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Abstract

This paper develops a model of long-run real exchange rates based
on a New Economic Geography framework that compares two deter-
minants of relative price levels. The first one is a standard Balassa-
Samuelson mechanism, that explains relative prices in the non-traded
good sector by productivity differentials. The second determinant,
the “Variety Supply effect”, explains PPP deviations in the traded
good sector by the endogenous distribution of firms across countries.
Calibrating the model with OECD data, one shows that the relative
magnitude of the Variety Supply effect is generally small and that both
effects can either play in opposite direction, or strengthen each other.
This ambiguity is explained in a general equilibrium framework by
the sensitiveness of location decisions to the structure of preferences.
When the share of traded good is large enough, the entry of firms leads
to a real depreciation because local consumers benefit from a trade cost
saving. However, if the share of non-traded goods in consumption is
high, this effect is more than compensated by a wage adjustment and
the real exchange rate appreciates.

Résumé

Ce papier développe un modéle de taux de change réel d’équilibre &
partir du cadre de la Nouvelle Economie Géographique, pour comparer
deux déterminants des prix relatifs. Le premier est un effet Balassa-
Samuelson standard, expliquant le prix relatif des biens non échangés
par des différentiels de productivité. Le second déterminant mis en évi-
dence, l'effet “Offre de Variétés”, justifie les déviations & la PPA dans le
secteur des biens échangés par la répartition endogéne des firmes entre
pays. Lorsque I'on calibre le modéle & partir de données de ’OCDE, on
montre que 'ampleur relative de 'effet “Offre de Variétés” est en géné-
ral faible et que les deux effets peuvent soit agir dans le méme sens sur
le taux de change réel, soit se compenser partiellement. En équilibre
général, on explique cette ambiguité par la sensibilité des décisions de
localisation des firmes & la structure des préférences. En effet, lorsque
la part des biens échangés dans la consommation est suffisante, ’entrée
de firmes sur un marché se traduit par une dépréciation réelle grace a
des économies réalisées sur les cotits de transport. Cependant, lorsque
le ménage consomme beaucoup de biens non-échangés, cet effet est
plus que compensé par 'ajustement du salaire si bien que le taux de
change s’apprécie.

Keywords : Equilibrium Real Exchange Rate, Balassa-Samuelson effect, Home
Market effect, New Trade Theory
J.E.L. Classification : F1, F2, F4



1 Introduction

The failure of the Purchasing Power Parity (PPP) relation is one of the
main empirical “puzzles” in Open Macroeconomics (see Obstfeld and Rogoff
[2000]) : despite a strong integration of good markets at the international
level, the connection between exchange rates and national price levels is still
surprising weak and real exchange rates regularly deviate from one.

A well-accepted explanation of those international price differentials, po-
pularized by Harrod [1933], Balassa [1964] and Samuelson [1964], lies in the
existence of cross-country and cross-sector productivity differentials in a per-
fectly competitive world where labor is immobile and some goods are not
traded internationally. In this framework, an increase in a country’s relative
productivity in the traded good sector leads to a real exchange rate appre-
ciation because of its positive effect on the equilibrium wage passed on the
price of non-traded goods. This Balassa-Samuelson effect has been revisited
recently by Bergin et al. [2004] to explain the reinforcement of the phenome-
non that they observe in a data sample covering the last fifty years. In their
model, this tendency is explained by the endogeneity of goods’ tradability to
productivity shocks : a positive shock pushes the most productive firms of
the non-traded good sector to start exporting their production so that the
Balassa-Samuelson effect is magnified.

Recently however, two papers based on the New Trade Theory framework
have questioned the direction of this link. In both models, productivity gains
lead to a real exchange rate depreciation because of the entry and exit of
firms in response to technological shocks. Moreover, those papers suggest
that empirical evidence consistent with the Balassa-Samuelson effect may be
biased by the fact that real exchange rate measures do not take into account
changes in the consumption structures following this “Variety Supply 7 effect.

The first paper, by Ghironi and Melitz [2004], is a micro-funded model of
trade and macroeconomic dynamics, where PPP deviations come from the
existence of a fixed cost to export that endogenously determines the equili-
brium share of traded goods. In this model, a positive aggregate productivity
shock in the domestic market decreases the relative effective labor cost, as
well as forces the less productive foreign exporters to leave the domestic mar-
ket : as a consequence, both the price of non-traded goods and the import
price decrease and the real exchange rate depreciates!. On the other hand,
Corsetti et al.’s [2005] model emphasizes the role of “intensive” vs. “exten-

'Depending on the steady state equilibrium, this effect can be reinforced or mitigated
by the impact of productivity shocks on the relative number of foreign exporters with
regards to domestic producers in each market.



sive” margins in a New Economic Geography (NEG) framework. In their
model, PPP deviations also come from the existence of trade costs but those
trade barriers affect the marginal cost to produce, rather than the fixed cost,
so that all goods are traded in equilibrium. The real exchange rate deprecia-
tion that follows a positive productivity shock is then no more attributable
to the endogenous tradability of goods but either to the decline of domestic
marginal costs, or to the increased number of produced varieties?.

Those two papers thus emphasize a “Variety Supply” effect that may
partly counteract the Harrod-Balassa-Samuelson effect. From an applied pers-
pective, such a contradiction is embarrassing as one is unable to predict which
of those influences will dominate the determination of international price le-
vels. The objective of this paper is thus to introduce both those effects in
a single framework to compare their potential power in explaining PPP de-
viations. To keep the model as simple as possible, the Balassa-Samuelson
effect is generated by the combination of an exogeneously-sized non-traded
good sector and productivity differentials across sectors and countries. Like
in Corsetti et al.’s model, national supplies of traded good varieties are en-
dogenously determined by the relative cost to produce in each country and
the size of national demands. However, the fixed cost to produce is the same
everywhere and productivity gains only influence operational profits.

In partial equilibrium, the model exhibits a Balassa-Samuelson and a Va-
riety Supply effects that alter the equilibrium real exchange rate in opposite
direction : an increase in a country’s relative labor productivity in the traded
good sector tends to appreciate its real exchange rate whereas a raise in its
share in the world supply of traded goods depreciates it. Calibrating the mo-
del with OECD data for the 1988-2003 period, one shows that the magnitude
of the predicted Variety Supply effect is generally too low to counteract the
Balassa-Samuelson effect. However, results suggest that neglecting the first
effect can lead to over- or underestimate the second one.

Going further in the analysis and taking into account the endogeneity
of location decisions permits to explain this ambiguity. First, both effects
are then correlated as productivity gains in the traded good market lead to
an entry of firms that partly counteracts their Balassa-Samuelson influence.
Moreover, changes in the relative size of countries have an ambiguous effect
on the relative supply of varieties, which direction depends on the share of
traded goods in consumption : if this share is large enough, the entry of firms

%In the latter case, Corsetti et al. show that measuring the real exchange rate without
taking into account the endogeneity of variety supplies, as usually done in the empirical
literature, would lead to conclude to a negative link between the shock and the foreign
relative price.



in the large market leads to a real depreciation through trade costs savings
but this effect reverses for a low share of traded good in consumption because
of a positive wage adjustement.

The rest of the paper is organized as follows. Section 2 describes the
theoretical framework used to compare the Balassa-Samuelson and the Va-
riety Supply determinants of long-run real exchange rates. Those effects are
then studied in partial equilibrium in section 3, which also provides simu-
lation results that use OECD labor productivity and productive structure
data to calibrate the potential magnitude of those influences on long-run
real exchange rates. Section 4 solves the model in general equilibrium so as
to determine the structural determinants of long-run real exchange rates,
studied in section 5. Last, section 6 concludes.

2 Theoretical Framework

The general framework used in the following is largely inspired by Baldwin
et al.’s [2005] “Footlose Capital Model”. One considers a static model with two
countries (H and F'), two productive factors (labor L and physical capital
K) and two sectors, respectively producing a differentiated good T' and a
homogeneous good N.

Each country is endowed with a stock of labor and capital, that determines
the relative size of their demand in general equilibrium, when factor owners
are immobile internationally. More precisely, world stocks of labor (Ly/) and
capital (Ky) are shared in proportions 6 and (1 — ) between H and F'. In
the following, # is supposed larger than one half and is thought as the “size”
of the (large) domestic country.

If the ownership of factors is exogeneously fixed, services of those factors
can be rent to firms against an endogeneously determined reward. Labor is
assumed to be immobile internationally but perfectly mobile across sectors.
Domestic (foreign) firms of both sectors thus compete to share the domestic
(foreign) labor stock. As a result, the labor market equilibrium determines a
single nominal wage rate by country (W., ¢ = H, F'). Despite those uniform
national wage rates however, cross-sectorial and cross-country productivity
differentials lead to labor cost differentials in the traded and non-traded good
sectors.

In contrast to the labor market, capital is perfectly mobile internatio-
nally so that the (endogeneous) share of capital employed in each country
does not necessarily match the (exogeneous) share of capital owners living in
each location. More precisely, capital owners from both countries sell their
endowments on an integrated world market against the equilibrium unit price



R. This factor is then rent by firms located either in H or in F'. Moreover,
capital serves only to pay for the fixed costs of differentiated good producers,
whose capital needs determine the world demand.

2.1 Preferences

In each country, the representative consumer draws her utility from the
consumption, allocated in fix proportions between sectors :

C.=T'N'* c=HF (1)

with p the share of differentiated goods in the total consumption expendi-
ture®, N, the consumption of non traded good and 7T}, the consumption basket
of all existing varieties of the traded good. Assuming a constant elasticity of
substitution between varieties (¢ > 1), one can write T as :

nw o 751
T. = (/ xc(s)vds>
0

with x.(s) ¢’s consumption of the variety s, and ny the total number of
varieties produced in equilibrium.

In each country, the supply of labor (L?) and capital (K?) is exogenous.
The consumer maximizes her utility (1) under her budget constraint :

nw
/ pe(s)ze(s)ds + PYN, < WLi+RK:+1l. = E,
0

with :

pe(s) the price of variety s in country e,

PX the price of the non traded good in country c,

W.L: and R K the labor and capital incomes paid to the representative
consumer in c,

I1. the residual profit, equal to zero in the free-entry equilibrium,

— FE. the consumer’s total income.

Solving this problem leads to the optimal demands for each type of goods,

3In the following, I suppose that the share of traded good in the consumption is the
same everywhere. However, when solving the model numerically, it will be interesting to
authorize preferences to differ in H and F' (uy # pr). See Sections 3 and 4.



as a function of incomes and prices :

N = (1= 2

T. = /Lg; (3)

rls) = (pp“) 7 (4)
c=H, F

where PT is the expenditure-minimizing price index for traded goods in coun-

try ¢ :
nw ﬁ
pT— { / pc(s)l_ads}
0

The sector N features constant returns and perfect competition and pro-
duces a homogeneous good that is not traded in equilibrium (because of
its prohibitive trade cost). Labor is the only input in the linear production
function. The equilibrium price is then equal to the marginal cost :

W,
N c
PC 7A_é\/v7

2.2 Technology

c=HF (5)

with AY the labor productivity in the sector N of country c.

As in the Footlose Capital model, the technology in the traded good sector
exhibits increasing returns. The total cost to produce the variety s is sepa-
rated into a fixed cost of f capital units and a linear cost in labor*. Finally,
the trade cost is written in a “iceberg” form : to sell one unit abroad, the
individual firm has to produce 7(> 1) units because of a real loss occurring
during the transport.

In such a framework, a firm located in ¢ that produces a variety s generates
the following profit :

We
AT

c

I.(8) = pec(8)e(8) + pec (8) 7 (8) — (2e(s) +Tae(s)) =R f, c#c

4The fixed cost is supposed to be large enough to ensure that, in equilibrium, each
firm produces its own variety in a given location. This implies that the number of existing
firms in equilibrium is equal to the number of produced varieties (ny ). Indeed, with CES
preferences, the market share when producing a new variety is always higher than the
market share that would be obtained by duplicating an existing one (cf Dixit and Stiglitz
[1977]).



where A is the labor productivity in the sector T' of country ¢, p..(s) and
peer(s) are the chosen prices, for respective sales in the domestic and the
foreign markets.

Maximizing with the demand functions (4) leads to the optimal prices set
by an individual firm from c :

o W.

pcc(s) = 0_1ﬁ (6)
o W,

Pecr(8) = o—1 ATT (7)

c=H F c#c

Firms optimally discriminate their domestic and foreign markets by passing
the transport cost on to the foreign consumer. This price gap generates a
“Home Market Effect”, that pushes firms under increasing returns to locate
in the largest market to benefit from maximum scale economies where they
are more competitive.

As firms in a given location are homogeneous®, one can suppress the index
s in the following. Calling A (1 — A) the (endogenous) share of firms located
in H(F'), one can rewrite price indices in the traded good sector as :

5

1-o 1-0o 1-0o
Ti-e _ o Wy B Wg
= (G5) o () reene() |

. l1—0o i W 1-0o W 1—0
S L o R

Those price indices are not symmetric because of the presence of trade
costs. As in Ghironi and Mélitz [2003| or Corsetti et al. [2005], the price level
of traded goods is not the same everywhere, as long as the spatial repartition
of firms is not symmetric. The model thus exhibits two determinants of PPP
deviations, the Balassa-Samuelson effect through the relative price of non-
traded goods and the Variety Supply effect through the traded good prices.

In the next section, the interaction between those effects is studied in
partial equilibrium. Indeed, as the reduced form of the model is not linear, it
is convenient to understand the mechanisms under play before endogeneizing
location decisions in section 4.

®Indeed, productivity gaps are supposed here to be country- rather than firm-specific,
contrary to Ghironi and Mélitz [2003].



3 Real Exchange Rates in Partial Equilibrium

3.1 Balassa-Samuelson versus Variety Supply effects

In this framework, the long-run real exchange rate, in units of H’s consump-
tion by unit of F’s, can be written as :

P PT\* / pN 1—p
RER= = () (A
Pr Py Pz

Wy /AL
Wr /AL

Calling p = H’s relative cost to produce the traded good and BS =

AL /AR

the double productivity ratio, and using the optimal prices (5), (6)

and (7), one verifies that, in partial equilibrium :

AT+ (L= Mo
Agp'=7 4+ (1 = A)

As expected, the Balassa-Samuelson effect measured by B.S and the Va-
riety Supply effect reflected in A alter the real exchange rate in opposite
directions®. Indeed, a higher concentration of firms in H, by increasing the
national supply of domestically produced varieties, leads to a purchasing po-
wer gain for local consumers, that save on trade costs. On the other hand,
the real exchange rate is higher, the higher is H’s relative productivity in the
traded good sector, through the Balassa-Samuelson effect. Last, as wages do
not necessarily fully adjust to productivity gains in the traded good sector,
because of the imperfect substituability between traded goods, RER is also
sensitive to the relative producing cost in the traded good sector (p), through
the relative price of both traded and non-traded goods”.

RER = ( )” (p BS)' ™" (10)

In this framework then, PPP deviations reflect the interaction of two
distinct effects, influencing the relative price of traded and non-traded goods.
To disentangle those effects, one needs information concerning the path of
relative productivity gains and changes in the spatial distribution of the
production. In the following, those influences are compared using data for
OECD countries, to obtain intuitions about their relative magnitudes.

6

ORER ORER
>0 whereas

9BS an 0

"The influence of the relative cost to produce (i.e. of the relative wage and the relative
productivity) on the relative price of traded goods is consistent with Zachariadis [2005]
that uses a micro-level dataset of absolute prices and finds evidence that productivity
affects deviations from the Law of One Price in traded good markets.

7



Before confronting the theoretical relation with real data, it is however
convenient to relax the simplifying hypothesis of identical preferences in both
countries. Indeed, the share of traded goods in consumption () strongly va-
ries across countries as shown in Figure 1. Taking into account this heteroge-
neity of preferences (uy # pr), the equilibrium real exchange rate (10) can
be rewritten as :

A; HF—HH o HH—MHF LE iuH
RER:(@) ( ) '

c—1

Do -,
Aop!= + (1= NP

This expression is rather close to (10), except for the presence of the first
three terms : when the share of traded goods in consumption is not the
same across countries, the relative productivity in the traded good sector,
the mark-up and the total number of produced varieties also influence the
relative price level.

(11)

3.2 Magnitude of both effects in OECD countries

In this section, data for 24 OECD countries from 1988 to 2003% are used
to evaluate the relative influences of the Balassa-Samuelson (BS) and the
Variety Supply (VS) effects on the long-run real exchange rates. From an
applied perspective however, it is not convenient to work on real exchange
rates in levels. Indeed, this variable is typically measured by a ratio of price
indices which level depends on the base year. The relation we will confront
to the data is thus the growth equivalent of (11)°.

Several technical difficulties make tricky the conduct of a true econometric
analysis based on this relation. First, as the relation is non-linear, one cannot

8All details concerning data sources and the construction of variables are provided in
the data appendix at the end of the paper.
9
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easily disentangle the influence of the location of firms () and of the relative
cost to produce the traded good (p). Moreover, as the model bears on a long-
run equilibrium, one needs to clean real exchange rate series from their short-
run variations. Usually, a cointegration analysis is conducted, that explains
the equilibrium real exchange rate by various determinants, such as relative
real interest rates or relative net foreign assets. Estimating the real exchange
rate would thus require to enhance the model with those variables, with a cost
in terms of clarity. Last, measuring real exchange rates in an accurate way
is not a simple task, as emphasized by Ghironi and Melitz [2004] or Corsetti
et al.[2005]. Indeed, the standard way-of-doing is to measure relative price
levels using consumption price indices. However, those proxies do not take
well into account the endogeneity of consumption baskets, in particular with
respect to changes in the supply of varieties (see Broda and Weinstein [2004]).
Testing the significativity of the “Variety Supply” effect using as dependent
variable this mismeasured relative price is thus likely to bear unsignificant
results.

As a consequence, I will not try in the following to conduct an empirical
analysis of the determinants of real exchange rates, this task being left for fu-
ture research. Instead, I will use simulation techniques to isolate the potential
influence that each of the Balassa-Samuelson and the Variety Supply effects
may have had on the considered countries’ long-run real exchange rates, du-
ring the period under consideration. To this aim, I consider successively each
country relatively to the 23 others!® and compute the theoretical response
of its effective real exchange rate to the observed mean annual growth of its
relative productivity in the traded versus non-traded good sector (gps) and
of changes in the share of traded goods produced in its own territory (gy).
This is done using the theoretical relation (11) from which I calculate the
theoretical real exchange rate when BS (alternatively \) vary at the obser-
ved pace of growth (See the corresponding summary statistics in Table 1). In
order to isolate the BS and the VS influences, AL/A% and p are maintained
fixed at their initial value, the elasticity of substitution (o) is supposed to be
equal to five and the iceberg cost is set at 1.25!1,

Results of those simulations are summarized in Table 2. For each coun-
try of the sample, the column named “Balassa-Samuelson effect” gives the
predicted annual growth rate of its effective real exchange rate attributed
by the model to the observed evolution of its relative productivity in the

10Economic variables concerning the foreign country (F in the model) are thus the
aggregates of variables relative to the 23 partners of each “domestic” country (H). This
aggregation is based on geometric averages, with a weighting scheme relying on the struc-
ture of trade of the domestic country. See details in the Data Appendix.

UThose values are taken from Venables [1996].



traded versus non-traded good sector (gps). Similarly, the “Variety Supply
effect” column gives the theoretical annual growth rates of real exchange rates
attributable to the observed changes in the repartition of the traded good
production (g,). The third column, that just sums the previous two, thus cor-
responds to the theoretical real exchange rate appreciation (or depreciation
if negative) predicted by the model'?.

As expected, the model reproduces a strong positive Balassa-Samuelson
effect in emerging countries like Poland, Korea or Hungary, attributable to
strong productivity gains in their traded good sector. The BS effect is also
strongly positive in the United States but this is because of the high share
of non-traded goods in this country’s consumption that magnifies small pro-
ductivity gains. The strongest effect is obtained for Poland and implies a
real exchange rate appreciation of more than 4% per year. As for the Variety
Supply effect, its simulated magnitude is on average lower than that of the
BS effect. The strongest effect is obtained for Hungary, which productive ex-
pansion in the traded good sector allows to explain an annual depreciation
of its long-run real exchange rate of around 0.5% per year. In the case of this
country, the VS effect counteracts the BS effect so that the total predicted
appreciation of the Hungarian real exchange rate is half that predicted by
the BS effect alone.

In eleven countries, the model predicts that both effects influence the real
exchange rate in the same direction, either because those countries benefit
from productivity gains in the traded good sector but nevertheless reduce
their relative production in this sector (as in France for instance) or because
their relative productivity vanishes but they expand their production of tra-
ded goods (as in the United Kingdom or Mexico). In that case, neglecting
the Variety Supply effect would lead to overestimate the Balassa-Samuelson
effect, at least if both effects are correlated. In the other thirteen countries
on the contrary, both effects influence the real exchange rate in opposite
direction : countries that benefit from productivity gains also expand their
production of traded goods (and inversely). Under this configuration, the
Balassa-Samuelson could thus be underestimated in a test that does not take
into account the endogeneity of productive structures.

This partial equilibrium analysis thus allows to contrast the determinants
of equilibrium real exchange rates that we have introduced in the model.
However, it is obviously insufficient as location decisions, that determines A,

120f course, this theoretical effect is far from the observed mouvements summarized
in the second column of Table 1. Indeed, the model solely focuses on the effect of trade
on long-run real exchange rates, thus neglecting numerous other determinants, working
through monetary or financial markets for instance.
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have not been taken into account. Yet, as shown in the following section,
endogeneizing A is crucial as those productivity differentials in the traded
good sector that generate the Balassa-Samuelson effect also influence firms
entry decisions.

4 Solution in General Equilibrium

4.1 Free Entry and Firms Location

In the long run, firms are free to enter a national market. This drives
profits towards zero in equilibrium. For an individual firm, that sells its pro-
duction at the optimal prices (6) and (7), the zero profit condition implies
(respectively for firms located in H and in F) :

1 Wy

Rf = — T YH (12)
o—1AL
1 Wg

Rf = —TYF (13)
o—1AL

with y. the equilibrium production, including trade costs, of an individual
firm located in ¢ :

Ye =tle + Tt C:H,F, C#Cl

At this point, three situations must be distinguished with regards to the
equilibrium spatial repartition of firms :
— two corner equilibria with a total concentration of the production in a
single country, one with all the traded good produced in H (A = 1 and
(12) applies), one of full concentration in F' (A = 0 and (13) applies),

— an interior equilibrium where some traded good is produced in each
country (A € ]0,1[, jointly determined by (12) and (13)).

In the interior equilibrium, long-run operational profits are equalized
across countries, at a level that just covers the fixed cost Rf. Using the
expressions for profits (12) and (13) and demands (4), one obtains the repar-
tition of firms A as a function of the relative cost to produce p, the size of trade

barriers ¢ and the repartition of expenditures across countries (sp = EHEfEF) :

SE 1—s E
\ = — 14
1 — gbpl—a ¢—1p1—a —-1 ( )
From this, one verifies that, in an interior equilibrium, the concentration
of firms in the country H is higher, the higher is H’s relative demand and

11



the lower its relative cost to produce!®. In this model then, two types of
comparative advantages emerge :

— an advantage in terms of demand, linked to the Home Market Effect,
that makes the “large” country specialize in the production of differen-
tiated goods,

— a comparative advantage a la Heckscher-Ohlin, that pushes the country
with a high labor cost (in effective terms) to specialize in capital exports
and import the differentiated good.

The “Zero Profit Condition” (14) is only valid in the interior equilibrium,
i.e. when A € ]0;1[. As detailed in the Technical Appendix, one can verify
that this implies the following restriction :

1
¢sg + ¢ 11— sg)

The interior equilibrium is thus only tenable for a small enough wage
gap. Outside this interval, firms are all located in the low-cost country, the
production on the other one being unprofitable. In that case, one country is
entirely specialized in capital exports and solely produces non-traded goods,
whereas the other one produces its consumption of non-traded goods and the
world production of traded goods.

< pa—l < ¢_18E -+ ¢<1 — SE)

Having characterized productive patterns, the next step consists in endo-
geneizing the relative cost to produce (p) and H’s relative demand (sg), that
both depend on .

4.2 Market equilibrium, national incomes and the rela-
tive wage
In the long-run equilibrium, all the markets clear. From the world capital

market equilibrium, one obtains the total number of firms (and produced
varieties) in the traded good sector :
Kw
nwy = ——
f

Moreover, under the zero-profit conditions (12) and (13), the equilibrium
price of capital is :

Ey+FE
p_ hEn+Er
g KW
13Indeed : a

12



The equalization of labor supply with labor demand, on each national
market, can be written as :

Those equilibrium conditions yield the equilibrium distribution of world
expenditure, that depends on the location of firms :

_EH+EF_ o

The more firms are concentrated in H, the more local workers benefit from
the monopolistic rent of the traded good sector and the higher is H’s share
in the world demand!?.

Last, (15) and (16) lead to the equilibrium relative labor cost in the traded
good sector :

1-04% Ao —1)+6(1 — p)
P AL N -1 -0)1 - p)

(18)

This relation defines p as an increasing function of A. Indeed, the concen-
tration of firms in H exerts pressures on its relative wage. In comparison
with the Footloose Capital Model, this wage adjustment plays as a centri-
petal force that counterbalances the Home Market Effect, thus explaining
why, for reasonable parameter values, the final outcome is always an interior

equilibrium?!?.

Together (14), (17) and (18) form a system of 3 equations in 3 unknowns
{\, p, sg}, that characterizes the long-run interior equilibrium, from which
one obtains the real exchange rate (10). Because of the non-linearity of those
equations, one has to rely on numerical simulations to solve it. However, one
straightforward analytical result is that any variable entering (14), (17) or
(18) is likely to affect the equilibrium real exchange rate.

4This effect only plays through workers’s income. Indeed, as the capital market is
perfectly integrated, the monopolistic rent paid to capital owners is strictly proportional
to their relative endowments.

15This is in sharp contrast with the Footloose Capital Model in which the interior
equilibrium only exists for similar enough countries (in terms of their size). Indeed, in the
FC model, the concentration of differentiated firms in a given country does not push up the
national wage since their production substitutes itself to the production of homogeneous
good to keep the current account balanced. In our model, on the contrary, the centrifugal
impact created by a high national demand is counteracted by a wage adjustment, that
limits the Home Market Effect.
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In the following section, I will more particularly focus on the sensitivity
of RER with respect to the countries relative size (6) and their relative labor
productivities, two structural parameters at the root of the Variety Supply
and the Balassa-Samuelson effects.

5 Structural determinants of the real exchange
rate

To see the role of the relative size of countries and of the relative pro-
ductivity in the traded good sector in this non-linear model, one calculates
the equilibrium real exchange rate using (10) for different values of 6 bet-
ween 0.5 (symmetric countries) and 1 (strong size asymmetry) and when
RelAT = AL /AT varies between 0.2 and 5. Each of these computations is
conducted for different values of i) the transport cost 7 (set between 1.05 and
1.45 so as to cover Hummels [2001] estimates), ii) the elasticity of substitu-
tion (fixed between 3 and 7 as in Venables [1996]), iii) the share of traded

goods in consumption®®.

5.1 Productivity gap and the real exchange rate

In this subsection, one studies the sensitivity of the equilibrium real ex-
change rate to H’s relative productivity in the traded good sector. This link
is then illustrated in Figures 2 and 3, for different sets of parameters. Mo-
reover, table 3 gives the simulated magnitude of this effect, measured by the
elasticity of the real exchange rate to a one percent change in H’s relative
productivity, for several sets of parameters'”.

As already explained, the real exchange rate appreciates when H’s re-
lative productivity in the traded good sector increases because of a wage
adjustment. As in a standard Balassa-Samuelson model, the strength of this
effect is positively linked to the share of non-traded goods in consumption
(Figure 2). Moreover, as H’s relative productivity in the traded good sec-
tor enters location decisions, the intensity of this effect slightly varies with
location determinants. Thus, the real exchange rate is a bit higher when
H’s relative size increases (see Figure 3) or when trade costs decrease (see
Table 3). This sensitivity confirms the importance of taking into account the
Variety Supply effect when testing the Balassa-Samuelson hypothesis, the

16To replicate the multiplicity of situations observed in OECD countries, illustrated in
Figure 1, this parameter is authorized to vary between 0.1 and 0.9.

"When the relation is not linear, the table gives the interval in which the elasticity
varies for Rel AT between 0.2 and 5.
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correlation between both effects being a potential source of omission bias.
Those effects are however quantitatively small and the model globally repro-
duces the standard Balassa-Samuelson mechanism : a 1% improvement of
H’s relative productivity in the traded good sector leads to an appreciation
of its real exchange rate of around (1 — 11)%.

5.2 Relative Size and the real exchange rate

We now turn to the influence of the relative size of countries by making
0 vary between 0.5 and 1, thus increasing the firms incentive to enter H
through the Home Market Effect.

As illustrated in Figure 4, the direction of the induced exchange-rate
effect depends on the share of traded goods in price levels. When the share
of traded goods is large enough (u > 0.5), the size effect is negative : the
more firms are concentrated in H to benefit from a large local demand, the
lower is H'’s relative price level because of the trade cost saving implied
by the substitution of local products to imported ones. On the other hand,
when the consumption of non-traded good is important, this HME is more
than compensated by the pressure that the strong labor demand exerts on
H’s relative wage. As a consequence, when pu < 0.5, H’s relative price level
increases with H’s share in world factor endowments'®.

As the influence of 6 on the real exchange rate comes from the endogenous
repartition of firms (\), any factor affecting location decisions is liable to
modify the intensity of this link. Thus, the magnitude of this effect depends
on the size of trade frictions : high trade costs make more crucial the market
access, from the firm’s viewpoint, so as the size effect is reinforced by a raise
in trade costs (see Figure 5). In the same way, the intensity of this effect is
also affected by the substituability between varieties, as illustrated in Figure
6 : it is increasing with the elasticity of substitution between goods. Indeed,
when the demand is little sensitive to price changes, the agglomeration effect
that pushes firms to locate near the largest demand is strong, as shown by
Baldwin et al. [2005].

The quantitative importance of this size effect is measured in Table 4
through the elasticity of RE'R to 0, for different sets of parameters. As shown
by the convexity of curves in Figures 4-6, this sensitivity increases when
countries become more asymmetric. Moreover, the real exchange rate is more
sensitive to the relative size of countries as i) preferences between traded and
non traded goods are more biased, ii) trade costs are high, iii) H’s relative

18Such a wage adjustment effect could explain why some countries of the simulations
in section 3.2 benefit from productivity gains in the traded good sector but nevertheless
reduce their relative production of traded goods.
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productivity in the traded good sector is low, iv) the elasticity of substitution
between varieties of the traded good is high. Depending on the entire set of
parameters, the simulated elasticity of the real exchange rate to the relative
size of countries varies between -0.85 and 1.04.

Confronting results of those simulations thus put in evidence a rich variety
of situations. By modifying a small number of parameters in a realistic inter-
val, one is indeed able to contrast situations where i) the Balassa-Samuelson
and the Variety Supply effects reinforce together or play in opposite direction,
ii) the Balassa-Samuelson effect dominates or is dominated by the Variety
Supply effect. In particular, when the share of traded goods in consumption
is low (pu < 0.5), one can expect the Balassa-Samuelson effect to be strong,
and reinforced by a size effect if the country that is relatively more produc-
tive also owns a large part of world factor endowments. On the contrary,
in large but highly open countries, that consume many imported goods, the
Balassa-Samuelson effect should be somewhat compensated by the Home
Market Effect.

6 Conclusion

By combining aspects of the traditional real exchange rate modelization
with NEG assumptions, the model developed in this paper contrasts two
determinants of PPP deviations working through the price of non-traded
goods as well as through deviations from the Law of One Price in the tra-
ded good sector. First, as in a standard Harrod-Balassa-Samuelson model,
cross-sectorial productivity differentials are introduced, that generate price
differentials in the non-traded good sector : the more a country is productive
in the traded relative to the non-traded good sector, the higher is its real
exchange rate. As traded good prices are not perfectly substitutable in this
model, wages however do not fully adjust to productivity gaps in the traded
good sector, so that the relative price of traded goods also depends on the
relative productivity in the traded good sector. Moreover, the introduction
of NEG hypotheses (namely increasing returns and trade costs) permits to
generate a second “Variety Supply” effect explaining discrepancies in natio-
nal traded good prices. In such a framework, location decisions indeed affect
the relative prices of traded goods : an increase in the share of domestically
produced differentiated goods decreases relative prices because of savings on
trade costs. Calibrating those effects with OECD data, one shows that the
magnitude of the Balassa-Samuelson effect has dominated that of the Va-
riety Supply effect during the last 20 years. Moreover, results suggest that
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standard tests of the Balassa-Samuelson hypothesis may be biased by the
omission of a control for the endogeneity of productive structures, in a sense
that depends on general equilibrium effects.

Solving the model in general equilibrium allows to study the structural
determinants of those effects. As expected, a country’s real exchange rate
increases with its relative productivity in the traded good sector'®. On the
other hand, a country’s relative price level also depends on its relative size, an
important determinant of location decisions in a model with a Home Market
Effect. The direction of this effect is however ambiguous as it depends on
the structure of preferences. When the share of traded goods in consumption
is large enough, the relation is negative because a size increase leads to a
magnified entry of firms, that reduces the share of traded good prices incur-
ring a trade cost. However, when a large part of consumption goods are not
traded in equilibrium, the pressure exerted on wages by the entry of firms
leads to a dominant cost effect affecting traded and non-traded goods that
more than compensates the positive effect linked to the trade cost saving.

Those results are interesting for several reasons. First, they show that
using a model of trade under imperfect competition can be highly instructive
for macroeconomists. Indeed, whereas the impact of location decisions on
trade flows has been extensively studied by the New Trade literature, their
influence on global variables such as price levels has not been much studied.
Yet, this simple model emphasizes some structural determinants of long-run
real exchange rates that neo-classical frameworks neglect. As the New Trade
Theory has received strong empirical support, such an approach could be
useful to understand some Open Macroeconomic empirical “puzzles” as the
PPP puzzle. From an applied perspective, results suggest that neglecting the
Variety Supply effect when estimating long-run real exchange rates can lead
to biased estimates, notably of the Balassa-Samuelson effect. On this point
however, the empirical difficulty discussed by Ghironi and Melitz [2004] or
Corsetti and al. [2005] persists. Indeed, constructing real exchange rate series
from price indices without taking into account the endogeneity of national
variety supplies amounts to neglect the impact of location decisions, thus
introducing a measurement bias that could be embarassing when trying to
identify a Variety Supply effect.

19Tn this model however, the elasticity of the exchange rate with respect to the relative
productivity in the traded good sector is not exactly equal to the share of non-traded
goods in consumption, as in the BS framework, because the relative productivity affects
location decisions.
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Fia. 1 — Share of traded goods in consumption and in value added
Sources : Author’s calculations
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FiG. 2 — RER influence of productivity gaps in the traded good sector and
the share of traded goods
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Fi1G. 3 — RER influence of productivity gaps in the traded good sector and
the Relative Size of Countries
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F1G. 4 — Home Market Effect and the share of traded goods
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Real Exchange Rate (RER)
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Real Exchange Rate (RER)

FiG. 6 — Home Market Effect and the elasticity of demand
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Technical Appendix : Productive patterns in par-
tial equilibrium
The geographical distribution of firms in the interior equilibrium is deter-

mined by equalizing operational profits, at the previously determined optimal
prices and individual demands :

1 WH 1 WF

A ) = S g (e )
SE / 1-¢ 1 —sg 1—0o
o8 _ — 1 —
= AH(p o)) A (1—¢p )
with :
) Wa /AL
Wr /AL

A = M7+ (1-N)¢
Ar = Aop 7+ (1))

The interval of existence of this interior equilibrium is obtained using a
transformation of this condition :

\ = SE ]_—SE
o 1— ¢p1—0' ¢—1p1—o— -1

The interior equilibrium is defined as a productive pattern such that some
traded good is produced in each country : A €]0;1[. The interval on which
this interior equilibrium is defined comes immediately :

1 o—1 -1
0<A<l = Py p— <p’T < ¢ sp+o(1 —sp)
Outside this interval, the traded good is entirely produced in a single
country (A = 0 or A = 1), the external equilibrium being achieved through
the compensation of the trade imbalance by the opposite flow paid by firms
from the producing country to the foreign capital owners. Which country
concentrates the whole production depends on the relative profitability. For
A = 0 to be a stable equilibrium, the production in H has to be unprofitable.
The profit that an individual firm would obtain when entering H, starting
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from a situation where all firms are concentrated in F, is?" :

1 1 f(Eg+ Ep) [¢7 s+ ¢(1 — sp)
Hx=0 = — — -1
o Kw P

which is negative (thus making this entry unprofitable) as long as :

7> ¢ sp 4+ o(1 — sp)
In the same way, one verifies that A\ = 1 is a stable equilibrium if

# f(Eu+ Er)

Hpp=1 = i%
w

[p7 o (1 —sg) +¢sp) — 1] <0

that is to say if
1

o1 — sg) + ¢se
The following table summarizes patterns of specialization in the traded good

po—l <

sector, as a function of the cost gap :

‘ o1 | P (a) o7 (@) ‘
Productive | FS in H® IE FSin F
structure
(a) pj ' = (¢sp+¢~'(1—sp)) "t and p] ' = ¢ lsp+

P(1 - sg)
(b) FS = “Full Specialization”, IE = “Interior Equili-
brium”.

20Here, we use the standard result featuring the Dixit-Stiglitz model according to which,

in equilibrium, the total amount paid to cover the fixed costs is proportional to the world
expenditure with a factor p/o :

RKW =

SRS

(Eg + Er)



Data appendix

Sources

The data used to calibrate our parameters have been obtained from va-
rious OECD databases, constructed on a uniform sectorial classification in 99
industries, that makes data merging easier. Data generally cover the OECD
members over a maximum period from 1988 to 2003. In the paper, we only use
data concerning 24 countries : Australia, Austria, Belgium, Canada, Czech
Republic, Denmark, Finland, France, Germany, Greece, Hungary, Italy, Ja-
pan, Korea, Mexico, Netherlands, New Zealand, Norway, Poland, Portugal,
Spain, Sweden, the United Kingdom and the United States.

To determine which sectors are exposed to international competition and
which can be considered as “non-traded sectors”, one uses a criterium combi-
ning data on the import penetration of each sector and the share of exports in
the value added : an industry is seen as producing non-traded goods if both
its import penetration and the share of value added exported abroad are less
than 10%2!. Sectorial value added series are drawn from the “STAN Interna-
tional Trade’database. As this database does not cover trade in services, the
corresponding sectors are considered as non-traded. The subsample of non-
traded good sectors thus always includes the following activities : “Construc-
tion, Wholesale and Retail Trade”, “Restaurants and Hotels”, “Transport and
Storage”, “Communication”, “Finance, Insurance, Real Estate and Business
Services”, “Community Social and Personal Services”. In addition, the “Elec-
tricity, Gas and Water Supply”sector is generally considered as a non-traded
good sector.

Measure of variables

From this classification of sectors into traded and non-traded good indus-
tries, one can calculate the share of traded goods in consumption. This is
done using data from the “STAN Bilateral Trade” database that gives details

21De Gregorio et al. [1994] use the same type of criteria to separate traded from non-
traded goods. They however restrict this criterium to the share of value added that is
exported, without taking into account the import penetration. In our model however, in
the case of a corner equilibrium, the traded good may be entirely produced in a given
country, in which case, in the partner country, the exported share of value added will be
zero whereas its import penetration will be unitary. Alternatively, Crucini et al. [2005]
measure this by the ratio of exports and imports over output corrected by a measure of
local input content.
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on each country’s sectorial imports, whatever the origin of products??

IU‘ o ZSGT Z IM 'L]t
v Z Z IMP, z]t
with I M P?.

¢ the value of i’s imports from j in the sector s at time ¢ (in
current international dollars) and 7' the set of traded good sectors. The time
dimension is then dropped by computing the simple mean of {u;} at the
country-level (fi;). As shown in Figure 1, this proportion widely varies across
countries, much more than the share of traded sectors in the total value
added : the richest countries (Japan and United States), or the more isolated
ones (New Zealand or Australia) appear to consume a higher share of non-
traded goods than developing or smaller countries. The time-variance of this
indicator is smaller, except in some countries as Poland or Mexico, that
consumed very few tradable goods at the beginning of the period but opened
themselves and reached similar shares of traded goods in their consumption
as middle-income countries.

Statistics on the labor productivity by type of goods (AT or AN) are obtai-
ned using the STAN sectorial labor productivity indicators, computed as the
value added per worker in each industry. The aggregation in the “traded /non-
traded” classification is done by averaging those industry-specific labor pro-
ductivities, with a weighting scheme based on the share of each sector in the
total value added in traded or non-traded sectors :

AS
A=A ; Ag, =T,N

seb
with A, the labor productivity in the industry s of country ¢ at time ¢ and
V A$, the value added (at current prices) in the sector s relative to the total
value added for all industries. The ratio of AL on ALY is then i’s relative
productivity in the traded good sector, with respect to the non-traded one
(Rel AL). As labor productivity indicators provided by the OECD are in-
dices?, the level of this variable is not really interesting, unlike its evolution.
As expected, the annual growth rate of labor productivity is on average hi-
gher in traded than in non-traded good sectors (see Figure 7).

Last, from this, one can compute the Balassa-Samuelson term entering in
(10) :

AL JAY

BS.., =
Szyt A};/Aé\t/

22This database also includes “imports” from the country itself so that the global imports
correspond to the country’s total consumption.
23The reference year being 1995, as for all indices used in this paper.
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Wages are measured by the unit labor cost indice in the whole economy;,
also provided in the STAN database?*. Using those labor cost data and the
labor productivity series, one can calibrate the relative cost to produce in
the traded good sector (p;j¢) as :

A is measured indirectly through the ratio of the nominal traded good
productions in the considered countries :

T, T
o it Dt Yt Vit
ijt = 7 s Aijt —
njtDjrYie 1+ vije

To measure each country’s nominal production of traded goods, one uses the
series of GDP at current prices provided by the OECD’s “Main Economic
Indicators”, multiplied by the share of value added in traded good sectors :

nitpg;yijz; = GDPy * VA;TC

When simulating the theoretical real exchange rate, changes in {BS;;:}
and {\;;; } are summarized by their initial value and their mean annual growth
rate whereas RelA; and p;; are maintained fix at their initial value.

Aggregation into “effective” statistics

When simulating (11) to evaluate the potential impact of the Balassa-
Samuelson and the Variety Supply effects on real exchange rates (see Section
3.2), it is convenient to work in effective terms, i.e. to consider each country
with respect to all its OECD partners.

As a consequence, when simulating (11) for a given country 7, one needs
a measure of its partners’s relative productivity in the traded good sector
relative to the non-traded sector (RelAL,, = AT, /AN, where —i is the set of
i’s partners). One calculates it through a trade-weighted geometric average
of its partners relative productivity :

RelAT,, = H Rel AL

9t
jE—1

24The unit labor cost relative to the whole economy is prefered to the unit labor cost
in the traded good sector in order to match our assumption of a perfect labor mobility
between sectors driving wages to equality in each country.
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In this expression, w; is the share of country j in i’s total trade during the
base year (1995) :

Xj1995 + Mj1995
Zje—i(leggs + Mj1995)

where X 1995 is the value of i’s exports to j in 1995 and M;i995 the value of
its imports from j.
An equivalent weighting scheme is used in the simulations to average

the country’s relative cost to produce in the traded good sector (p; =
Wit /LBPDCTY,T

W_i/LBPDCTYT,

and its relative productivity in the traded good sector, compared to its part-

ners (BS; = —A%iﬁ%“)

Once obtained those effective variables, one can compute, for each coun-
try, the growth rate series of its “effective” Balassa-Samuelson term (g5°) as
well as of its share in the traded good production (g}) and average them
using a simple mean (g7 = T-'>",¢g5% and g} = T-'>", g;}). Those mean
growth rates are used in section 3.2 as measures of the Balassa-Samuelson
and the Variety Supply effects.

wj:

), its relative share in the production of traded goods (A;)
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F1G. 7 — Mean annual labor productivity growth in traded and non-traded
sectors
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TAB. 1 — Descriptive Statistics of the Variables of Interest in a sample of
OECD countries

Period  grer(%) ™ (%) © @ (%) @ ges(%) D ga(%) ©
Australia 88-01 0.68 17 14 -2.31 -2.16
Austria 88-02 -0.87 41 26 0.39 9.31
Belgium 88-02 -0.54 75 26 0.15 5.55
Canada 88-00 -0.80 33 12 -1.42 -0.01
Czech Republic 95-00 4.37 29 27 1.99 4.05
Denmark 88-02 -4.00 32 22 0.75 10.30
Finland 88-02 -0.47 29 25 0.03 7.62
France 88-01 -1.24 22 27 0.79 -0.25
Germany 88-01 -0.83 25 27 0.47 -0.37
Greece 95-02 2.30 24 27 -0.99 7.76
Hungary 92-02 12.98 59 27 2.75 15.62
Italy 88-02 0.95 22 25 -0.84 3.41
Japan 88-01 -2.28 7 18 -0.89 -0.59
Korea 89-99 2.97 44 12 3.04 1.91
Mexico 88-01 14.94 26 12 -1.16 7.26
Netherlands 88-02 -0.30 53 27 -0.28 5.82
New Zealand 89-98 -0.52 9 15 -0.72 -1.13
Norway 88-02 -0.35 28 27 -1.79 7.46
Poland 92-01 15.58 27 28 5.56 4.17
Portugal 88-99 3.20 37 24 0.06 3.17
Spain 88-01 1.07 25 25 -0.82 0.50
Sweden 88-01 0.56 31 24 1.18 -0.74
United Kingdom | 88-02 0.83 23 28 -0.94 4.41
United States 88-01 -1.04 11 21 1.37 -0.18

Sources : Author’s calculations

For each country, calculations are done considering the rest of the sample as its partners, with a

weighting scheme based on the share of each partner in the country’s total trade (exports plus

imports).

(a) Mean annual growth rate of the effective real exchange rate (CPI based). A positive value means
that, on average, the country’s relative price level has increased.

(b)(c) Mean share of traded goods in the nominal consumption of the considered country (b) and of its

partners (c). s

(d) Mean annual growth of the double productivity ratio : BS = %. Measure of the Balassa-

Samuelson effect.

T
(e) Mean annual growth of the country’s relative production of traded growth : A = CDP,

GDPI+GDPI™*"
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TAB. 2 — Predicted annual growth rate (in %) of the effective RER, at-
tributable to the Balassa-Samuelson effect, the Home Market effect and a
combination of both

BS effect HME effect Total effect
Australia -1.92 0.02 -1.90
Austria 0.23 -0.16 0.07
Belgium 0.04 -0.28 -0.24
Canada -0.96 0.00 -0.96
Czech Republic 0.81 -0.06 0.75
Denmark 0.51 -0.31 0.20
Finland 0.02 -0.12 -0.10
France 0.62 0.01 0.63
Germany 0.35 0.02 0.37
Greece -0.75 -0.10 -0.85
Hungary 1.11 -0.58 0.53
Italy -0.66 -0.20 -0.86
Japan -0.83 0.02 -0.81
Korea 1.69 -0.09 1.60
Mexico -0.86 -0.27 -1.13
Netherlands -0.13 -0.20 -0.33
New Zealand -0.65 0.00 -0.65
Norway -1.30 -0.11 -1.41
Poland 4.01 -0.13 3.88
Portugal 0.04 -0.10 -0.06
Spain -0.61 -0.02 -0.63
Sweden 0.81 0.01 0.82
United Kingdom -0.70 -0.31 -1.01
United States 1.22 0.02 1.24

Sources : Simulation of (14) using OECD data
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TAB. 3 — Elasticity of RER with respect to H’s relative productivity in the

traded good sector( g%ﬁT)

Parameters g;lgT(a)
oc=05,7T=1.25, pw=0.1 0.94
=05 p=0.3 0.71
pu="0.5 0.48
pn=0.7 0.25
pn="0.9 0.03
oc=0>5,17=125, =05 0.25
p=0.7 0=0.7 [0.25; 0.28]®)
6=0.9 [0.25; 0.30]
o=25, up=_0.5, T=1.05 0.50
0 =0.6 T=115 0.49
T=125 0.48
7 =135 0.47
T=145 0.45

(a) BdA” = ORER RelA” with Rel AT = A% /AR, BeA™ measures the sensitivity
of the real exchange rate to a one percent change of H'’s relative productivity
in the traded good sector.

b) Interval in which & RelA” Garies when RelAT = AT /AT increases from 0.2 to 5.
( RER H/4F
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TAB. 4 — Elasticity of RER with respect to H’s relative size (£%55)

Parameters TN
oc=>5,17=125, w=0.1 [0.12; 0.72]
No Predvty Gap p=0.3 [0.06; 0.37]
@w=0.5 ~ 0
0=07 [—0.07 ; —0.33]
=109 [~0.13 ; —0.64]
oc=25, un=0.3, 7 =1.05 [0.02; 0.04]
No Predvty Gap T=125 [0.06; 0.37]
T =145 [0.08; 1.04]
o=5, =0T, =105 [-0.02 ; —0.04]
No Predvty Gap =125 [—0.07 ; —0.33]
7 =145 [-0.09 ; —0.85]
T =125, n =103, RelAT = 0.50) [0.06; 0.57]
o=5 RelAT =1 [0.06; 0.37]
Rel AT =2 [0.06; 0.25]
T =125, pn=0.7, RelAT = 0.5 [—0.06 ; —0.70]
o=5 RelAT =1 [-0.07 ; —0.33]
RelAT =2 [~0.06 ; —0.12]
RelAT =5 [—0.04 ; 0.02]
T =125, =03, o=3 [0.07; 0.25]
No Predvty Gap oc=5 [0.06; 0.37]
o=T [0.05; 0.57]
=125, 1 =07, o=3 [—0.08 ; —0.20]
No Predvty Gap oc=5 [—0.07 ; —0.33]
o=17 [—0.05 ; —0.52]
__ ORER _ 6

(a) Interval in which &%, 5

o0

—=+ varies when 6 increases from 0.5 to 1.

RER

(b) RelAT = AL /AT is H’s relative productivity in the traded good sector.
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