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Abstract

The paper studies the differential impact of exchange rate fluctua-
tions on households in a country. I extend earlier research by relaxing
the assumption of complete international sectoral specialization. My
setup allows for the presence of several different sectors in a given
country, each producing a different type of good. Combined with in-
complete asset markets, the sectoral dimension leads to a heterogenous
impact of exchange rate fluctuation within each country. In partic-
ular, although a depreciation of a country’s currency has an adverse
"beggar-thyself” effect for the country as a whole, a minority of house-
holds benefit.

Keywords: welfare, exchange rate fluctuations, international com-
petitiveness.

JEL classification: F31, F41, F42

*Email: cedric.tille@ny.frb.org. I thank Brian Doyle, Paolo Pesenti, and seminar par-
ticipants at the 2001 meeting of the American Economic Association, the 2001 meeting of
the European Economic Association, the Swiss Society of Economics and Statistics, the
Federal Reserve Bank of New York, Tilburg University, the European Central Bank and
the University of Munich for valuable comments. The views expressed in this paper are
those of the author and are not necessarily reflective of views at the Federal Reserve Bank
of New York or the Federal Reserve System.



1 Introduction

The assessment of the international spillovers of monetary policy through
exchange rate fluctuations as received renewed attention in the literature.
This renewal has been spurred by the micro-founded general equilibrium
setup introduced by Obstfeld and Rogoff (1996, 1995) that allows for a welfare
analysis that is better grounded than earlier more ad-hoc approaches.

The basic setup has been extended in several directions, with Engel
(2001), Lane (2001) and Sarno (2001) providing recent surveys. One of the
main avenue of research stresses the role played by the degree of substitutabil-
ity between home and foreign goods (Corsetti and Pesenti (2000) and Tille
(2001)). The central result is that when the goods produced by different
countries are poor substitutes, a country suffers from an adverse "beggar-
thyself” welfare effect when its currency depreciates, as the main impact is
a worsening of the terms of trade. The limited degree of substitutability
between goods produced in different countries is a central feature of several
papers exploring a host of issues in international macroeconomics.*

All these contributions are however built on a restrictive assumption re-
garding the structure of the world economy, namely that there is complete
sectoral specialization among countries. Under the usual Dixit-Stiglitz spec-
ification of preferences, consumers allocate their purchases first across types
of goods that are poor substitutes (textiles and cars for instance), and then
across highly substitutable brands for each type. Under the prevalent as-
sumption of complete sectoral specialization, a particular type is produced
only in one country. This specification has two significant drawbacks. First it
implies that international trade is purely intersectoral, in the sense that each
country exports a given type and imports other types. This is not consistent
with the stylized fact that a substantial share of trade consists of intra-
industry trade, where a country exports some brands of a given type while
importing other brands of the same type (Grubel and Lloyd (1975)). Second,
it abstracts from any inter-sectoral issues within countries. This omission is
significant as several empirical studies have stressed the sectoral heterogene-

!'See for instance Benigno and Benigno (2000), Chari, Kehoe and McGrattan (2000),
Corsetti and Pesenti (2001), Devereux and Engel (2000), Devereux, Engel and Tille (1999),
Obstfeld and Rogoff (2000a,b).



ity of the impact of exchange rate fluctuations (Goldberg and Campa (2000),
Goldberg and Tracy (2001), Gourinchas(1998)).

This paper addresses this shortcoming by building a more general setup
that does not impose complete sectoral specialization, and let all countries
produce all types of goods. The degree of sectoral specialization falls in an
interval between the case with no specialization, where the production struc-
ture is the same in all countries, and the case with complete specialization.?
Note that we maintain the usual assumption of complete specialization at
the brand level, as each brand is produced only by one firm. Therefore, a
country exports some brands of each type while importing other brands of
the same type, but no brand is simultaneously produced in different coun-
tries. Furthermore the degree of specialization is assumed exogenously, and
is not the endogenous consequence of different factor endowments as is the
case in trade models.

The emphasis of the analysis is on the distributional effects of exchange
rate fluctuations. Each household specializes in the production of a brand,
and asset markets are incomplete. This leads to a segmentation of households
in a country according to the type of good they produce (textile makers and
car makers). We show that exchange rate fluctuations have sharply different
consequences for different households, as it affects their price competitiveness
in an heterogenous way. The households who compete mostly against foreign
[domestic] producers benefit from a large [negligible] gain in competitiveness
following a depreciation. This heterogeneity carries through to the welfare
results. In particular, whereas the adverse "'beggar-thyself’ effect of a depre-
ciation stressed by Tille (2001) remains valid for the country as a whole, it is
concentrated on a majority of households while a minority actually benefits.

The paper is organized as follows. The model is presented in section
2. Section 3 discusses the impact of an exchange rate depreciation, both
in positive and normative terms. The results are illustrated by a numerical
example in section 4, and section 5 concludes. We focus on the main results
and the detailed steps are presented in the Appendix.

2The model compares to Farugee (1996).



2 The model

2.1 Geographic and production structure

The world is made of two countries, home and foreign. There is a contin-
uum of consumer - producer households uniformly distributed along a unit
interval. For simplicity we consider that both countries have the same size:
households on the [0, 1/2) interval are residents of the home country, whereas
households on the [1/2,1] interval live in the foreign country.

Two types of goods are available for consumption, denoted by A and B
(textiles and cars for example). Each type consists of a continuum of brands.
The model is characterized by monopolistic competition, as each household
is the sole producer of a particular brand. For simplicity we consider that
the mass of brands, equal to the mass of households, is evenly distributed
across good types, so that each type consists of a mass 1/2 of brands. The
central feature of this paper is to allow for a general production structure
by not restricting each country to produce brands of only one type. In-
stead different brands from both types can be produced in both countries.
More specifically we introduce a parameter v € [0.5, 1], referred to as the
degree of sectoral specialization. Without loss of generality we assume that
the home country specializes to some extent in producing type A. In the
home country, households located on the [0,0.5) interval produce brands
of type A, whereas households located on the [0.5v,0.5) interval produce
brands of type B. Turning to the foreign country, households located on the
[0.5,0.5(2 — 7)) interval produce brands of type A, while households located
on the [0.5(2 — 7), 1] interval produce brands of type B. The allocation is
summarized in Table 1:

Table 1: Production structure
Type
Range Country produced Mass
0- 0.5y Home A 0.5y
0.5y - 0.5 Home B 0.5(1 —7)
0.5-0.5(2 —~) | Foreign A 0.5(1 —7)
05(2—7)-1 Foreign B 0.5y

Our setup implies that a fraction v € [0.5,1] of households in the home
country produce brands of type A, and the same fraction of foreign house-
holds produce brands of type B. Figure 1 illustrates various cases, with
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the left [right] squares representing the mass of households in the home [for-
eign] country. The top panel illustrates the situation under complete sectoral
specialization (v = 1) where each country produces only one type. In the
middle panel, sectoral specialization is partial (0.5 < v < 1): most, but not
all, home households produce brands of type A, the situation being mirrored
in the foreign country. Finally the bottom panel shows the case where there
is no sectoral specialization (y = 0.5) and the production structure is the
same in both countries.

2.2 Intratemporal consumption allocation

The objective of a home household indexed by g, at time ¢ is to maximize
her intertemporal utility:

=3 (et - S0+ (32} (1)

where (3 € (0, 1) is the discount rate, and x, k are positive scaling parameters.
The first term is the utility of consumption, where CY is a consumption basket
defined below. The second term represents the cost of effort, Y9 being the
output produced by the household. The last term captures the utility from
liquidity services, where MY are the nominal balances and P the consumer
price index. The functional form in (1) is fairly specific and is chosen in order
to keep the complexity of the analysis to a minimum.

The overall consumption basket, C, is a CES aggregate of the two avail-
able types of goods A and B:

(2Y oy + (3) (crmy=

where C9 (A) and CY (B) are subindexes of the consumption of goods of type
A and type B respectively. p > 1 is the elasticity of substitution between
types.® Each subindex is in turn a CES aggregate across the available brands.
Brands produced in the home country are indexed by 27, and brands pro-
duced in the foreign country are indexed by 2. The subindexes are:

oy = ot [T (e () T [ (00 (4,) T |

3For simplicity, we abstract from the cases where 0 < p < 1.

L
p—1

Co =

-0
-1
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1 [0 - 1 1
2 [ (0 () T a2 [ (0 (B.27))

C9 (A, z) and CY (B, z) denote the consumption of a particular brand z (2
or z) of type A and B respectively. 6 > 1 is the elasticity of substitution
between two brands of the same type.

A central feature of the model is that there is more substitutability be-
tween brands of a given type than between types, that is: 1 < p < 6.

The intratemporal allocation of consumption across brands is derived in
the usual way and the results are presented in Table 2. The home currency
prices faced by a home consumer are defined as follows: P# (z) and PP ()
are the prices of a brand z (2 or z") of type A and B, respectively, P* and
PP are the price indexes of type A and B, respectively, and P is the consumer
price index. Variables for the foreign country are denoted by asterisks and
are defined in a way similar to their counterparts for the home country.

C?(B)

Table 2: Consumption allocation
(=[5 T[] e | o= SR [5] e
C9* (A, z):{%w_e Hiﬂ_p C9 | C9* (B, z):{Pig(f)w_e [PP_IB**W_‘) C9*

The price indexes in the home country are presented in Table 3, and represent
the minimum expenditure required to purchase one unit of the corresponding
basket.

Table 3: Price indexes 1
PA=[2 07 (PAGM) "t 2 5570 (P (7)) et |
Po=lafon (PP (1)) de 42 gy (PP (1)) at]
P= :g (P "1 (PP)" =

Throughout the paper we assume that the law of one price holds: P9 (z)
SP* (z), where g = A, B and S is the nominal exchange rate defined as the
number of unit of home currency per unit of foreign currency. As all goods
are traded, the law of one price then also holds: P = SP*.



2.3 Intertemporal optimization

Having derived the intra-temporal allocation of consumption, we now
turn to the budget constraint. Each household can hold two assets: domes-
tic money and a nominal bond denominated in home currency. Financial
markets are therefore incomplete both across and within countries, as house-
holds cannot trade contingent claims. Whereas the assumption of incomplete
markets across countries is standard, the incompleteness of markets within
countries can appear more disputable. We concede that is too extreme, as
in reality households hold shares in firms other than the one they work in.
Such a sectoral portfolio diversification is however limited. Furthermore, the
assumption of incomplete markets within countries provides a useful bench-
mark as it allows us to analyze the heterogenous effects of monetary shocks
in a tractable way.

We denote bond holdings at the beginning of period ¢ by B and the
interest rate paid over period t by 7;. The budget constraint is then:

BY MY BY M9, PP(Z7
S+ O = (1) & + —— ()

v -T1¢ (2
P, P P, P Pttt()

where P/ (zH ) is the price charged by the household for the particular brand
she produces. TY is a lump sum tax. The optimal choice for household g is
given by:

N 2
Cli = B(L+im) 5—CF (3)
t+1
M 1+ 244
i A et 4
I X b1 @

(3) is the Euler condition reflecting the optimal intertemporal allocation of
consumption and (4) is the money demand. For simplicity we assume that
there are no government spending and each household is repaid its seignorage
tax as a lump-sum transfer: M7 — M/ ; = P,7/. Similar conditions can be
derived for a foreign household:
o L SPE
Ciiy = B(1+1i) S Pry ! (5)
M gr (L +1i¢) Siya
Py X (1+4;) Se1 — St

(6)




2.4 Production

The demand faced by a specific household for the brand she produces is
obtained by aggregating the results of table 2 across all households worldwide,
using the law of one price:

(po (1)1 pPI1—r

Y= —zgq> 7] c @)
_Pg* F —0 g 4 —

o= [F] e E

where C% = 2% C*dk + [}, C**dk is the worldwide consumption. The opti-
mal price setting in a flexible price framework leads to the usual result that
households use their monopoly power and charge a markup over the marginal
cost of effort:

(ZH) - ng_ﬁlcgyg (9)
")

( Ok

0—1
It is important to realize that (9)-(10) do not necessarily hold. As detailed

below, prices do not react immediately following a shock and output is then
determined by the demands (7)-(8).

= p*

Cory s (10)

3 The impact of exchange rate fluctuations

3.1 Methodology

Our model being nonlinear, we first derive the solution for a symmetric
steady state, and then analyze the model in terms of percentage deviations
around it. In the symmetric steady state, no household has any net claims
on other households: B9 = B9* = 0, the interest rate reflects the discount
factor, and is equal to 7' — 1. All households worldwide are identical and
each consumes and produces an amount Cy = /(6 — 1) / (fk), given by the
optimal price setting (9)-(10). This level of output is suboptimally low be-
cause of monopolistic competition, with the marginal utility of consumption
exceeding the marginal cost of production.
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The analysis is undertaken in terms of log linear approximations around
the symmetric steady state, and lowercase letters denote percentage devia-
tions from the symmetric steady state: z = (X — Xy) /Xo. The only ex-
ception is bond holdings, which are scaled by nominal consumption: b9 =
B9/ (PyCp).

The economy is initially at the symmetric steady state. At time ¢, it is
affected by a permanent monetary shock (m;ys = m, my,; = m* Vj > 0).
We focus on monetary shocks as they play a non-negligible role in the short
run exchange rate volatility (Rogers (1997)). The economy is characterized
by nominal rigidities, as prices cannot instantaneously adjust to a shock.
Instead, we consider that prices are set for period ¢ (the short run), and can
be adjusted only at period t+1. We assume that prices are set in the producer
currency, and the fluctuations of the exchange rate are entirely pass-through
to consumer prices. From period ¢ + 1 on, the economy is in a new steady
state the we refer to as the long run. The long run values are denoted by an
upper bar.

For each country, we define per capita variables as weighted averages
across both types:

x:fyxA—l—(l—v)xB , x*:(l—fy)xA*—mxB* (11)

Worldwide variables are defined as weighted averages of the country per

capita variables:
1 1
V== =z 12
x 52+ 5 (12)
We also define worldwide type-specific variables as weighted averages across

all households of a given type in both countries:

g =qxt + (1—v)z™ , 2P =(1—7)2" + 42" (13)

3.2 An intuitive exposition of the main results

Before deriving the detailed results, we describe the underlying intuition.
The key mechanism can be understood by focusing on the short run effect
of a monetary expansion in the home country. As usual, such an expansion
leads to a depreciation of the home currency. As prices are set in the pro-
ducer currency, the exchange rate depreciation is passed-through to import
prices, increasing them in the home country and reducing them in the foreign
country.



By lowering the price of home produced goods relative to foreign produced
ones, the depreciation of the home currency generates a competitiveness gain
for home households vis-a-vis their foreign counterparts. The extent of this
gain is however sharply different depending of which type of good the house-
hold produces. The central element is the nationality of the competitors. A
home household of type A faces competition mostly from other home house-
holds, as there are only a minority of foreign producers of type A. The
competitive position of a home household is then little affected by the de-
preciation as it does not affect her relative price vis-a-vis the majority of
her competitors. The situation is sharply different for a home household of
type B, who faces mostly foreign competition. The depreciation of the home
currency then hands her a significant competitiveness gain by reducing her
price vis-a-vis most of her competitors.

As home households of type B benefit from a larger competitiveness gain
that home households of type A, their sales and revenues increase by more.
The difference in revenues translate into differences in consumption and sav-
ings. Although the purchasing power of home households is reduced by im-
ported inflation, this affects type A and B identically. In welfare terms, the
difference in terms of consumption is only partially offset by higher effort.
The home households of type B benefit from a depreciation by more than
their counterparts of type A, who may actually suffer in absolute terms.

3.3 Positive analysis

Having described the central intuition of the model, we now derive the
positive results. The complete steps are presented in the Appendix, and
we focus on the mains results and their interpretation. Without loss of
generality, we consider a monetary expansion in the home country (m >
0, m —m* > 0). This expansion leads the exchange rate to immediately
depreciate and then remain constant:

where D > 0 and 0s/0y > 0 as 9D /0y < 0. The sensitivity of the exchange
rate to monetary shocks is higher the higher the degree of specialization ~.
Intuitively each country produces a basket that is made of goods of both
types, albeit to different extents. If the degree of specialization is moderate
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(v is close to 0.5), the home and foreign baskets are close substitutes, and
only a moderate depreciation of the exchange rate is needed for the economy
to adjust to the asymmetric monetary shock. By contrast if the degree of
specialization is high (v is close to 1), the two baskets are poor substitutes
and it takes a large depreciation of the exchange rate for the economy to
adjust.

As prices are set in the producer’s currency, the depreciation affects the
consumer prices of imports, increasing them in the home country and low-
ering them in the foreign country. The relative price between types is also
affected. As the home country specializes in brands of type A, the home cur-
rency price index of type A increases only moderately. The home currency
price index for type B increases by more, with most brands being imported.
The relative price of type A is then reduced:

pt=p’=—(2y-1)s

This relative price change leads to a worldwide consumption switching to-
wards goods of type A:

y -y =p(2y-1)s

where y9" is the average percentage change in output for households produc-
ing goods of type g, using the weighting (13). The consumption switching
towards type A remains moderate because of the limited substitutability
between the types.

By making home produced goods more competitive, the depreciation in-
creases the demand for such goods and leads to an output boom in the home
country:

y—y =s={0[1- @ -1+~ (14)
The elasticity of the cross-country output difference with respect to the de-
preciation, & > 0, is a combination of the substitutability between types of
goods, p, and between brands of a given type, 6, with the weights reflecting
the degree of specialization, v. If there is little specialization (v is close to
0.5), the elasticity is close to the elasticity of substitution between brands,
f. The home and foreign baskets are similar, and they are as substitutable
as brands of a given type. The cross-country output difference is then very
sensitive to the exchange rate. By contrast, is the degree of specialization is
high (7 is close to 1), the elasticity £ is close to the elasticity of substitution
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between types of goods, p. The home and foreign baskets are poor substi-
tutes, and the cross-country output difference is less affected by the exchange
rate. (14) shows that the weights on 6 and p are non-linear functions of the
degree of specialization, with the weight on p remaining small for low values
of v and increasing significantly only for a high degree of specialization.?
Following steps outlined in the Appendix, we compute the solution for
the cross-country consumption difference and the current account as follows:

NP T S~ 1
1+ &L | +5 5 (2 — 1)

b _ _TOTD l ) 1

1+ %% + (p - 1) [1 - _92(1 5)1 o(1+5) (27 1)2}

The depreciation of the home currency generates an increase in consumption
in the home country. Intuitively the income from the export boom, y — y*,
is large enough to offset the loss of purchasing power stemming from the
worsening of the terms of trade. The additional income is spent partly on
additional consumption, ¢ — ¢*, and partly on savings, b — b*. The Appendix
shows that the current account surplus leads home households to increase
their consumption and reduce their effort in the long run.

The analysis in terms of cross-country differences is informative on the
situation on the average home household, relative to the average foreign
household. It does not however shed light on any discrepancies across house-
holds in a given country. This analysis is undertaken in the Appendix, and
we can show that the output boom is smaller for the households who produce
the type that the home country specializes in (type A):

y'—yP=—(0-p)(2y-1)s

As 0 > p a depreciation implies that y* < y?. This reflects the differences
in the nature of the competition faced by different households. Recall the
demand faced by a home household producing brand z* of type g:

y =c" =0 (") =] — (0 — 1)

Three factors affect the demand. The first, ¢, reflects the strength of world-
wide consumption and affects the demand for all brands identically. The

S

4Furthermore, the elasticity ¢ is larger in the long run than in the short run, as shown
in the Appendix.
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second, p? — p, is the change in the relative price across types. As already
pointed, a depreciation lowers the price index of type A relative to the price
index of type B, so that: p* —p < 0 and p® — p > 0. The impact on the
output demand is however limited as the elasticity of substitution between
types, p, is small. The last aspect is the competitiveness gain vis-a-vis other
producers of the same type, as captured by the relative price of the brand,
p? (ZH ) — p?. This is the most important factor as any change in relative
prices is magnified by the high substitutability between brands, 6. In the
short run we can write:

P () -t = pt=—(=y)s PP () = P = s

As v > 0.5 the competitiveness gain is smaller for home households of type
A. Intuitively a home household of type A faces competitors that are mostly
from the home country, vis-a-vis whom she gains no competitiveness. By
contrast a home household of type B faces mostly foreign competitors and
benefits from a substantial gain in competitiveness from the depreciation.

The stronger demand boost for home households of type B in turns gen-
erates larger consumption and savings gains, relative to home households of
type A:

1 — 2 B(p—1)

146 (14+p)+B(p—1) (2,)/ _ 1) s

20
1+ 2515

ct=c = —(0-p)

0 4 __ p=1
VB = (g p) 2D TP * @)D (27— 1)s

Tve T 1+ 2L

The smaller asset accumulation by households of type A (b4 — b? < 0)
in turns implies that they consume less and work more in the long run:
¢t —¢eP <0, 7 —y® < 0. Note that a depreciation limits the increase in
consumption because it reduces the home households’ purchasing power by
increasing import prices. This aspect does not affect the situation of home
households of type A relative to home households of type B however. As all
households are faced with the same consumer prices, the depreciation equally
reduces the purchasing power of all home households.

We can undertake a similar analysis for the foreign country, and find that

output decreases more for foreign households of type A:
y -y =yt =y =—(0-p) 2y - 1)s
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The demand faced by a foreign household producing brand z of type g is
given by:

y = =0 [p" () +s—p| - p (0" — )
The main factor driving the demand is the competitiveness of the particular

brand produced by the household, p?* (ZF ) + s — p?. In the short run, we
write:

pA*(zF>+s—pA:73 , pB*(zF>+s—pB:(1—7)s

The loss of competitiveness is larger for a foreign household of type A because
she competes mostly against home households whose goods are made more
competitive by the depreciation. By contrast a foreign household of type B
compete mostly against other foreign households, against whom she looses
no competitiveness. In terms of consumption and savings differentials in the

foreign country, we can show that: ¢* — ¢B* = ¢ — B, b — bB* = b4 — b5,

3.4 Welfare analysis

Our setup provides us with a well grounded welfare analysis of mone-
tary shocks in the form of the household utility (1). Following the standard
approach in the literature, we abstract from the direct welfare impact of
real balances and focus on consumption and effort. The welfare of a home
household of type g is linearized as:

—1 —1
ug:cg—eg y9+1fﬁl5@—99 379] (15)

with a similar expression for a foreign household. In worldwide terms, we
get the standard result that a monetary expansion is beneficial as it tem-
porarily brings output and consumption closer to the first best outcome:
u’ =60 tm® > 0.

Following steps presented in the Appendix, we find that a depreciation
of the home currency adversely affects home households, relative to their
foreign counterparts:

u—u" = _v=¢ Ltp s
0 (1-p5)+p(1+p5)
_O—p 14+p

—1)°s

TR E e Aol
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The intuition for this 'beggar-thyself’ is identical to Tille (2001), which is
the case with (2y — 1)2 = 1. As long as the home country specializes in
the production of type A to some extent (y > 0.5), the degree of substi-
tutability between the home and the foreign baskets, £, is smaller that the
degree of substitutability between two brands of a given basket, 6. The lim-
ited substitutability between the home and foreign baskets implies that the
depreciation leads only to a moderate boost in relative output, y — y*, with
a correspondingly small increase in sales revenue. The increase in relative
home consumption, ¢ — ¢*, is further dampened by a limited ability for home
households to substitute away from more expensive imports. The gain in
home consumption, if any, brought by the depreciation of the home currency
are then too small to offset the higher effort require to meet the increase
in output, so that the home country looses relative to the foreign country
(u—u* <0).

The adverse effect for the average home household hides significant differ-
ences across households. The difference in the home country can be derived
o 0 1+

A B P P
Ry I Eo Ai
Home households of type B benefit from a depreciation of the home currency,
compared to home households of type A. They enjoy a higher increase in
consumption that is only partially offset by a higher increase in effort.

Turning to foreign firms, we can show that the welfare effect is identical

for households of a given type in both countries:

UA* _ UA ’ UB _ UB*

Our analysis shows that the average effect for a country is not represen-
tative, as the situation of sharply differs across households. For instance
households of type B always benefit from a depreciation of the home cur-
rency. Recalling that a depreciation stemming from a monetary expansion
increases worldwide welfare (u® > 0), the cross country results implies that
the foreign country benefits (u* > 0), a benefit that is concentrated amongst
households of type B (uP* = v > 0). By contrast households of type A
loose in relative terms (u? < u?), and possibly in absolute terms (u? < 0).
Intuitively the loss for the home country is concentrated on the majority
of households that face little foreign competition, whereas the minority of
households in the sector that is foreign dominated (B) benefit from a sizable
gain in competitiveness.
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4 A numerical illustration

We illustrate our theoretical results by means of a numerical example.
We set 6 = 6, implying a steady state markup of 20%. We choose 8 = 0.94,
corresponding to a steady state real interest rate of 6%. We consider four
cases for the degree of sectoral specialization: no specialization (, v = 0.5),
average specialization (y = 0.75), large but incomplete specialization (v =
0.95), complete specialization (7 = 1). We also consider two possible values
for the degree of substitutability between types: a low substitutability case
(p = 1) and a high substitutability case (p = 4).” Without loss of generality,
we consider a unit monetary shock in the home country (m = 1, m* = 0).

The positive results are presented in table 4. In the absence of specializa-
tion (v = 0.5) all households in both country are in an identical situation, no
matter how substitutable types are. A higher degree of sectoral specializa-
tion v reduces the magnitude of the effects on output, with a smaller boost
in the home country (y) and a smaller contraction in the foreign country
(y*). When country are more specialized, the home and foreign baskets are
poorer substitutes and the change of relative prices brought by the deprecia-
tion does not lead to a substantial consumption switching effect. The impact
is however sharply different across households, as a higher degree of sectoral
specialization reduces the output effect for home households of type A but
increases it for home households of type B. The situation is mirrored in
the foreign country where households of type A suffer from a large loss of
competitiveness when specialization is high.

The output changes lead to changes in sales revenue that translate into
consumption and savings. As the depreciation increases the average rev-
enue in the home country, home consumption increases by more than foreign
consumption. The differential is reduced when the degree of specialization
is high, because in such a case the depreciation only moderately increases
home output and revenue. The pattern differs depending on the type of
the household. In the home country households of type B experience a
larger consumption boost than their counterparts of type A. The situation
is mirrored in the foreign country. The higher revenue for the home country
translates into a current account surplus (b > 0). This surplus decreases
when sectoral specialization is larger, because the home and foreign baskets

Recall that the distinction between types and brands is irrelevant when there is as
much substitutability between types as between brands (p = 6).
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are then poor substitutes and the depreciation of the home currency leads
to a small consumption switching towards home goods. The pattern again
differs across households, with a higher sectoral specialization reducing the
savings for home households of type A, while increasing the savings of home
households of type B.

Table 5 shows the welfare effects. The values can be interpreted as the
percentage increase in short run consumption that would lead to the same
welfare effect as the monetary shock.® In the absence of sectoral special-
ization (7 = 0.5), the monetary expansion equally benefits all households
no matter how substitutable types are. Note that this corresponds to the
results in Obstfeld and Rogoff (1996). When there is some sectoral special-
ization, the home country is worse off relative to the foreign country, and in
absolute terms when there is little substitutability between types. The ef-
fects are strikingly different across households. The loss in the home country
is concentrated among the majority of households of type A, whereas the
minority of households of type B benefit. When types are poor substitutes
for instance (p = 1), if 95 percent of home households produce type A, they
loose the equivalent of 0.28 percent of consumption, whereas the minority
of households of type B gains the equivalent of 0.45 percent of consump-
tion. The situation is mirrored in the foreign country where the gain for the
majority of type B households comes at a cost for the minority of type A
households.

5 Conclusion

This paper shows that the exchange rate fluctuations can generate sig-
nificant inter-sectoral differences within a country. This aspect is ignored by
earlier contribution as they assume complete international sectoral special-
ization. Our analysis indicates that such an assumption is too restrictive.
Whereas the impact of exchange rate fluctuations on the average household
is consistent with earlier models, it hides significant differences across house-
holds. The adverse 'beggar-thyself’ effect of a depreciation is concentrated
on a majority of households, whereas a minority benefits. This feature re-
flects the different impact of the depreciation on competitiveness. Households

SFor instance v = 0.12 indicates that a 1% permanent monetary expansion in the
home country has the same benefit for the average home household than a 0.12% percent
increase in short run consumption c.
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that face a mostly domestic competition gain little, whereas the minority of
import competing household benefits from a sizable combativeness gain.

The central role played by competitiveness considerations in our analy-
sis suggests a caveat. A limited pass-through of exchange rate fluctuations
to consumer prices, as in Betts and Devereux (2000), would dampen the
mechanism.”

The analysis opens several avenues for future research. First, the dis-
tributional dimension points to a political economy analysis. Second, the
assumption of an exogenous degree of specialization should be relaxed to ex-
plore how exchange rate fluctuations affect the choice of sector by producers.
Finally, the sectoral dimension of the model provides a setup for the analysis
of the optimal monetary policy reaction to sectoral shocks.

"For a recent review of the role of limited pass-through see Engel (2001).
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6 Appendix

6.1 Building blocks

This section present the linearized equations that constitute the building
blocks of the model. We start with the price indexes in table 3:

pt = ot () + (=) [pt (7) + 5]

p’ = (1=y)p” (") +v p™ (&) + 5] (16)
p = %p“ + %pB

where p4 (ZH ) is the (log deviation of the) price, in home currency, charged
by the home firm producing brand z¥ of type A. As all firms producing a
given type in a given country are identical, so are their prices. p** (zF ) +s1is
the price, in home currency, paid by a home household for brand 2% of type
A produced in the foreign country. The price consists of the price charged
by the foreign firm in foreign currency, p* (ZF ), corrected for the exchange
rate, s. p” is the price, in home currency, paid by a home household for the
basket of goods of type A. As the law of one price holds, the prices in the
foreign country are:

p* = " () = s+ (=)™ (27

p? = (=) [p? (") = o] + " (") (17)
1 1
p* — EPA*‘f‘EpB* =p—35

Turning to the output demand, we use (7)-(8) to write:
yo= =0 (") =] - ol — ) (18)
yro= =0 (") s =) — ol 1l (19)

where g = A, B. The optimal pricing conditions (9)-(10) are linearized as
follows:

7(z) = p+y+& (20)
P (z) = —s+p+y"+ (21)
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where the upper bars denote long run values, as (20)-(21) do not necessarily
hold only in the short run. The budget constraint of a home household (2)
and its foreign equivalent are linearized as:

1
bl +co = Bbg +yi + pt (ZH) — Dt (22)
g g L, g g gx (_F *
bt+1 +c = Bbt +yi +Dpi (Z ) — Dy (23)

As the nominal is in zero net supply worldwide, we write:
Vb A+ (1= 7) b 4+ (1 =) b + 07" =0
The Euler equations (3), (5) and the money demands (4), (6) are lin-
earized as:
clyr = o+ Bdiggy — (P — pe)
clyr = o 4 Bdica — (P — pr)

m'g — Pt = C'g - %ﬁdiﬂrl
gx * o gx* ﬁ .
my —py = G — m (Bditi1 + St11 — St)

Combining these equations, we can show that the exchange immediately
reaches its long run value following permanent monetary shocks:

iy —c = CZ—T—l — " = Bdigy1 — (pry1 —pr) Vg (24)
mg —pr = C‘g — %ﬁdit+1 (25)
gx ES _ g* ﬁ .

mp —p; = G — mﬁdltﬂ (26)

6.2 Positive analysis
6.2.1 Worldwide aggregate results

We start by computing the worldwide results. Using the aggregation
rule for worldwide variables (12), we find that the worldwide real effects are
limited to the short run:

c’=yY=m , c’=y"=0



6.2.2 Worldwide differences across types

We then turn to the solution in terms of worldwide differences across
types using the aggregation rules (13). In the long run, we use the price
indexes (16)-(17), the output demands (18)-(19), the optimal pricing (20)-
(21) and the budget constraints (22)-(23) to write:

g —-g" = —p(p" -0
ZjA . ZjB — <gAw . ng) + (EAw . EBw)
EAU) . EBw — % (bAw . bBw) + (gAw . ng> + (ﬁA . 23B)

The system is solved as:

GAw _ gBw _ l+p1-0 (bAw B bBw)

20
11-0
—Aw ~Bw __ = Aw 1 Bw
oV = o375 (b —v"")
11-0
_A _B Aw Bw
pr=p = o (07" 0
%7 )
Turning to the short run, the Euler equations (24) imply that ¢* —cP* =
Aw F

¢4 —¢Bv, Recall that in the short run prices are fixed: p? (zH ) =p* (") =

0. Combining the prices indexes (16)-(17), the output demands (18)-(19) and
the budget constraints (22)-(23) we derive:

y" =y = —p(pt—p") =p(2y—1)s
M P = —(2y—1)s+ (yAw — yB“’) — (bA“’ — bB“’)
Using the long run solution, we obtain:
M = (1) (L ) e (27 - 1)
) l(l—ﬁ)+p(1+ﬁ)
b= = 2y Y D)

From which we write:

o 1-B)-1)
A . ET e, et

—1)s
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6.2.3 Cross-country differences

The next step is to analyze the model in terms of cross country differences,
using the aggregation rules (11). We start with the long run. From the output
demands (18)-(19), we write:

g-7 = 0w (") + Q- (") - =) [P (") + ] =2 [p7 (7)) + 6]
+(O—p) (27— 1) ( -p")
= —Otot+ (6 —p)(2y—1) (A _B)

where Tof = [fyﬁA (zH) +(1—7)p? (z )} [(1 — ) pt* ( F) + ypB* (zF> + s}
is the terms of trade. The optimal pricing (20)-(21) and the budget con-
straints (22)-(23) are written as:

c—¢ = W—l—(gj—gj*)—k—l;ﬁ(b—b*)
ot = (§-9)+(-e)

The system is then solved as:

0—p 1+601—
c—8 = —— (27—1)(A—p3)+2——276(b b*)
— —% _ll_ﬁ o
— 0 — 11—
tot = Tp(ny—l)(_A—p)—i-%Tﬁ(b—b*)

Turning to the short run, the Euler (24) imply that ¢ — ¢* = ¢ — ¢*. The
output demands (18)-(19) and budget constraints (22)-(23) are written as:

y—y = Os+0—p)2y—1) (p"—p") =[0—(0—p) (27— 175
c—c" = —s+(y—y)—(b-0)

Combining with the long run results, we derive:

(c—¢c) ll + 20 1 = l (90 9) Ef( _130) 27 -1 2 1 s
—p 2
1+601-7 + P T T (27 — 1)
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The next step is to combine this results with the money demands (25)-(26):
m —m* —s = c— c*, and obtain the cross-country solution:

+—_Bl+eﬁi7@%m (2y-1)

*

o
|

o

|

o

B 20 81,

1101— 5 | —5eqdesls 2y —1)°
where
L2 B B 2 Bp—1)
D=bt 175" 00— 1y* F 1+601+p+3(p— J

We can show that D > 0. First, notice that the term in brackets is strictly
positive. Therefore, recalling that 6 > p > 1, 2v > 1, we write:

oD _ 2 Blp—1) ]<0
oy 1+0(1-8)+p(1+8)|

with a strict equality if § = p or 2y = 1. Furthermore, we can show:

p|1 - Sehass)

1) T 0T

D(’}/—l)— +ﬁ{_+Jp_L >0
1+0 (1-B)+p(1+0)

40— ) (2 ) [1—

Therefore D is a decreasing function of 7y when v € [0.5,1] and D > 0 when
~ = 1, which implies that D > 0 for when ~ € [0.5, 1].

6.2.4 Country specific cross-type differences

We now turn to the difference across types within each country, starting
with the home country. In the long run, we use the price indexes (16), the
output demands (18), the optimal pricing (20) and the budget constraints
(22) to write:

g 5" = —0[p" (") =" ()] + (0 - p) (5" - 5"
A= [ () = ()] (5 ) e ()
P () = () (-



The system is solved as:

_A  -B u(pA_pB>+1+91_ﬁ(bA_bB>

c —cC ==

6 20 (8
gt -g" = —%%(bA—bB)
PP ) = ) gyt ()

Turning to the short run, the Euler equations (24) imply that ¢4 — &P =
c*—cP. The output demands (18) and budget constraints (22) can be written
as:

v —y” = (0-p) (" -p")
A_B — (yA _yB) . (bA . bB)
Combining this with the long run results and our solution for p* — p® and

pA — pP leads to:
1 2 Blp=1)

AP = —(0-)p) _iig)z(pl) (2y—1)s
1+01-75
y' =y = —(0-p@2y-1s
04 pl
26 15T b1
V-8 = —(0-)p) e (2y—1) s
1+0 1+ 255

Similar steps can be undertaken for the foreign country.

6.2.5 Cross-country output differences and the terms of trade

This section focuses on the elasticity of the cross-country output differ-
ence with respect to the terms of trade. This elasticity is defined as:

Y-y y—v

tot [yp? (27) + (1 = 7) pP (27)] = [(1 — ) p* (27) + ypP* (2F) + 5]

Using our short run results for the cross country output difference and the
prices, we write the short run elasticity as:

E=0[1-@27-1% +p2y-1)

&=
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Turning to the long run, recall that:

57 =0t (6 0) (27 D) (5" = ") = 55 6= )

Using the solution for i — 7* and p* — p?, we write:

R el AN
tot — (§g—9)—(0-p)2y-1) @ -Dp")
055 (b—1b")

_ « — — 2
35 (0= 0)+ (0~ p) ngy i (27— '

Using the solutions for b — b* and s, we obtain:

F g 010 —1—(0-p)(2y—1)*[1+ j 5200 ]
- —B)+0 2 2 — —
(0=p)(p— 1) HEFER 2y = 1?40 [0 — 1= (0 — p) (27 = 1)° |1 + s 52 ||

To analyze this elasticity, recall that 3 is close to 1, so that we can write:

o000 -p) (-1
O—1)p—(0—p)(2y—1)°

This implies that £ ~ 0 if vy =05, ~pify=1,p<E<0if05<y<1
(because p > 1). Furthermore we can show that the long run elasticity
exceeds the short run elasticity (£ > &) when 0.5 < v < 1.

A more detailed proof that p < & < & < 0 goes as follows. First notice
that:

§(y=05)=0 , S(y=1=p
and recall that we already now that p < ¢ < 6. Next, consider the case of
p=1Ify=1 wehave E =& =1. If v < 1, we see that £ =60 > £.
Turning to the case where p > 1, we re-arrange the output demands
(18)-(19) in the short and the long run:

B (I 7) P
ol = T ,arg @) s -9
btot = —(0—p)(2y—1)2s— (y —y")
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Recalling that tot < 0, and tot > 0 (when p > 1), we have:

F _ (1-8)(p—1) . 12 S
=T mearp OB T g <t
§ = 0+0-p)(27-1° =<0

Next, derive the condition under which the elasticity is stronger in the long

o -8 +p1+H)
— S —_ p
SR A TR
Using our results and some algebra, this condition is written as:
(1-p8)+0(1+0) - 1
O-D[1=8)+p(1+8)]-2(0-p)(2y-1)" (p—1)

Now recall that 3 is close to 1, hence we can approximate the condition as
follows:

(9—1)/)—(90—/))(27—1)2 = ﬁ@_w—ﬂ)<—(9—p)(27—1)2

& 1> (2y-1)

which is true for v < 1.

6.3 Welfare analysis
6.3.1 Worldwide aggregate results

The worldwide aggregate welfare effect is easily computed from a weighted
average of the criterion (15) and the solution for consumption and effort. A
monetary expansion is unambiguously beneficial:

6.3.2 Worldwide differences across types

To compute the welfare effect across types, recall the output demands
(18)-(19) and the budget constraints (22)-(23) in the short and the long run:
_Aw _Bw _ — —Aw —Bw 1— ﬁ w w
gAw _ sBw (pA_pB>+<yA _yB >+ 3 (bA _ B )

26



gy —-g" = —p(p" -0

M P = 2y —1)s+ (yAw - yB“’) — (bA“’ - bB“’>
y*" =y = p(2y—1)s

We combine these relations with the linearized welfare criterion (15), along
with our results for p* — p” and write:

utt — U = —(1—,))(27—1)5—%/)(27—1)5
0 —
s fﬁ [(1 -p) (P -9") + Tl (7" —pB)]
0 b—p 6 6—p _
= - (2y—1)s +m7<p —pB)
= Vo Lo (2y—1)s

0 (1-0)+p(1+p5)

6.3.3 Cross-country differences

In terms of cross-country differences, the output demands (18)-(19) and
the budget constraints (22)-(23) imply:

c—c = —s+(y—y)—(b—b)
y—y = bs—(0-p)(27—1)"s
c—¢c" = ﬁ+(y—y*)+%(b—b*)
g—y = —fll+(0—p)(2y—1) (p" - ")
The cross-country welfare difference is then written as:
u—ut = —s+98—(9—/))(27—1)25—(9—1)3—#0%01(9—/))(27—1)25
B [Tt =6t + (06— p)(2y—1) (p" —pP) + (0 — 1) Tt
=8 —5HO-p) 2y = 1) (7" - 1")
= —977'0(27—1) +iﬁ97(27—1)( -7
= Vo L+p (27 —1)%s

0 (1-0)+p(1+p5)
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6.3.4 Country specific cross-type differences

In the home country, the output demands (18)-(19) and the budget con-
straints (22)-(23) imply that:

A_B — (yA_yB) . (bA_bB)

yi=y? = —0-p)(2y-1)s
1—
A B = [ﬁA (z) _pB (z)} + (gA _ gB> + ﬁﬁ (bA B bB)
g =5 = —0[p"(2) - 0" ()] + (0 - p) (" - ")
The welfare difference is then written as:
0—1
u'—u” = —(0-p) - Ds+——(0-p) (27— 1)s
p _A _ -B 0—1 _A _ -B
T3 (0—p) (p" —p )—T(Q—P)(P -p")
_ 0—p B 0—p/a g
= g r—ls+i—5— (7" - ")
0—p 14+p
¢ A-Arparm Y
Following similar steps, we can show that u?* — u®* = u* — u®. We can

combine this result with the cross-country welfare difference as follows. From
the aggregation rules, we know that:
Bx

*

u—u' = yur+ (1 -y uf — (1 —y)u™ —qu
= (UA _ uB) + (uA* _ uB*) + B — A
Therefore, we use our results to write:
u™ —uf = 2y (uA —uB) — (u—u")
0—p 1+p
) 19 1=8)+p(1+5)
— +
T ah s ars Y

= UA—UB

= [-2y+2y—1] (2v—1)s

Which implies that the absolute welfare effects are the same for a given type
across countries:
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Figure 1: Sectoral specialization
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Table 4: Numerical illustration: positive results

Low substitutability across types: p=1

Output (y) Consumption (c) Short run savings (b)

Household| y=05 vy=0.75 y=0.95 y=1 y=05 vy=0.75 y=0.95 y=1 y=05 vy=075 y=0.95 y=1
Home:

Type A 3.04 2.04 1.23 1.00 0.58 0.54 0.51 0.50 2.04 1.06 0.23 0.00

Type B 3.04 4.25 5.58 0.58 0.62 0.66 2.04 3.19 4.43

Average 3.04 2.59 1.44 1.00 0.58 0.56 0.52 0.50 2.04 1.59 0.44 0.00
Foreign:

Type A -2.04 -3.25 -4.58 0.42 0.38 0.34 -2.04 -3.19 -4.43

Type B -2.04 -1.04 -0.23 0.00 0.42 0.46 0.49 0.50 -2.04 -1.06 -0.23 0.00

Average -2.04 -1.59 -0.44 0.00 0.42 0.44 0.48 0.50 -2.04 -1.59 -0.44 0.00

High substitutability across types: p = 4

Output (y) Consumption (c) Short run savings (b)

Household| y=05 vy=0.75 y=0.95 y=1 y=05 vy=0.75 y=0.95 y=1 y=05 vy=075 y=0.95 y=1
Home:

Type A 3.04 2.65 2.36 2.29 0.58 0.56 0.55 0.55 2.04 1.66 1.37 1.29

Type B 3.04 3.51 3.96 0.58 0.59 0.61 2.04 2.49 2.91

Average 3.04 2.86 2.44 2.29 0.58 0.57 0.56 0.55 2.04 1.86 1.44 1.29
Foreign:

Type A -2.04 -2.51 -2.96 0.42 0.41 0.39 -2.04 -2.49 -2.91

Type B -2.04 -1.65 -1.36 -1.29 0.42 0.44 0.45 0.45 -2.04 -1.66 -1.37 -1.29

Average -2.04 -1.59 -0.44 -1.29 0.42 0.43 0.44 0.45 -2.04 -1.86 -1.44 -1.29

Parameters: - substitutability across brands: 6 = 6
- discount rate: 3 = 0.94
- monetary shock: m =1, m*=0



Table 5: Numerical illustration: Normative results

Low substitutability across types: p =1 High substitutability across types: p = 4
Welfare (u) Welfare (u)

Household| y=0.5 y=0.75 y=0.95 y=1 Household| y=0.5 y=0.75 y=0.95 y=1
Home: Home:

Type A 0.08 -0.10 -0.28 -0.33 Type A 0.08 0.04 0.00 -0.01

Type B 0.08 0.27 0.45 Type B 0.08 0.13 0.17

Average 0.08 -0.01 -0.24 -0.33 Average 0.08 0.06 0.01 -0.01
Foreign: Foreign:

Type A 0.08 -0.10 -0.28 Type A 0.08 0.04 0.00

Type B 0.08 0.27 0.45 0.50 Type B 0.08 0.13 0.17 0.18

Average 0.08 0.18 0.41 0.50 Average 0.08 0.11 0.16 0.18




