of Py, P; and S, the above
condition imposes only one restriction on the triplet Py, P; and S.
Another restriction is given by the determination of T from Eq. (16),
but this is not enough to determine all prices. However, in the
benchmark case in which b>0 and a*>0, we can infer that at least one
of the following inequalities should be true: i) n;‘o > 0; ii) m,<0. In
general country H should experience a negative financial shock either
through an increase in the real value of liabilities or a decrease in the
real value of assets. Since As;, = InSy, — InS;, , = m, — n}‘o an
exchange rate appreciation would help in this direction.

With a temporary productivity shock, the story is the following.
When a temporary productivity shock hits country H, a wealth

4 This assumption is compatible with the way we have constructed the new
permanent levels of consumption.
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transfer should immediately occur to sustain consumption in the
other economy. This happens through a financial shock that
distributes wealth across country. Part of the increase in relative
real income in country H is then absorbed by a fall in financial
wealth. The remaining parts are consumed in the efficient propor-
tion and used to improve the net foreign asset position. This
improvement is needed to cushion against the negative future
financial shock driven by the appreciation of the nominal exchange
rate consistent with improvement of the terms of trade. Even
though price and exchange rate implications are similar whether the
shock is temporary or permanent, the dynamic of the net foreign
asset position is different. With a temporary shock country H should
accumulate foreign assets in the short run that should return back to
the initial steady state thereafter. With a permanent shock, country
H should accumulate foreign liabilities and worsen its net foreign
asset position forever.'”

2.2. A permanent increase in the preference shock of country H

As an important difference with respect to the previous case,
neither the terms of trade nor relative output nor relative real income
across countries should change in the efficient allocation. However,
Eq. (13) shows that the ratio of consumption between countries
should move proportionally to match the increase in g. In the standard
intertemporal approach to the current account, there is no increase in
relative real income. However consumption in the domestic economy
rises through a permanent worsening of the terms of trade without
any accumulation of assets. Here, it is instead possible to achieve the
efficient allocation without any movement in the terms of trade
provided country H receives a positive shock to financial wealth
sufficient to increase the current level of consumption and to increase
net foreign asset holdings in a way to sustain consumption at higher
level even in the future. Indeed since Eq. (33) still holds under this
experiment, we observe that now the RHS of Eq. (33) is likely to be
positive so that

(@-b)>0

and country H should indeed improve its net foreign asset position.
Following previous steps we obtain
— ok

x JURR
g"to — %nto = (a — b) > 0,
from which it follows that at the time of the shock country H should be
affected by a favorable financial shock that either inflates away the
value of liabilities or appreciates the asset holdings. An exchange rate
depreciation can help for this purpose.

The case of a temporary shock is even simpler. Since in the
efficient allocation there should not be any movement in the terms
of trade there is no need to increase or decrease the net foreign
asset position to cushion against financial shocks in future periods.
The net foreign asset position of each country remains stable at
the initial steady state. However, at the time the shock hits,
consumption in country H can increase because appropriate
movements in prices and exchange rate temporarily improve its
financial wealth.

2.3. Some numerical computations
As a rough idea on the magnitude of the movements in prices and
exchange rates needed to achieve the efficient allocation, we perform

some computations in a ‘limiting’ flexible-price economy. The model
considered is similar to the one presented in the previous section, but

15 Details are discussed in Benigno (2006).

with some frictions in the price-setting mechanisms. Details are in the
following section. The limit is taken with respect to those frictions
making them very small in a way to approximate the flexible-price
allocation and still determine the path of prices and exchange rate
under welfare maximization. Moreover, the results are in line with the
discussion of Sections 2.1 and 2.2.

In this section, we introduce the calibration of the parameters of
the model. First, we assume that the countries are of equal size,
n=0.5. We consider a quarterly model with a steady state real interest
rate equal to 1% on a quarterly basis, implying a value of 3 equal to
0.99. We assume o= 7.66 implying a potential mark-up of 15% and set
0=2 as in Obstfeld and Rogoff (in press). Micro-data suggests Frisch
elasticity to be in the range of 0.05-0.3. We set =5 which
corresponds to a Frisch elasticity of 0.20. For the risk-aversion
coefficient we choose p =2, consistent with the work of Eichenbaum
et al. (1988) that found a range of 0.5-3.

Studies as Gourinchas and Rey (in press), Higgins et al. (2005),
Lane and Milesi-Ferretti (2004, in press-a), Tille (2003, 2005) have
documented that the composition of foreign assets and liabilities of
the US economy is quite diversified ranging from bonds, equities to
FDI. Moreover an important characteristic of the current composition
is that the assets are mostly denominated in foreign currency while
liabilities are mostly denominated in US dollars. In particular, as
discussed in Tille (2005), the US economy is an overall net lender in
securities denominated in foreign currency and borrower in dollar-
denominated securities. In our exercise, we assume that all these
positions are made by bonds and in particular that the assets coincide
with holdings of bonds denominated in foreign currency while the
liabilities coincide with issuing bonds denominated in domestic
currency. To calibrate the steady state of the model, we refer to Tille
(2005) for the US portfolio positions in the year 2004. In particular,
the US net foreign asset position in that year is negative and equal to
—22% of the GDP. In particular the net leverage position in foreign
currency corresponds to assets equal to the amount of 50% of GDP
while net dollar liabilities are 72% of GDP. In our simple two-bond
economy, this maps in assuming that d*/Y is equal to 0.50x4/n
(since assets are in per-capita terms and output is on a quarterly
basis), while b/Y is equal to 0.72 4/n. This is the benchmark
calibration, called Benchmark US in the remaining part of the paper.
We also consider a calibration called Benchmark EM which adapts
more to the case of a world in which the global imbalances on the
international markets are characterized by net liability positions
expressed in foreign currency, as it usually the case for emerging-
market economies. In this calibration, we assume that country H has a
net foreign asset position of —40% of the domestic GDP and all
composed of foreign debt. We set a*/ Y equal to —0.40 4/n, while
b/Y is equal to 0.1

Under the calibration Benchmark US, following a 1% permanent
increase in country H productivity, we find that the nominal exchange
rate should appreciate by 4.72%, the GDP price level in country H, Py,
should decrease by 3.08%, while that of country F, Py, should increase
by 2.13%. The CPI price level in country H, P, should fall by 2.83% and
the foreign CPI price level, P*, should increase in the amount of 1.80%.
An important role in the adjustment is taken up by the accumulation
of liabilities towards the rest of the world. Indeed the overall net asset
position goes from —22% to —24.74% in percentage of GDP."”

Instead, following a 1% permanent increase in the shock to the
consumption preferences in country H, the nominal exchange rate
should depreciate by the amount of 8.52%, Py should increase by
5.00%, while Py should decrease by 3.46%, P should increase by 5.03%

16 The case of a country that is net lender in the international markets and can
borrow and lend in foreign currency follows in a specular way.

7 By doubling the positions, i.e. a*/Y =100 4/n and b/Y =144 4/n, the
nominal exchange rate appreciation is reduced to 2.70%, domestic prices fall by 1.90%
and foreign prices go up by 1.34%. Valuation effects are smaller but still significant.



176 P. Benigno / Journal of Development Economics 89 (2009) 170-180

and P* should fall in the amount of 3.49%. However, part of the
adjustment is taken up by the accumulation of foreign assets in
country H with respect to the rest of the world, the overall net foreign
asset position goes from —22% to — 16.6%.

Under the calibration Benchmark EM, following a 1% permanent
increase in country H productivity, we find that the nominal exchange
rate should depreciate by 5.47%, the GDP price level in country H, Py,
should decrease by 0.01%, while that of country F, P, should decrease
by 4.96%. When the debt is denominated in foreign currency, a
depreciation of the nominal exchange rate (in contrast with the
appreciation under the Benchmark-US case) acts as a negative
financial shock that compensates the permanent increase in produc-
tivity. Indeed, the overall net asset position goes from —40% to
—41.70% in percentage of GDP.

In general following permanent shocks, even of small dimension,
there are large movements of prices and assets which are compatible
with the efficient allocation.'®

3. Adding price rigidities

The result that in a frictionless economy prices and exchange
rates adjust in accordance with the current account to sustain the
efficient allocation is reminiscent of the role of prices in optimal
taxation problems that relieve taxes from the role of maintaining the
intertemporal resource of the government in balance.” In this
section we study how a concern for a low volatility of prices, in line
with the recent literature on inflation targeting (see among others
Woodford, 2003), affects this result. We explore the role of price
rigidities modeled following Calvo (1983) and Yun (1996). In
particular, a generic firm producing good h in country H faces each
period a constant probability of adjusting its price. In this event the
price chosen at a generic time t might last until period T with
probability o ¢ where 0<a<1 and 1—« is indeed the probability
that a generic firm changes its price in a certain period. This is the only
source of randomness in the model.>° The problem of a generic firm
producing good h in country H that is chosen to set its price in period
t is that of maximizing the following expected stream of profits

nWT(h)
Zr

[«

o "'Qur [(1 — TPy (h) — %(h)}

T=t

where Q.7=R;r P,/ Prand

Fr(h) = (’;ﬁ?) 70(",’:{) (ne + (1= mc).

As in Benigno and Woodford (2005), the first-order condition of
this problem can be combined with the expression for wy(h) given by
Eq. (18) to yield an aggregate supply equation of the form

1—ally ' <Ft>1"+;fm

1—« K,

18 Corsetti and Konstantinou (2005) find that permanent shocks explain a large
fraction of the variance of the current account, especially at long-horizon.

19 Recent works in the area are Benigno and Woodford (2006), Schmitt-Grohe and
Uribe (2004) and Sims (2002).

20 We could have obtained the same results using the Rotemberg (1982) model of
price rigidities, see Nistico (in press). However, at the end to obtain an empirical
measure of price rigidity we should have mapped the parameters of the Rotemberg
model into that of the Calvo model.

having used the law of motion of the general price index Py implied by
the Calvo model. In particular, we have defined

) L P ol +mn)
Z aB T— t (1 r])yl +n (P:T> , (36)
T=t t

© - P P \O~1
Ry o) fCﬁg%(”’)(,,:j) , )

and Iy =Py, / Py, — 1. In a similar way we obtain an aggregate supply
equation for country F
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where we have defined H;tzP;t / P;t — 1
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where 1—o* with 0<a*<1 denotes the probability that a firm of
country Fis chosen to adjust its price in a certain period. Moreover, the
price-setting mechanism assumed implies that the indexes of price
dispersions (10) and (11) follow the laws of motion

L]}

B
1—arg 1\ 7
A= ad I T+ (1 "><1_m : (41)
*( * )O—l *70(} +0
1—a (IT, -
k% * \O(1 +1m) - * Ft
At_aAt,](n“) +<1 a) e .
(42)

An important implication of the assumption of price rigidities is that
it is no longer possible, in general, to implement the efficient allocation
when markets are incomplete. This can be seen by noting that indeed
setting Iy = H;t =1 in each period t assures that F,=K; and
F; = K; so that conditions (14) and (15) are necessarily satisfied.
Efﬁciency requires certain movements in relative prices Py./P; and
S¢P: v / Pe. But the requirement that I'Ty, = HH = 1 restricts necessa-
rily the paths of P, and S; in a way that Eq. (26) is not satisfied in general
when its RHS is evaluated at the efficient allocation for unexpected
perturbations.

4. Constrained-efficient allocation

Since the efficient allocation is not feasible, we investigate which
allocation is optimal in this second-best environment. To do this, we
analyze the solution using approximation methods. First, we require
that the constrained-efficient policy and the efficient policy coincide in
asteady state inwhichz, =z, =Zand gr = gand g = 2. We know
that if ITy, = II;, = 1 conditions (14) and (15) are necessarily
satisfied and so they will be in a stationary solution with zero producer
inflation at all times. However in the steady state, Eq. (26) implies that

5

C=01-pa —(1—p)b+pyY
C= —(1-Pa +(1—P)b+pY

As in the previous section, for given initial conditions b and a@*, we
choose g and g* in a way that Eq. (13) is also satisfied. This implies
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Fig. 1. Short-run percentage changes of prices (InPy and InP;) and exchange rate (In S) with respect to the initial steady state for different degrees of nominal rigidities () following

a 1% permanent increase in productivity in country H. Calibration: Benchmark US.

that in the stationary solution the initial allocation under producer-
price stability is efficient.

Our objective is to characterize the departure of the constrained-
efficient allocation from the efficient allocation when there are small
movements of the disturbances from the above-defined stationary
solution. In particular, we are interested in characterizing a log-linear
approximation to the constrained-efficient allocation. This can be
obtained as a solution of a linear-quadratic (LQ) problem. Since the
steady state in the constrained problem is efficient, the quadratic
objective function can be obtained by just taking a second-order
expansion of the objective function of the Pareto problem (12), using
the method of Rotemberg and Woodford (1998).

As shown in Benigno (2001), the objective function can be written

asZ]

W, = — UCW
e (43)
2 Z ﬁt_[DLtv
t=t,
with

L=+ [d”—&}”]z +x(1— x)p[Cf— d‘]z +n(1—n)(1 +n9)0

g

-f[—ftz—i-nf 1'r,1,_[2 9
k

+ (1 =m2 (m, )+ tip+ 0(1111°),
where, for a generic variable X, we denote with X the log deviation of
the variable X from the steady state under sticky prices, with X the log
deviation of the variable X from the steady state under the efficient
allocation;??> X denotes the weighted average with weights x and
1—x, where x=n[1+ (1 —p)(a*/Y —b/Y)], of the variables X and
X* for country H and F respectively, X} is the relative difference

2! To compute the constrained-efficient policy there is no need to use a linear-
quadratic solution, this is convenient to obtain an objective function. See also Pescatori
(2005) for an alternative derivation in a closed-economy heterogenous-agent model.

22 The steady-state under sticky prices coincides with the efficient one.

between X and X*; my,=In Py,/Py,—1 and mp, = InP,/Pr, _ ;.
In particular k=(1—a)(1—aB)(p+1)/[c(140m)] and k*=(1—o*)
(1—a*B)(p+mn)/[a*(14+0m)]; tip. denotes terms independent of
policy while O(]|§]|) denotes terms of order higher than the third.
C}N, C'f and T~t can be obtained from a log-linear approximation of
constraints (13), (14) and (15). They are all linear combinations of the
shocks of the model as detailed in the appendix of Benigno (2006).

This loss function indeed shows that it would be optimal to achieve
the efficient allocation for both quantities and relative prices. Indeed
consumption and terms of trade movements are penalized for
fluctuating around the efficient allocation. At the same time it is
optimal to set producer (or GDP) inflation rate in each country to zero
since, when prices are staggered as in the Calvo model, inflation creates
inefficient variation among prices of goods which are produced
according to the same technology. We have already discussed that
the efficient allocation cannot be in general achieved when prices
are sticky. There are three conflicting objectives: (i) the objective
of efficient risk-sharing; (ii) the desire for producer-price stability;
(iii) the desire for an efficient adjustment in international relative
prices. The constrained-efficient policy should then balance the losses
in the above criterion taking into account the structural constraints.
In particular, a log-linear approximation to the constraints (8), (9),
(26)-(28), (35)-(42) suffices for analyzing the constrained problem.
The solution is detailed in the appendix of Benigno (2006).

5. Are valuation effects desirable when prices are sticky?

We have seen that in the frictionless model, prices and exchange
rate adjust substantially in accordance with the efficient allocation of
quantities and relative prices. In this section, we study the desirability
of these movements when there are instead frictions in the price
mechanism. When prices are sticky, in general, the exchange rate is left
with the dual and contrasting role of achieving the terms-of-trade and
risk-sharing objectives. We assume that the degrees of price rigidity are
equal across countries, i.e. «=c*, and let a vary from small numbers
close to zero—which approximate the flexible-price allocation



178 P. Benigno / Journal of Development Economics 89 (2009) 170-180
InP
0 T T T T T T
2 -0.02 1
_0-04 1 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
InP"
F
0 T T T T T
2 2T ]
-4 -
1 1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
InS
10 T T T T T
® 5 \ |
0 I I I T I I
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
o

Fig. 2. Short-run percentage changes of prices (In Py and In P;) and exchange rate (In S) with respect to the initial steady state for different degrees of nominal rigidities () following
a 1% permanent increase in the preference shock in country H. Calibration: Benchmark EM.

discussed in Section 2.2—to higher numbers indicating a substantial
amount of price rigidities. We study the central planner problem in
which the allocation is chosen optimally to maximize Eq. (43).

The focus is on unexpected permanent productivity shocks under
the two calibrations.?> Fig. 1, for Benchmark US, shows the percentage
changes in the log deviations with respect to the steady state of
producer prices, domestic and foreign, and exchange rate at the time
the shock hits following a permanent increase of 1% in the
productivity of country H. In particular we study how these move-
ments vary when o moves from zero to higher numbers. The result is
striking. A small amount of price rigidities is sufficient to substantially
dampen the response of prices and exchange rates. A value of « close
to 0.1 meaning a price duration of 3 months and a half would already
be sufficient. In particular when « is equal to 0.2—implying a price
duration of approximately 4 months—domestic and foreign GDP price
levels should be stabilized. In particular the reaction of the exchange
rate is substantially reduced compared to the flexible-price case
minimizing the desirability of valuation effects. In a similar way, a
small amount of price rigidities is sufficient to dampen the response of
assets. When there are sufficient frictions in the price adjustment, the
net foreign asset position of country H is close to the initial value in
contrast to the large worsening when prices are flexible.?*

Fig. 2 repeats the experiment under Benchmark EM calibration
that applies to emerging-market economies. The conclusion does not
change. It is sufficient a small amount of price rigidity to dampen the
overall response of prices, exchange rate and assets.

To substantiate the parallel with the optimal taxation literature,
even there a small concern for price stability is sufficient to move the
trade-off between using distorting taxes or prices to balance the
intertemporal constraint of the government towards the use of taxes.>

We now investigate the features of the constrained-efficient
allocation when prices are sticky. We do this under the calibration of
Section 2.3 but here we assume that prices are sticky for three quarters

23 See Benigno (2006) for the analysis of preference shocks.
24 See Benigno (2006) for further details.
25 See Benigno and Woodford (2006) and Schmitt-Grohe and Uribe (2004).

in country H (¢=0.66) and for four quarters in country F (a* =0.75).
We investigate the responses of the main variables of interest to a
permanent productivity shock as in previous analyses following the two
benchmark calibrations. Since there is no interesting dynamic in the
response of the variables except for what can be learnt from the first and
final periods, we just focus on the short-run and long-run responses.
With short-run response, we mean the impulse response at the time the
shock occurs; with long-run response we mean the impulse response in
a sufficiently distant period of time. Table 1 presents the results for a
permanent productivity shock with 1% magnitude under both Bench-
mark-US and EM calibrations. In particular we have defined tb; as the
ratio of the log deviations of the trade balance with respect to the
original steady state over initial steady state output. The variable nfa,
denotes the changes in the net foreign asset position with respect to the
initial value as a percentage of GDP.

Producer prices do not vary much both in the short and long run.
Indeed, the concern for price stability built into the loss function (43) is
strong enough to keep these prices stable. If producer prices do not move
much, most of the stabilizing role remains in the nominal exchange rate,
although as we have seen from Figs. 1 and 2 that this role is muted with
respect to the flexible-price allocation. Focusing first on the Benchmark
US calibration, a striking feature of the results reported in Table 1 (first
and second columns) is that short and long-run behaviors are quite
different. In particular, the exchange rate does not react much in the
short run and depreciates in the long run. To understand this, let us
move back to the frictionless world where consumption in both
countries should rise, but in the same magnitude, and the terms of
trade should worsen to make goods which are produced more efficiently
cheaper. There are two objectives: risk-sharing and the terms of trade
adjustment. Our results would point to say that the terms of trade
objective is dominating in the long run and indeed the exchange rate
permanently depreciate to meet this objective. In the long run the
domestic country enjoys higher relative real income and output together
with a worsening of the terms of trade that pushes up aggregate
consumption through a positive wealth effects. Instead, in the short run
the exchange rate works for the risk-sharing objective. In particular the
exchange rate does not react much, terms of trade improve, production
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Table 1
Short and long-run responses following a 1% permanent increase in the productivity
shock.

Benchmark US Benchmark EM

Short run Long run Short run Long run
¢ 0.43 0.66 024 0.64
c—=C 0.00 0.23 —0.18 0.21
g* 5 —0.02 0.20 —0.18 0.22
g* —C* —0.45 —0.22 —0.60 —0.20
T 0.05 0.46 0.63 0.46
T—T —0.48 —0.08 0.09 —0.07
In Py —0.01 0.00 —0.01 0.00
lnP; 0.00 0.00 —0.01 0.00
lAn S 0.04 0.46 0.64 0.48
Y 0.25 0.89 0.66 0.89
y* 0.14 —0.03 —0.61 —0.04
tb, —0.14 0.45 0.73 0.48
nfa; —0.34 0.11 —0.22 —0.07

Calibration: Benchmark US and EM.

in country H does not increase as it should and consumption in country
H does not rise much. The overall combination of these effects produce a
negative financial shock so that liabilities are accumulated in the short
run while they are replenished in the long run.

Interestingly, under the benchmark EM calibration (third and
fourth columns), the exchange rate depreciates also in the short run.
Indeed this is what should be required by both the terms-of-trade and
risk-sharing objectives. When liabilities are denominated in foreign
currency, a depreciation of the nominal exchange rate produces a
negative wealth effect which offsets the permanent increase in
productivity and improves international risk-sharing. However, at the
end sticky prices together with the dominant concern for price stability
prevent large movements in the exchange rate and limit the risk-
sharing possibilities as shown by the large consumption gaps.

We study the robustness of these results by investigating further
how a different composition of the net foreign asset position affects
the outcome. We assume three alternative scenarios for the calibra-
tion of Benchmark US. In all cases, the overall net foreign asset
position is calibrated to —22% of GDP. However, in the first scenario
there are no assets denominated in foreign currency, all the net
foreign asset position is made by liabilities denominated in domestic
currency amounting to a total of 22% of GDP. In the second scenario,
assets are 50% of GDP while liabilities 72%, in the third case assets are
100% of GDP while liabilities amount to 122%. Table 2 presents the
results for the case in which the economies are affected by a
permanent productivity shock in country H.

Under a productivity shock, when all liabilities are in the amount of
22% of GDP, the exchange rate depreciates even in the short run.
Moreover the domestic country experiences a short and long-run
improvement in the trade balance. The terms of trade objective is
dominating even in the short run. Instead with a more diversified
composition of the net foreign assets, the exchange rate works to
improve risk-sharing, but in a muted way with respect to the flexible-
price allocation. This is seen by inspecting the table and observing that
the consumption gaps get smaller as the financial position becomes
more diversified.

However, the gains are really of small order. This points more
towards substantiating the overall argument that the concern for price
stability intrinsic in models with price rigidity is sufficient to dampen
the desirability of valuation effects.

6. Extensions and conclusion

In this paper we have analyzed to what extent the exchange rate
valuation channel is desirable. We have indeed focused on the

constrained-efficient or, whether applicable, efficient allocation from
the point of view of a global planner and asked which movements in
prices and exchange rate are compatible with those allocations. In a
pure frictionless world, large movements in prices, exchange rates and
assets are needed to distribute financial wealth in an efficient way
across countries. However, as soon as small frictions in the price
mechanism are added, a strong argument for price stability emerges
and valuation effects are muted. We have also discussed how the
standard theory of the “intertemporal approach to the current account”
should be modified to account for prices and exchange rate movements
when permanent or transitory shocks perturb the economy.

We have chosen a very stylized model that presents several
limitations. Here, we discuss to what extent our results are robust to
relaxing some of the assumptions made. We have analyzed only bond
economies, although with bonds denominated in different currencies.
An important extension should consider also trade in equities. There
are two potential roles for valuation effects when equities are
considered: i) changes in equity prices are an important source of
movements in the market value of wealth; ii) if equities are
denominated in different currencies then exchange rate movements
can be an important source of valuation effects. Concerning the first
channel, this is less relevant from an empirical perspective. Among
others, Tille (2005) has documented that for the US external position
valuation effects due to changes in the price of equities overall cancel
out when both sides of assets and liabilities are considered together.
The second channel is instead already taken into account in our
analysis. What matters for the exchange rate valuation channel in a
log-linear approximation is the steady state portion of wealth
denominated in foreign currency and not its composition. Our results
will not change if part of that share is made up by equities.

By increasing the number of financial instruments traded there can
be more scope for risk-sharing. This is actually going to reinforce our
results. Indeed, when markets are complete the exchange rate is
completely relieved from the role of distributing wealth across
countries. In the second-best world with price frictions, price stability
can be implemented and the exchange rate moves the terms of trade
in the desired way.

There is one dimension along which the results might change. This
is when large shocks are considered. In the optimal taxation literature,
Siu (2004) has shown that optimal inflation variability is low when
shocks are small but becomes more desirable when shocks are of large
magnitude. It might be the case that with large shocks the objective of
risk-sharing dominates that of price stability requiring then large
unexpected movements in the exchange rate. A complete analysis of

Table 2
Short (SR) and long-run (LR) responses (%) following a 1% permanent increase in
productivity in country H.

a*

7:0% 7:50% 7:100%

SR LR SR LR SR LR
é B 0.43 0.66 0.43 0.66 0.44 0.64
c—C 0.00 0.24 —0.01 0.23 0.01 0.21
c* —0.04 0.20 —0.03 0.20 0.02 0.22
o =C* —047 —-0.23 —0.46 —-0.23 —041 —0.20
r 0.41 0.46 0.06 0.46 —0.22 0.47
T—T —0.13 —0.08 —0.49 —0.08 —0.77 —0.07
In Py —0.01 0.00 —0.01 0.00 —0.02 0.00
lnP; —0.00 0.00 0.00 —0.00 0.00 0.00
InS 0.41 0.47 0.05 0.47 —0.24 0.47
Y 0.60 0.89 0.26 0.89 0.06 0.90
Y* —-013 —-0.03 0.14 —0.03 0.45 —0.04
th, 0.38 0.45 —0.15 0.46 —0.55 0.49
nfa, 0.05 0.14 —0.33 0.10 =125 —0.19

Alternative assumptions on the composition of net foreign assets.
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this issue goes beyond the scope of the approximation methods used
in this work.

Another interesting extension to explore is the case in which prices
of traded goods are set in local currency. The literature on optimal
policy in open economies finds that in this case it is optimal to stabilize
the exchange rate.® This result is going to reinforce our conclusions.
Similarly when the economy is hit by news on future disturbances.?’

An important limitation of the analysis is that we have focused on a
perfect foresight equilibrium in which asset positions are indetermi-
nate and can be chosen arbitrarily. In a stochastic model, as shown in
Devereux and Sutherland (2006), steady state asset positions will be
endogenously dependent on the variance of the shocks and on the
optimal monetary policy chosen. In the case of unexpected shocks, the
analysis of this paper would go through. More complex and
interesting would be the analysis of optimal exchange rate volatility
which would require more general tools than the standard LQ method
used here. This is an open area of research to explore.

One advantage of choosing a perfect foresight model and arbitrarily
steady state positions is that in reality there are components of the
portfolio positions which are not optimally chosen on the basis of asset
pricing considerations, e.g. FDL. In our model we can choose the steady
state positions to match those of the data. Another limitation of our
analysis is that we have assumed that the economy starts from a
stationary solution while in reality asset positions currently observed
can be moving as a part of the dynamic adjustment toward a steady
state. This is hard to factor out in the data and moreover cannot be
properly analyzed with the local methods used in this paper.

Finally, we have focused on the welfare-maximizing allocation
from the point of view of a central planner. There are other possible
allocations in our economy that can be supported by alternative paths
of prices and exchange rate. In particular, each country has an incentive
to use monetary policy to redirect valuation effects in its favor. Issues of
cooperation might arise and countries might have incentive to
maximize their own welfare. It is however likely that even in this
case a small concern for price stability can reduce these incentives or at
the least dampen the extent to which valuation effects can be really
used to increase in a strategic manner the welfare of each country.
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