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Markets Integration and Macroeconomic
. . . . *
Dispersion in a Monetary Union

Aurélien Eyquem
Jean-Christophe Poutineau =

1 Introduction

The adoption of the euro has had significant effects on goods and financial
market integration in the European Monetary Union (EMU) since 1999.
Among other studies, Baldwin (2006) shows that the euro led to an increase
of bilateral trade flows of goods and services between 5% and 15%. De Grauwe
and Mongelli (2005) and Lane (2006) also document an increase of financial
integration among EMU members after the euro was introduced.

This increased market integration is usually thought to imply (i) a
greater dispersion of current account balances among participating countries,
and (%) a reduced dispersion of both business cycles and inflation rates. Figure
1 displays the evolution of output gaps and inflation rates dispersion among
five major EMU countries (Germany, France, Italy, Spain and Netherlands)
based on quarterly data from the OECD Economic Outlook database over the
last ten years. Figure 1 indicates that the dispersion of CPI inflation rates rose
after 1999 and decreased slightly after peaking in 2001. Meanwhile, the dis-
persion of output gaps fell slightly after 1999 but shows an upward trend since
2003. Thus, despite a noticeable increase in the dispersion of current account
balances (see Blanchard and Giavazzi, 2002), the convergence in business
cycles and inflation rates expected from the introduction of the euro is nowhere
to be found in the data. !
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comments and suggestions.
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In this paper, we provide a theoretical rationale to this puzzle using
a two—country DSGE model with sticky prices, allowing for a systematic
investigation of the impact of goods and financial markets integration on
the dispersion of business cycles and inflation rates among members of a
monetary union. The model combines home bias in final, intermediate, cap-
ital goods markets and financial markets imperfections, and shows that an
increase of markets integration has little and sometimes positive effects on
the dispersion of business cycles and inflations rates in a monetary union.

The model assumes that financial markets are both incomplete and
that trade in assets is costly for households. As a consequence, national cur-
rent account balances play a key role in the external adjustment to idiosyn-
cratic shocks occurring in the monetary union. Under this assumption, a
reduction of home bias in goods markets implies an increase in correspond-
ing trade flows, which may increase the volatility of the trade balance and
the current account. In turn, the dispersion of business cycles and inflation
rates may increase to balance households’ external assets position in the
long run. This result sheds some light on the puzzle documented in the pre-
vious paragraph.
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Figure 1: Standard deviation of output gaps and CPI inflation rates between 1997 and
2007 among major EMU members (Germany, France, Italy, Spain and Netherlands).

The major results and the underlying mechanisms detailed in the paper are
summarized as follows.
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First, for realistic values of models parameters, a 10% reduction of
home bias in the preferences of households for capital and final goods and
services is found to have a negligible and sometimes positive impact on the
dispersion of business cycles and inflation rates. As national economies are
affected by idiosyncratic shocks, this reduction in home bias increases the vol-
atility of national trade balances as well as the volatility of national current
account balances. Debtor households (countries) should thus work harder
and earn more with respect to creditor agents to repay their debt and meet
the financial equilibrium in the long run. On the other hand, creditor house-
holds (countries) face opposite incentives, which triggers an increase of the
dispersion of business cycles, and sometimes of country—level inflation rates
through general equilibrium linkages.

Second, a 10% reduction of home bias in the preferences of final goods
producers leads to an opposite outcome. This change in production technol-
ogies improves the homogeneity of both final goods compositions and pro-
ducer prices in the monetary union. The macroeconomic transmission of idio-
syncratic shocks thus becomes more symmetric, which dampens the need for
external adjustment through current account fluctuations, thereby signifi-
cantly reducing the dispersion of business cycles and inflation rates.

Finally, the paper investigates the impact of a deepening of financial
markets integration, modelled as a reduction of intermediation costs bear-
ing on assets transactions. It is found to increase the volatility of national
current account balances and thus produces effects that are similar to those
stemming from a reduction of home bias in households preferences for cap-
ital and final goods and services, i.e. an increase of the dispersion of busi-
ness cycles and inflation rates.

Assuming that home bias in agents preferences is a good proxy for the
degree of goods market fragmentation and that the level of financial inter-
mediation costs is a good proxy for the degree of financial markets segmen-
tation, our results can be interpreted as follows. A deeper integration of
intermediate goods markets leads to standard effects by jointly reducing the
dispersion business cycles and inflation rates, while a deeper integration of
capital goods, final goods and financial markets increases the dispersion of
business cycles and inflation rates among participating countries of a mon-
etary union, which may explain the lack of significant macroeconomic con-
vergence since 1999 in the EMU.

The paper is organized as follows. Section 2 describes the model. Sec-
tion 3 investigates the dynamic properties of the model after asymmetric
productivity or public spending shocks. Section 4 analyzes the impact of a
deeper integration of goods and financial markets on the dispersion of busi-
ness cycles and inflation rates. Section 5 evaluates the robustness of the
results. Section 6 offers concluding remarks.
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2. A two—country monetary union

We lay out a two—country DGSE model of a monetary union. Each country
is populated by (7) a unit mass of households, that consume, supply labor,
trade financial claims, accumulate physical capital and own national firms,
(ii) a government, (iii) a firm that produces and sells an intermediate good
on competitive markets (iv) a unit mass of firms producing and selling
imperfectly substitutable varieties of final goods and services on monopolis-
tic competition markets. At the union level, a common Central Bank con-
trols the nominal interest rate of the monetary union.’

2.1 Households

Each country i€ {h, f} is populated by a unit mass of households with infi-
nite life. The representative household je [0, 1] of country ¢ maximizes its
welfare subject to a budget constraint and a transversality condition with
respect to the accumulation of financial claims. In this budget constraint an
additional term, A C(j), represents the financial intermediation costs,

AC) = LB, () - B(»))

In this expression, B,(j) is the quantity of one-period bond, held by
agent j from country ¢ at the end of ¢—1 that earns a nominal interest
rate of R, between t—1 and ¢. B'(j) is the amount of bonds held by agent
J in the steady state.

The first order conditions lead to a standard labor supply function,
N ()Y =WEC (Y,

a modified Euler condition,

)
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and a no-arbitrage condition describing the choice between bonds and
physical capital,
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where R, = ey FRERTEL and where @, is Tobin’s ¢.” The modified Euler

condition shows that the real interest rate that determines households’ con-

Since most of these asumptions are standard, the model is detailled in appendix A.
The presence of Qi(j) in this relation is due to the presence of adjustment costs on physical capital accu-
mulation.
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sumption profile over time is higher (respectively lower) for debtor (resp.
creditor) households. This specification of portfolio intermediation costs (i)
allows to pin down a unique steady state (see Schmitt—Grohé and Uribe,
2003) and (#7) offers an intuitive measure of the degree of financial markets
integration, ¥ A

We assume that agents preferences are biased towards national goods
and services, so that consumption bundles are,

o
O(p=1)1 w—1

o a1 ICE)
[ / O},t(k,ank] ,
0

and that final goods producers do not discriminate between national mar-
kets, so that the law of one price holds. Consumption prices are thus,

==

O(n—1)
n(0-1)
| @

1
Ci() = | (1 - ap)t [ [ Ciutei’san
0

1—p

1 = 1 =
Pi=|(1-aqa) [/ P;L,t(k)l_edk] + (o) {/ Pf’t(k’)l_edkz}
0

0
In these expressions, P, (k) is the price of a variety k& produced in
country ¢ and (1- ;) € E, 1} is the bias towards national final goods and

services of households of country 7. Thus, 2¢; is a good approximation of
the degree of mutual trade openness on this market (see Corsetti, 2006).
The parameter g >1 represents the elasticity of substitution between the

final goods of country h and f and €>1 represents the elasticity of sub-
stitution between varieties of similar origin. In appendix B, we show that
home bias in private consumption and iceberg shipping costs specifications
are closely related. ®

The definition of investment bundles is very close to the definition of
private consumption bundles, but (potentially) differs in the degree of home

bias, denoted by (1-¢,)e E, 1] Finally, the aggregate investment of

household j, fi( J), evolves according to,

The assumption of incomplete financial markets is indeed known to generate a unit root on net foreign
assets. Temporary shocks thus imply permanent wealth transfers. The introduction of portfolio intermedia-
tion costs thus allows pin down a unique steady state and to neutralize this shortcoming in the linear dynam-
ics of the model.

The relation between iceberg costs and home bias is positive and strictly monotonic (see appendix B), i.e.
lower transportation costs are equivalent to a lower level of home bias in private consumption. This relation
is clearly consistent with values found in the empirical literature regarding the level of transportation costs
and the level of trade openness, that relates closely to home bias in private consumption in our framework
(see Coeurdacier, 2008).
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() =K, ()~[1-)K/()),

where KiH(j) is its stock of capital at the end of period ¢.

2.2 Governments

National governments impose a proportional tax 7 on final goods produc-
ers’ profits to compensate the distortions implied by monopolistic competi-
tion on this market.® The level of public spending G is exogenous and fully
biased towards national final goods. The amount of public spending is
financed by the proportional tax and by a lump—sum tax paid by house-
holds. The constraint faced by the government of country i€ {h, f} thus
writes,

1 1
/zﬂﬁ@+7/“aAMW%Mk:Rg%
0 0

2.3 Firms

Each country ie {h, f} is specialized in the production of an homogenous
intermediate good. Given the level of productivity A}, the firm that pro-
duces the intermediate good in country i combines national labor L; with
the aggregate level of c%pital available in the economy K; = I(l] K;( 7dj to
produce the quantity X, of intermediate good according to,
i ;i i\ W i\ 1—w
Xj = A (kD) (1)
The unit price of this good PL,, equates its marginal production cost,

Lz wy
e (1 —w) T AL
In each country i€ {h, f} a unit mass of firms combines domestic and
foreign intermediate goods to produce a unit mass of varieties ke [0, 1] of
final goods and services. Each firm supplies an amount Y,(k) of variety k
on a monopolistic competition market using the following production func-
tion,

@

Yitk) = [(1 =% X3 (0% + () X5 (0 F ]

Here, (1-7v,) € B, 1} is the national bias towards national interme-

diate goods, ¢>1 is the elasticity of substitution between domestic and for-

6 This assumption restores the efficiency of resources allocation (Benigno and Woodford, 2005).
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eign intermediate goods and X;L, (k) and .X]Z;; (k) are the demands in inter-

mediate goods of firm k in country ¢. The marginal cost is the same across
varieties,

1
1-¢

MCHHR) = MC; = |1 =) () + 0* (L)

Each firm determines its supply of variety k£ by maximizing its prof-
its, given the total demand for this variety into account. Assuming Calvo
(1983) pricing contracts, each firm in country i faces a probability (1 - 7")
to be allowed to choose a new retail price in the current period and a prob-
ability 7' to keep the price set at the previous period unchanged. These
contracts give rise to the following Phillips curve,

(1—n'8)(1—7n")
ni

describing the log—linear dynamics of the aggregate producer price index infla-
tion rate.

Tip = BE M1} + (mc@ - pi,t) ;i€ {h f},

2.4 Monetary policy

The Central Bank of the monetary union controls the nominal interest rate
according to the monetary rule, ”

d, _ dr ~
Rt+1:(1*PT>R+PTR1&+?(7T?*7T?)+?(W’{iﬂ’{)’

where R-1 = ,brl —1 = ¢ is the steady state real interest rate and Ty is
the natural level of inflation in country 7, i.e. the inflation rate under flex-
ible prices and complete financial markets.

3 Dynamics properties

This section describes the dynamic consequences of asymmetric productiv-
ity and public spending shocks using a log—linear approximation of the
model.

After testing the impact of several classes of monetary policy rules, it appeared that the type and specifica-
tion of the rule does not play a key role in our simulations and results. The specification presented here thus
approaches as close as possible the monetary policy rule followed by the European Central Bank, such as
imposed by its mandate. In particular, one shall note that the case of strict inflation trageting is obtained
when d— o (see Monacelli et Perotti, 2006).
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3.1 Parametrization

In the steady state equilibrium, the current account is balanced, i.e. B' = 0.
Weimpose A= A =1,G=«xY,P=1and 7= (1—0)_1.The Pareto—
efficient steady state is thus defined by, R = ﬁl, ]—ZD =0+ ﬂl—l,
W=(1-w)A7", T = 6K, N=[(1-0)AAF 7, C= A AN, X =¥ = AP,
and K =A5°N, where A, =Z(1-x)@' -8 and A, = wZ™".

We assume that each country of the model is a group of EMU coun-
tries, and that each group represents a half of the EMU (see Benigno, 2004).
The discount rate is set to S = 0.99 to imply an annualized steady state
real interest rate of 4 %. The intertemporal elasticity of substitution of
labour supply is l//_1 = 0.2, which lies in the range presented by Canzoneri,
Cumby and Diba (2007). Following Beetsma and Jensen (2005), the risk—
aversion parameter is p = 2.5. We assume that nominal rigidities are sym-
metric in the monetary union. After Angeloni et al. (2006), the average
duration of a price in the economy is equal to 4 quarters, implying
nh = 7][ = 0.75. With no empirical study proposing a value for y in the
EMU, we follow Schmitt—Grohé and Uribe (2003) and impose y = 0.0007 .
This value corresponds to an annualized portfolio intermediation cost
implying an interest rate premium of 0.3 %. Public spending represent 20%
of the gross domestic product, implying x = 0.2. Parameters describing the
dynamics of exogenous shocks are p, = 0.95, p, = 0.95, std(C)") = 0.7%
and std({]) = 1% . Parameters of the monetary policy rule are p, = 0.7
and d; = 1.5 (see Dellas and Tavlas, 2005). Finally, parameters related
to capital accumulation decisions are set according to Bergin, Shin and
Tchakarov (2007): the depreciation rate of capital is 0 = 0.025, the factor
elasticity of the physical capital in the production function is @ = 0.36,
and the adjustment cost on capital accumulation is € = 5.

In the model, goods market integration is approximated by mutual
trade openness with respect to capital goods, intermediate goods and final
goods. Thus, benchmark values for national biases are computed using the
average openness degree of EMU. Using EMU data we get the following val-
ues for intra—zone openness: 4.39% for capital goods, 16.46% for intermedi-
ate goods and 9.22% for final goods and services.® Since the monetary union
considered is closed, and since external trade openness in the EMU is
roughly equal to internal trade openness, the degrees of openness should be
approximately doubled, i.e. 8.78% for capital goods, 32.92% for intermedi-
ate goods, and 18.44% for final goods and services. As 2¢, 2y and 2«
approximate these degrees of openness, we set @ = 0.0439, ¥ = 0.1646 and

8 Data available at http:/sdw.ecb.europa.eu/.
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o = 0.0922 as benchmark values in the simulations. Furthermore, the elas-
ticity of substitution among final goods of produced in different countries
is still an open question in the literature: according to Obstfeld and Rogoff
(2000) the literature on international trade generally adopts high values for
these elasticities (between 5 and 7), while the DSGE literature adopts lower
values (between 1 and 3, as in Backus, Kehoe and Kydland, 1993 or Hair-
ault, 2002). We follow the latter, and set 4 = 2.5. Finally, we assume that
intermediate goods are slightly less substitutable, and set ¢ = 1.

3.2 Dynamic properties

Figure 2 displays the Impulse Response Function (IRF) of several macro-
economic variables to a 1% productivity shock occurring in the domestic

economy.
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Figure 2: IRFs after a unit productivity innovation in country h.

After the shock in country h, two successive effects determine the
dynamics of both economies. In the very early periods (4 to 6 quarters),
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there is a significant deflation in country h, triggered by lower marginal
costs and a significant inflation in country f, driven by the increased
demand for goods produced in this country. In doing so, the real interest
rate increases in country h and drops in country f, leading to a sharp rise
(but barely persistent) of private investment and production in country f
and a much slower increase of investment and production in country h.
Indeed, in the model a lower real interest rate leads households to invest
more intensively, as the relative cost of physical capital declines. For coun-
try h, the joint rise in investment and production is slower in the early
stages because the real interest rate is increased by the deflation. Finally,
the sustained increase of capital and production generates a strong infla-
tionary stance in the area, which according to the monetary policy rule,
implies an increase of the nominal interest rate in the first periods.

After the 15-20 first quarters, the impact of nominal rigidities on the
adjustment vanishes since the persistence of inflation is relatively low in the
model. Productivity gains then allow households in country h to increase
their consumption level (about 0.4% almost during 50 quarters) and their
production (0.6% to 0.8% almost during 30 quarters) while keeping their
labor supply nearly constant. The transmission of the joint increase of
private consumption, capital stock and production to country f occurs
through trade linkages on final, intermediate and capital goods markets,
which boosts the production of final goods for something like 10 quarters
and give rise to a persistent increase of private consumption (0.1% for more
than 40 quarters). ?

The external adjustment of economies is reached both through cur-
rent account and terms—of—trade fluctuations. Given the two—step adjust-
ment described above, the dynamics of the current account, determined by
the joint dynamics of private consumptions, productions and investments,
should also be decomposed in two subperiods. First, on impact, the current
account improves by almost 30% of quarterly GDP, before exhibiting a deficit
of almost 20% after 15-20 quarters and returning very slowly to its steady
state level under the influence of portfolio intermediation costs. Behind these
changes in the current account are changes in the accumulation of assets by
households of country h, leading them to exhibit a positive international
investment position. This positive position in net foreign assets actually
reflects the wealth transfer from foreign to home households triggered by
productivity gains in country h. Finally, the terms—of-trade improve signif-
icantly (approximately 0.3%), driven by inflation differentials (deflation in
country h and inflation in country f).

Notice that private consumptions are very smooth and persistent over time, which is directly related to the
joint use of international financial markets and domestic capital goods markets as consumption smoothing
technologies.
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Figure 3: IRFs after a unit public spending innovation in country h.

Figure 3 presents the IRFs of most macroeconomic aggregates result-
ing of a 1% shock in domestic public spending. In country %, the production
increases by 0.2% on impact, involving a significant increase of labor sup-
ply, in the stock of physical capital and in production prices. The corre-
sponding increase in lump-sum taxes triggers a standard crowding—out
effect on private consumption. As a result, the area—wide increase in
demand, driven by the increase of public spending in country h, results in
a positive area—wide inflationary stance, released by the Central Bank, that
increases the nominal interest rate. As a consequence, the transmission of
the shock to country f occurs through the channel of the real interest rate,
leading private consumption, investment and, in turn, production, to
shrink. The net spillover of an increase of public spending on the foreign
economy is thus characterized by the domination of the standard “beggar—
thy—neighbor” effect. Indeed, the positive effect on the production of coun-
try f implied by trade flows from country h to country f, and materialized
by the 12% current account deficit on impact, is clearly more than compen-
sated by the increase of the nominal interest rate.
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4 The effects of markets integration on output and
inflation dispersion

This section evaluates the consequences of a better integration of goods and
financial markets on the dispersion of business cycles and inflation rates in
the monetary union.

The dispersion of business cycles (Y% r) and the dispersion of infla-
tion rates (Y, 7) in the monetary union are computed according to,

T 1 T 1
Tyr =Y (Bt = Y] e =Y [B et - =l}] "
s=t s=
Table 1 summarizes the consequences of a 10% increase in the value
of ¢, o, y or a 10% reduction of y on these two indicators. The effects are
decomposed depending on the nature of shocks to appreciate their respec-
tive contribution to the global result.

These variations of @, «, ¥ or y can be thought of as a deeper inte-
gration of the markets for goods and services — caused for example by an
exogenous reduction of trade costs (see appendix B) — or as a deeper inte-
gration of financial markets. These variations are consistent with the aver-
age estimations of Baldwin (2006) relative to the increase of commercial
flows after the introduction of the euro and to those reported by Lane
(2006) regarding the financial integration of the eurozone since 1999. '

I 11 I+II I II I+II
Aa = 10% Ay = 10%
AT,r —196 052 042 AT,r 101 —500 —486
AT,7 —017 145 124 AT,7  —0.86 —1236 —10.36
Ap = 10% Ax = -10%
AT,r 045 —027 —027 AT, 061 221 214
AY, 1 023 039 0.40 AT, 1 0.14 3.07 2.63

I: productivity shocks, 1I: public spending shocks

Table 1: Evolution of business cycles and inflation dispersion, in %

Two important results emerge from Table 1. First, a deeper integration of
capital and final goods markets and a deeper integration of financial mar-
kets are found to have small-scale macroeconomic effects on the dispersion
of macroeconomic performances. As a matter of fact, the effect on disper-
sion is always 10 to 20 times lower than the corresponding increase in mar-

In the baseline calibration, one shall note that a 10% increase in &, ¢ and y is respectively equivalent to
a 2.88%, 1.67% and 5.15% drop in corresponding transaction costs.
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ket integration. Moreover, a better integration of these markets may lead
to an increase in the dispersion of business cycles and/or inflation (bold
numbers in the table). These results demonstrate that taking into account
the equilibrium of international financial markets in the long run is likely
to increase the dispersion of business cycles and inflation rates. Indeed,
when the external equilibrium rests more on the channel of the current
account, as it is the case when the integration of final goods markets or the
integration of financial markets increases, a greater dispersion of business
cycles and/or inflation is often necessary to settle debts and credits in the
long run in the area. This mechanism relies on compliance by the agents of
their intertemporal budget constraint: debtor (resp. creditor) households
need to improve (resp. reduce) their earnings to repay their debt (resp.
lower their savings), which tends to increase (resp. decrease) their labor
supply and their capital accumulation time profile, and results in an
increase (resp. decrease) of the production of final goods. Second, a deeper
integration of intermediate goods markets substantially increases the con-
vergence of macroeconomic performances: a 10% increase in intermediate
goods trade openness reduces the dispersion of business cycles by something
like 5% and reduces the dispersion of inflation rates by more than 10%.

In the baseline calibration, a 10% increase in final goods markets
trade openness (& from 0.0922 to 0.1014) induces an increase in the disper-
sion of business cycles (Y, 7 = 0.42% ). Given that the production of final
goods is quite specialized across countries ( y is closer to 0 than to 0.5), mac-
roeconomic shocks produce asymmetric effects on the production of differ-
entiated goods. An increase in trade flows therefore leads households to use
the current account more intensively to smooth their consumption across
countries and states of nature. According to the mechanism described
above, business cycles may disconnect to meet the equilibrium of interna-
tional financial markets in the long run.

A 10% increase in capital goods markets trade openness (@ from
0.0439 to 0.0483) induces a reduction in the dispersion of business cycles
(Y, 7 = —0.27% ). Indeed, an increase in capital goods trade flows induces
a convergence of business cycles since capital goods are used in the produc-
tion of intermediate goods, which increases the overall macroeconomic
interdependence quite strongly. Simultaneously, this increase in trade flows
enhances the volatility of the trade balance, which in turn reinforces the
country—level asymmetries in terms of labor supply by the mechanism
described previously. These asymmetries trigger asymmetries in equilib-
rium wages, marginal production costs and therefore inflation rates. As a
result, the dispersion of inflation rates increases.

A 10% increase in intermediate goods markets trade openness implies
a reduction of both inflation rates and business cycles dispersion in the
monetary union. As both the composition of final goods and production
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technologies become more similar, the transmission of idiosyncratic shocks
to macroeconomic variables thus becomes more symmetric, thereby damp-
ening the need for external adjustment, and so the need for current account
adjustment. So when y increases from 0.1646 to 0.1811, the dispersion of
business cycles is reduced by 4.86% and the the dispersion of inflation rates
by 10.36%.

Finally, an increase in the integration of financial markets, proxied by
a 10% cut in portfolio intermediation costs (y ), increases the incentive to
adjust asymmetric shocks through the channel of the current account,
which amplifies the dispersion of business cycles (more especially in the case
of public spending shocks) and enhances the dispersion of inflation rates.

Thus, for realistic parameters values, the integration of capital goods,
final goods, and financial markets does not significantly reduce the disper-
sion of macroeconomic performances in a monetary union. Two competing
forces are identified: (%) the transmission of idiosyncratic shocks from a
country to another is enhanced through trade linkages when markets inte-
gration (openness) increases but (i) the corresponding increase in trade
flows renders the trade balance and the current account more volatile,
which tends to reinforce the dispersion of business cycles and inflation rates.
In many cases, the latter effect dominates and an increase in the dispersion
of business cycles and inflation rates can therefore arise after an increase of
markets integration within a monetary union. This may explain the relative
lack of convergence of macroeconomic performance observed in the euro
area since 1999.

5 Sensitivity analysis

In this section, we investigate the robustness of our results when structural
parameters vary. Many parameters may play a key role in the mechanisms
leading to the results. We more especially focus on the persistence of shocks,
their correlation and the reaction coefficient of the interest rate rule. Since
our results are totally insensitive to variations of d; and to variations in
the correlation of productivity shocks, the sensitivity analysis concerning
these parameters is not reported.

Figures 4 to 6 plot the increase or decrease in business cycles and
inflation rates dispersion resulting from an increase in markets integration
(¢, @ and y) for a spectrum of realistic values of p,, p, and for different
degrees of correlation of public spending shocks.
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Figure 4: Effect of an increase of ¢ — sensitivity.

The effects of final goods markets integration (a 10% increase of o)
and financial integration (a 10% reduction of y) exhibit very similar patterns
when key parameters vary (Figure 5 and 6). When productivity shocks
become more persistent (p, increases), households are less likely to use finan-
cial markets — and thus the current account — to smooth the consequences of
macroeconomic shocks over time. The terms—of-trade then play a greater
role in adjustment to the new situation that tends to become permanent. As
a result, the dispersion of business cycles and inflation rates increases less.
When public spending shocks become more persistent (p, increases), the dis-
persion of business cycles and inflation rates is magnified. This effect is
directly related to the fact that public spending are fully home biased, which
tends to increase macroeconomic asymmetries. Finally, when the correlation
of public spending shocks increases, the dispersion of business cycles and
inflation rates is significantly dampened.

The sensitivity of the effects of capital goods markets integration (a
10% increase of @) is close to that of final goods markets (Figure 4). The
persistence of productivity and public spending shocks tends to increase the
magnitude of business cycle convergence or to reduce the magnitude of the
divergence of inflation rates. Finally, the correlation of public spending
shocks has little effects on the evolution of business cycles and inflation
rates dispersion when ¢ increases.
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The main conclusion is that AY, ; and AY; ; do not vary much
when deep parameters vary and remain small-scale. In most cases, the signs
of AY, ; and AY, ; do not change, indicating that neither the degree of
persistence of shocks, or their degrees of correlation are likely to fundamen-
tally alter the results presented in the previous section.

6 Conclusion

This article has shown that a deeper integration of goods and financial mar-
kets does not necessarily reduce the dispersion of business cycles and infla-
tion rates within a monetary union such as the EMU. Two key results
emerge from this article.

First, an increase in the integration of final goods, capital goods and
financial markets — proxied by a reduction of home bias in consumption and
investment or by a reduction of portfolio intermediation costs — may lead to
an increase of the dispersion of business cycles and inflation rates. This result
is based on the interaction between home bias in private consumption or cap-
ital accumulation and the incompleteness of financial markets, that magni-
fies the role played by the current account in the adjustment to idiosyncratic
shocks. After an increase in the integration of capital goods, final goods or
financial markets, the magnitude current account fluctuations increases,
which triggers asymmetries across output levels and inflation rates in the
monetary union to reach the financial equilibrium in the long run.

On the other hand, a deeper integration of production processes —
proxied by a reduction of home bias in production — significantly reduces the
dispersion of business cycles and inflation rates within the monetary union.

These results are obtained in a framework that is quantitatively consis-
tent with the situation of EMU countries. They provide a plausible explana-
tion of the fact that the dispersion of business cycles and inflation rates did
not fall significantly in the EMU after the euro was introduced in 1999, in spite
of an increase in mutual trade openness and in financial markets integration.
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Appendix

A The model

A.1 Households

Each country i€ {h, f} is populated by a unit mass of households. The rep-
resentative household je [0, 1] living in nation ¢ maximizes its welfare

index 1,
& B Ci(j)lfp Nl( )1+1l}
E. s—t s

subject to the following budget constraint,

PHCG) + 10) + ACky) + Biia (5) + PaACi() = WiNL () + 21K ()
+IL,() + BBy (5) — T, (j),
and the following transversality condition lim I, RE,{BL.,(j)} = 0.

In these expressions, c «(j) is the aggregate consumptlon of household
7, N «(j) its labor supply, p the degree of risk—aversion, l// the elasticity
of its labor supply. I, [(9), its aggregate investment in physical capital for
period t is defined as,

L) = Kia () — (1= 8) K{(j).
Wi is the nominal wage in country i, Zt the nominal rent of physical cap-
ital charged by households to firms using the stock of physical capital to
produce intermediate goods, Hi’( 7) is the dividend paid by final goods pro-
ducers to household j. Bi( 7) is the amount of one—period bonds hold by
household j at the end of period t—1 paying a nominal interest rate R,
between t—1 and t, Tz(j) is a lump—sum tax, PV’ is the consumption price
index in country i at time ¢ and P;, the production price index. In the
constraint of households, A c W(j) is a portfoho intermediation cost such as,

AC(j) = b) (Bt+1(.7) - B (J)) )
where Bi( J) is the steady state level of assets hold by household j. In addi-
tion to this cost, A C'z, [(j) is an adjustment cost bearing on a physical cap-
ital accumulation, defined as,

ACLL ) = = (Kin () — Kd)®.

wlm

We abstract from introducing real balances in the utility function since monetary policy is being conducted
through a standard Taylor-type rule.
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Given households’ preferences, the labor supply function is standard,
W

+) PiCi(j)p @
The presence of portfolio intermediation costs affects the Euler equa-
tions,
i 5\P
51.Rt+1. _ Et{ z‘Ptci(J)' }:17 2)
1+ xPit (B () — B'(j)) PGl ()P

and the no—arbitrage condition among the menu of assets,

P (Zin . Q) Rus
E, fl(,“ : ,_5>}: ASVAhs 3
{f¥ P, TGl TP B0 —BG)

where Qi’(j) is Tobin’s ¢,
Qi) =1+e¢ (Ktiﬂ(j) - Kt(j)> :

Aggregate consumption indexes are,

Ci() = [(1 - @) G0 + (aa) () =]

and their prices,

1
. . 1— . 1— 1T—n
Pi= [ =aq) (Fi) ™ + (aa) (PL) ]
In this expression, P;L’t is the price in country ¢ of final goods pro-
duced in country h and (1- ;) € [%, 1} is the bias in favor of domestically

produced goods in economy 4. The parameter 4> 1 is the elasticity of sub-
stitution between final goods of country h and f and C’Z’ «(k, 7) (resp.

C;c’ «(k, 7)) is the consumption of a typical variety & produced in country
h (resp. f) of the representative household j of country ¢, with,

_0_
-1

1
,%@=qum%ﬂ ,

9
-1

1
%M=M%MﬁW4

where 6> 1 is the elasticity of substitution among varieties. Corresponding
price indexes are,

1-6

1
) 1 = ) 1
Fie = Fre = [/ Ph’t(k)lgdk] » Pry= Pry = [/ Pf,t(k)ledk} ;
0 0
and variety demands are given by,

Ph,t:| e |:Ph,t(k)
P} P

halk) = (1= i) | r@m (1)
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o P [P i
Chutid) = o[ ] |50 i, )

Physical capital adjustment costs are paid in terms of units of final
goods and imply the following variety demands,

o P Pk .
Ak =0-a) |7 | B0 ac ©
k,t hit
; ‘ Py Py (k) -
ACE ) = o |22 | | 2B e (), 7
Chyalh ) = o || |8 aci,) @

The definition of investment bundles is close to the definition of pri-
vate consumption bundles, but differs in the degree of home bias, denoted
by 1- ¢,. The demands for final goods varieties is thus given by,

. P P17,
Rtk =) || |20, ®)
k.t s
(L Dre Pre(R)] ™ i -
Il k 7) = ©; = . Il 7), 9
g = | BB] )

where,

1
i i \1- i \1-p| T-n
Py == (B "+ (o) (PL) ]
Finally, portfolio intermediation costs are p?id in terms of domestic

final goods only, i.e. ACH(j) = [ ACi(k,)"7" di]
ing variety demands,

—

', and imply the follow-

acith.) = | P58 acii) (10

it
A.2 Governments

The budget constraint of country ie {h, f} government writes,

1 1
[ o+ [ pawvitar - pc
0 0
where Gi is the level of public spending, evolving according to,
Giﬂ =(1-py) G'+ PgGi + Ctgi-

It is assumed that public spending are entirely home biased, so that,

)
1 1 -1
G;‘—U Gi(k)erk] .
0
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Public spending thus give rise to the following variety demands,

Gi(k) = {Ppt—(t’“)] e

A.3 Firms

The goods market is made of two components: (i) intermediate goods, pro-
duced and sold on perfect competition (factors and output) markets and (ii)
final goods and services, produced on monopolistic competition markets.

Each country i€ {h, f} is specialized in the production of an homoge-
neous intermediate good according to the following production technology,

1-w

Xi = AL (57 (L),
where A;’ is the total factor productivity evolving according to,
Ai+1 = (1 - pa) AT+ paAi + Cgia
and K' = [; K'(j)d;.
Each good is sold at the following unit price (equal to the marginal
production cost),

G S
T (1—w) T Al

These relations imply that factor prices satisfy,
WPy, Xy = Z{ K, (11)
(1-w) P X, =W/Li. (12)

In each country i€ {h, f} a unit mass of firms produce final goods
and services combining home and foreign intermediate goods. Each variety
of final good is denoted ke [0, 1]. Each firm offers the amount Y;(k) of
variety k with the following production technology,

[

Vi) = [(1 =308 X0 + (00 X577

The corresponding marginal cost is given by,
i i h \1=¢ 1o\ e
CMj(k) = CM; = [(1= %) (PL)' ™+ (3:)° (PL,) .

In these expressions, (1 - ) € [%, 1} is the bias in favor of the domes-

tic input and ¢ is the elasticity of substitution among home and foreign
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intermediate goods. XZ, (k) and X;c’ (k) stand for demands of intermediate

goods h and f from the final producer of variety k located in country i,

—¢

pPh Pf —¢
) _ x,t i i x,t i
Xiah) = (=) | g | Vi), Xk = | e | YiR):

The representative final variety k£ producer maximizes its profits,
(k) = ((1 = 7) Pis(k) — OM;) Y/ (k),
given the total variety demand,

Pu(k)] " - - G AGH
e ] (Gl + €+ ACh, + AC + 1T + I, + Gi + AC], (13)

Vi) - |
with,
. 1 . . 1 .
ci, = / Ci ()i, Cy = / Ci ()i,
I, - / 1L G)dj, Ty = / I, (),
1 1
AC),, = / ACL ()i, ACL,, = / AC, ()dj.
1
and ACZ’:/ AC}(5)dj
0

Calvo (1983) contracts lead final producers allowed to reset their
prices to solve,

7 }/—tv:‘rl)(k) — T (]
Arf]ﬁjfxz (n'B)" {—.) [(L—7) Pyy(k) — CMt+v]}'

t+1/0;+1/(

The corresponding optimal reset price I_Di, (k) is thus given by,

- ) S BB, (PC ) "
Piy(k) = = (14
6-1{-7) 08 BV 0/ (Pl Cinsi)

Aggregating among final producers, the average production price
level of final goods and services in country ¢ is,

Py =[(1=n") Pis(k) by Uif)it_—91] o .
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A.4 General equilibrium

The model is solved under the assumption that,
ap = « implying af = (1 — «),
¢n = ¢ implying ¢ = (1 — ),
Y = 7 implying 75 = (1 =),

and defining the aggregate production bundles in country ¢ as,

, S =
v = [/ Y:(k)edk:} .
0

An equilibrium is defined as a sequence of prices:
(P = (Wi WY, 2 28 Pl PL, OME,CMY  Pry (k) Pre (k) Py, Pre, P P Pl PLYE,
a sequence of quantities:
{Q) =y Y/, op .l i i kY K] Ly L NENE, BE, B ACE ACT, AT, AC] 12,
and a monetary policy rule:

{Ri1}ys
such that:

(i) For a given sequence {Pt}:’: o » @ sequence of shocks {St};o: 0= {A?’, A]:,
h o . o o0
G, G{}t:O and a monetary policy { R, },_,, {@:},_,:

solves households programs by satisfying equations (1)—(10),

insures the efficiency of intermediate goods production by satisfying
equations (11)—(12),

maximizes final producers profits by verifying equations (13)—(14).

For a given sequence of quantities {Qt}‘:’= o> & sequence of shocks {St}f= 0

and a monetary policy {Rt+1};°= 01 {Pt}‘:’= o Clears:

— the labor markets,
1
N = [ N = L
0
— the markets of final goods and services,

h Pt o h h Py o f f
Yi=0-a) 5| (CF+ACE) +a o (Ct +Ack,t>
t

t

P

P —K
h,
+(1—¢>[P—ht] I +¢

—K
—f] I} + Gl + ACt,
Kt
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P P
Y = (1-a) [#] (cf + AC] t) +a [ ]j,f} (Cr+Act,)

t t
—p
Pry !
+ (11— [—] I +
Pl

— the markets of intermediate goods,

—p

| I+ Gl+Ad,
kit

Ph 4 h —¢
ey = 1) | | vepr | S| o
A{(K{)w(L{)H:(l—V) e 7¢YfDP + 2 7¢YhDP

517 A 1e7 V7o) B e

i, t(k)

7,,t

-6
where DP,, = J.o[ :| stands for production prices dispersion in
country ¢,
— the financial market,

B, — RiB} = P! X} = CM]'Y} + Py, (V)" — G} — AC}) — P! (C} + 1Y),

B" 4+ Bl =0,Vs =t,t+1.

B Iceberg costs and home bias in consumption

We firstly express relative consumptions in a framework a la Obstfeld and
Rogoff (2000). Consumption bundles are defined as,

pe1 w17

C= )T +cnF |,

e

o= [en= + (]

with,

- - %L * s\ 1— %\ 1— ﬁ
P=[(B) "+ (P, P = ) ()]
Po=(1-c) B, Pj=(1=0) Py,

where ce [0,1] and g is the elasticity of substitution between home and
foreign goods. Home demands for home and foreign goods are then,

P -
Ch = (?h) o,

by
q@J c
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*

Defining domestic terms—of-trade as T = = and expressing rela-

tive consumptions as a function of T and c, we get,

G ) () e

In a framework with home bias in consumption, we mimic this pro-
cess. Consumption bundles are,

C= [(1 —a)s (Cu)'F +ak (cf)“T‘l]ﬁ 7

C* = [(1 —a)¥ ((Jf)“l—1 ok (Ch)%l} T

and corresponding price indexes are,
_1
P=[1-a)(P) " +a(P) ],
1

Pr=[1-a)(P)™" +a(p) "],

Home demands for home and foreign goods are,

*

P r
Posing T = Ff = Ff (since the law of one price holds in this mone-
h h
tary union setting), relative consumptions are,
Ch (1 — Oé)
— =—TH 16
e =" (16)

In equations (15) and (16), T stands for domestic terms—of-trade.
We deduce the following relation between trade costs and home bias,

Tl

c:l_[ﬁ} :% (17)
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