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Summary:

Since January 2008, the Euro Area has enlargetthéathird time to Cyprus and Malta. As Slovakia
is now planned to join in 2009, these waves of remiries revive the debate around greater
asymmetries which may threaten the stability ofwtthele monetary union.

This paper extends Bayoumi and Eichengreen’s (188&fre-periphery approach. We show how a
suitable decomposition of the correlations betwsapply and demand disturbances enables to get
two new indices to give a more intuitive assessnoétihe distance to the Euro area and the origin
of shock asymmetries. Using monthly data over 12938 on 21 countries, asymmetries are
measured by correlations among the structural shfvokn a VAR process. We then translate these
correlations estimates into two synthetic indid@se can be interpreted as the relative distance of
the candidate country to a fully symmetric curreacga. The other reveals the relative magnitude
of shock asymmetries. Our very first results shbat most of the countries under study are closer
to the seminal Euro area rather than to Germanw d&mers remain at the periphery of the Euro

area with pronounced shock asymmetries than ditlediounder members or the thi@pt-Outs.

JEL Classification: E3, E42, C02, C32.
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Introduction

Since January 2008, the Euro Area has enlargethéaihird time to Cyprus and Malta. As Slovakia
is now planned to join in 2009, these waves of reniries revive the debate around greater
asymmetries which may threaten the stability of wimwle monetary union. While little attention
has been paid to the adhesion of the Drachma,efsp@ctive of a widening to the currencies of the
Central and Eastern European Countries has reviveddebate around the participation in a
monetary union. Many and fast accessions couldajlpe the stability of the enlarged union as
well as the definition and the exercise of stahtian policies. It would be the case if the eligibl
countries add to the heterogeneity of the wholdesysopening the way to new asymmetries or
reinforcing the existing ones.

Indeed, it is common now to make the following asseent: if national economies in the Euro area
diverge considerably, the common monetary polidy mat be optimal for all countries concerned.
A large literature is interested in the asymmeteiiser of business cycles or shocks of countries i
the EMU (see Huchet-Bourdon and Pentecétte (2008 survey).

The current financial turmoil has also revived thebate about the instability associated to either
explicit or implicit Euro targeting as exchangeergiolicies followed by many EU countries.
Reconsidering their attitude towards the Euro neguthat States must be able to assess their own
eligibility for a soon entry into the single curmnarea. The current Euro members may also worry
about the capacity of the union itself to withstaeav entries in the near future.

Recent works have stressed the predominant radbafk asymmetries in the dynamics and in the
welfare cost of forming a monetary union (Jondead &ahuc, 2007). As also questioned by
Plasmans and al (2006), the enlargement of a mgnataays induces welfare losses when the
accession country is hit by asymmetric price shoéisy transfer mechanism is then unable to
compensate losers for the implied negative spillave

The pessimistic view is reinforced by the fact tBMU insiders would suffer, on average, from
next enlargements. Further, either full or partistal coalitions jointly with the ECB’s monetary

policy appear to be instable in the absence of lkdesign institutional setting. In this view, our
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paper extends Bayoumi and Eichengreen’s (1992)pen@hery approach. Their work has been
widely used to assess empirically the eligibilityaofiven country to join a currency union. Their
method relies on the identification of the so-aalfstructural” supply and demand shocks using
Vector Auto-Regressive (VAR) models before estimmticorrelations between common and
idiosyncratic disturbances or between the dynangspaonses of representative aggregates
(economic activity and prices) to them.

The aim of this paper is to show how a suitableodemosition of the correlations between supply
and demand disturbances enables to get two newemdd give a more intuitive assessment of the
distance to the Euro area and the origin of shegknanetries: one index in terms of distance of the
candidate country to a fully symmetric currencyaarand the other in terms of the relative
magnitude of shock asymmetries.

The paper is organized as follows: The next seqirowides technical details on the measure of the

two indexes. Section 2 describes data and predentesults. The final section concludes.

1. Size and side of shock asymmetries: two new inds

1.1. Shock correlations and distance from a currency area
By construction, correlation coefficients betwe&her supply ps) or demand shockgy) take their
values in the [-1,1] interval. Graphically, theserrelations lie somewhere in the square box

delimited by the dashed line as depicted on Figuvelow.
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Fig. 1: Vector representation of shock correlationsnd asymmetries indices

Point S at the upper right corner corresponds éoftil symmetric case between any candidate
member and the reference area or country. At thesitg the lower left point A reflects complete
asymmetric shocks, in terms of demand as well agenm of supply. Following Bayoumi and
Eichengreen’s approach, the closer the candidatetgoto point S is, the lower is the cost of
joining the European currency union. From this pecsive, it would be interesting to translate
these correlations into a more intuitive measurdisttnce to EMU.

As illustrated on the above Figure 1, this leadsousuild two new indices which derive from basic
trigonometric calculus according to a vector repnggtion in the correlations space of aggregate
supply and demand disturbances, fg;). These two complementary indicators indeed recaive
intuitive appealing when one wishes to gauge tlggbdity of a State to a given monetary union.
The first one can be interpreted as a measuresaflhtive distance of the candidate countryd@

fig. 1) from the “fully symmetric” case (S). Thiadex derives from the ratio of the norms of two



vectors with the “complete asymmetric” case (Allasr common starting point (see figure 1): the
first one relates (A) to the accession country),(@hile the second one links the “worst” to the
“best” situations which can be observed in termstothastic asymmetries. More precisely, we

define the distance index:|

=

—. (1)
&

By construction, the distance index Varies in the [0,1] range such that the closente the index

|, =1-

is, the more is the candidate country subject tmmon (symmetric) shocks. In this sense the
candidate country would be more synchronized vinthdurrency area iplincreases.
What matters for the moment is only the relativegniude of asymmetries irrespective of the

nature of the shocks. To illustrate this point lst consider another accession country whose

C

asymmetries are reflected by poing €uch that:p> = p* and pg* = p>*. C, and C, are thus

equidistant to the first “secant” and the ved®€C, is orthogonal toAS. In this circumstance both

countries will be characterized by the same “disgdnindex, namely: 15> =13 since

=2

=[e:

The cost of asymmetries in the wake of an adhdsi@nmonetary union may differ according to the
origin of shocks. It is often acknowledged that @ypmshocks have a permanent effect on output
whereas demand shocks are assumed to be neutrabbmacro-variables in the long run (see
Fidrmuc and Korhonen, 2006, for a survey).

But this traditional view has recently been chajleth Given the debate on this issue it is intargsti

to build a second index to reveal the relativensiiy of shock asymmetries.

1.2. The side of shock asymmetries

For this purpose, let us define the anguflis= ang (O—HO—CI) together with the complex number

Zc = pd +ipy. We know that: 6., :arg(zcl). It appears from the above figure 1 that the
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argument of the complex number associated to tbrv©C, will take the magnitude as well as

the sign of each correlation coefficient into aatou

Since pointSlies on the first “secant”, we can build the asyatiy index h as:

_ ar‘izcl)

I = arz.) (2)

Since argg. ) varies within the [ 74 range, the discussion involves three cases:

a) when ¢ D]— 3,]{ the candidate country experiences greater asymirfrein the demand side
than from the supply side. In this case we verifyatt either co$lc) > cosfs) or

sin(Bc) < sinPs). This is precisely the case of the accessiore g@f) on figure 1: it records

relatively more asymmetries in terms of demandudisinces (thereby relatively less on the

supply side):ar{oblj < ar{dsj. The same conclusion could be drawn for candidage€,

and G which lie in the ]-1,0[, ]-2,-1[, and ]-3,-2[ iatvals respectively. Unlike .Cthe three
others exhibit negative correlations between densotks. Furthermore,g@s characterized

by even stronger supply shock discrepancies.

b) when 1§ D]— 4,—3[ [ ]14{ supply shocks to the accession country are monamagtric or less
synchronized relative to the currency area thanashehshocks are. This means that we verify
either cos@, ) < coss) or sin(@, ) > sinPs). Such situations are depicted by countries like C
Cs, G4, and G on the above graphic: the asymmetry side inderstdken its values in the
corresponding ] 1,2][, 12,3[,]3,4[, and ]-4,-3[ ggn

c) when I§ =1or - 3 the correlation between supply shocks is equital® its demand

counterpart. Point C would then lie somewhere albegAS] segment.

While the candidate Stateg @&nd G were found to be equally eligible to the monetamijon on the

basis of the distance index, this is no longer tfuge focus now on the extent to which there is
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asymmetry among shock asymmetries. To decide whathentry into a currency union is suitable
or not it also matters having an idea about theuged costs given the nature of shock
idiosyncrasies. One may furthermore wonder aboetwiights to be assigned to each of these
sources of costs in some representative socialflosgion. Unfortunately, little is known about
how to link these stochastic asymmetries to thé absdhesion to a currency area (see although
Hughes-Hallett and Jensen (2004) for a tentatigesssnent).

As shown on figure 1, the two new indices basedsloock correlations can be used to identify
countries belonging to the core or to the periphara given currency area (which is referred to
here by point S). However, as pointed out by Af2803), there is no well-established theoretical
foundation about the related trigger distance kwelterms of stochastic asymmetries. Assuming
equal weights of the welfare effects induced bgck lof synchronization of macroeconomic shocks
on either the demand or the supply side would teaithe depicted circular zoning. It depends on
distance which separates the candidate countrp @he perfect symmetric monetary union (S).
Instead, unequal weights would produce rather mffe(elliptic) zones.

To sum up the above discussion, table 1 below stmsthe correlations of structural shocks vary

with the values taken by our distance and asymmetdices.



Table 1:

Shock correlations and the distance/asymrrg indices

Distance Indexl 5

[0,0.5]

[0.5,1]

Very strong to moderate asymmetries

Supply-dominated asymmetries

Asymmetry Index |,

]'4 ’ '3[
ps <0, pS <0and|pf|<|o
Very strong to moderate asymmetries
-3
ps <0, pS <Oand|pf|=|pS
Very strong to moderate asymmetries
-3, 2[ Demand-dominated asymmetries
ps <0, pf <0and|pf|>[oS
Moderate to low asymmetries
[-2,0[ Demand-dominated asymmetries
Ps <0, pg 20and o < p;
Moderate to low asymmetries
10, 1] Demand-dominated asymmetries
ps >0, pS>0and|of|<|o
Moderate to low asymmetries
1
p5 20, p¢20and o5 = p5
Moderate to low asymmetries
11, 2] Supply-dominated asymmetries
Py >0, ps 20andp§ > pg
Very strong to moderate asymmetrie
12, 4] Supply-dominated asymmetries

Py 20, pS <0and o5 > p5
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2. Results

2.1. Data
The data include price and output time series. Asaxy for output we consider the industrial
production index in volume. Both the consumer pimaex (CPI) and the harmonised CPI are also
used according to the countries. Data are taken thee Eurostat database on a monthly basis over
the period 1995:01-2008:04. Twenty-one countriesieluded in the sample: the eleven founders,
countries which joined the EMU after 1999 (Great@001, Slovenia in 2007, Cyprus in 268
the “Outs’ (United Kingdom, Sweden and Denmark), future Eimtries candidates to the EMU
(Estonia, Lithuania, Latvia, and Slovakia).
A related issue is how to specify the referenca:aseveral studies discuss this point (see Huchet-
Bourdon and Pentec6tte (2008) for a survey). Weinde@ed take one country as reference; in this
case, the choice often bears on Germany. But walsarmake our comparisons with the Euro area
as a whole. This raises further questions sincétire did not exist before 1999, and also because
the number of countries participating to the EM lgrown over/through time. This requires a
weighted average of several European economief. &ses are first adopted (German and EMU-
11) but in a second step only the aggregated samelsept
We also need aggregated series corresponding t&ENté¢ with 11 countries. Which aggregated
data can we consider for the Euro area still remaigreat question.
The answer is not obvious for several reasonst, Fes need long historical data series but the Euro
area did not exist before 1999. We have consequéntbuild the aggregated series with the
national data for the period pre-1999 at leastoBecthe Euro area has been enlarged several times
so which countries do we consider in the aggregatsies. Do we consider aggregated series

corresponding to 11, 12, 13 and 15 countries batvi®®9 and 2008? Third we have to determine

! Malta is not included in our sample due to thevailability of monthly data on the studied period.
2 Mink, Jacobs and De Haan (2007) select the cyelies the closest to all individual countriegtles in the region
in terms of synchronicity and co-movement.
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the weights of the different countries of the Earea. The common approach is to aggregate across
these countries using a constant pre-specifiedfseeights.

In this study Eurostat data are used for the falkgweasons. First, Eurostat data are available ove
our sample: from 1995 to 2008. Second, it takev#n®us enlargements into account. Third, HCPI
series are built by Eurostat. Fourth, we need tkenthese aggregations for two series, industrial
production and prices.

Average data for the EMU-11 about IPI, CPI and H@¥F collected from Eurostat Database. The
HCPI series for the EMU with 11 countries is onlyadgable until 2000 (before the first
enlargement). Hence, we rebuilt the series byalytitransforming by retropolation Euro-12 in
Euro-11 over the period before 2001, and then lgaprlating the principle of calculation of the

weights to supplement EMU-11 after 2001.

2.2. Estimated results

The first step has been to estimate structural VARerder to measure correlations among the
structural shocks. These estimations are not repdrére for mainly two reasons. Firstly, this i$ no
the main object of this paglemand secondly because of the size of the sampled@ntries, and two
kinds of shocks, supply and demand).

On the other hand these estimations enable toat@pute two synthetic indices. One corresponds
to the relative distance of the candidate courdra fully currency area, and the other measures the
relative magnitude of shock asymmetries. Both iesliare computed for each country of the sample
at each date between 1995 and 2008.

To ease the interpretation of so many results,omkdd for judicious graphic representations.

We first represent each index over the period 1998-2008d0h country relative to Germany and
the Euro area with the 11 founder countries. Graghksrepresented in Annex. Our first objective

here is to see whether the choice of the refereane is important when we make our comparisons.

% Anderson, Dungey, and Osborn (2007) discuss tHeusapproaches that have been used for constguEtiro area
data.
* See Huchet-Bourdon and Pentecéte (2008) for dataikorrelations asymmetries.
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According to the figures, it seems that the shapth@ evolution of both indices is not so many
different if computations are made either with Ganyas the reference zone or with the EMU-11.
Nevertheless, this first look do not must occudt tact that there are substantially differenceth@n
size of the relative strength of asymmetries: thkie is generally higher and positive if we are
interested in comparisons with the EMU-11 wheré&s riather negative when we take Germany as
the reference zone.

However, the figures show how it is difficult taudly the impacts of such measures for all countries

and on the whole period.

So, in asecondstep, we represent on the same graph both indiceasured either compared to
Germany or to the Euro area with 11 countriestiHoge key dates: 1998:5 which corresponds to the
announcement of the eleven founders countries ef EMU, 2004:5 because of the huge
enlargement of the EU, and 2008:4 that is thedaailable data whatever the country.

A black triangle symbolises the measures relatvehe EMU-11, and a grey one means that

Germany is the target country for computations.
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Figure 2: Countries’ eligibility to EMU from size and side of shock asymmetry
(A comparisons with Euro-11,A with Germany)

Classification, 1998:5
Distance
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Classification, 2004:5
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Classification, 2008:4
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Note : AT: Austria, BE: Belgium, CY : Cyprus, DK:ebmark, DE: Germany, ET: Estonia, Fl: Finland, FRance,
GR: Greece, IR: Ireland, IT: Italy, LT: LithuaniglJ: Luxembourg, LV: Latvia, NL: Netherlands, PT: fmal,
SK: Slovakia, SP: Spain, SV: Slovenia, SW: Swedl#f, United Kingdom.
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When comparisons are made with the aggregated ENtJM countries, figure 2 reveals that both
indices are higher than those corresponding teoneparisons with Germany, whatever the chosen
date. Besides, both indices reflect a decreaska@rmasymmetries through the period under study.
The last part of the graph shows that new comaw {n the EMU or still applicant countries) like
Cyprus, Greece, Slovakia, and Latvia, remain at pkeephery of the Euro area with more

pronounced shock asymmetries than either the faundenbers or the three “Opt-Outs”.

Third , it should be very interesting to investigate morecisely our results according to the origin
of the asymmetries (supply or demand side) as aglhe level of distance of the country to the
Euro area (either the band is changing or the gaduwe those of May 1998). We make this exercise

for two reference zones again: Germany or EMU-11.

Table 2a: Asymmetries and distance (Euro-11 as the reference zone)

Distance to the Euro Area (time-varying u; and u)
Far Medium Close
[0,d [ [di, dul [di , 1]
Asymmetries
SP ET IR LU DE FI
mainly fromthe| ]1-2 , 0]
Demand side CY GR SK DE FI IR
Asymmetries SV AT BE GR IT LT NL PT SW SV UK FR
mainly from the { [0, 1T} b v BT LT LV NL PT AT BE SP LU SW UK FR IT
Demand side
Asymmetries
mainly from the 11, 2] bK
Supply side .
Note : First row (red): May 1998; Second row (blue): April 2008
Table 2b: Asymmetries and distance (Euro-11 as the reference zone)
Distance to the Euro Area (u; and u, in May 1998)
Far Medium Close
[0, 0547 [0.547 , 0.728] [0.728 , 1]
Asymmetries
SP ET IR LU DE DK FI -
mainly fromthe| ]1-2 , 0]
Demand side Cy sK GR DE FI IR
Asymmetries SV AT BE GR IT LT NL PT SW SV UK FR
mainly from the | - [0, 1 ET LV DK LT LU NL PT SW SV UK | AT BE SP FR IT
Demand side
Asymmetries
mainly from the 11, 2] bK
Supply side

13



The country classification according to their dista (by columns) and their relative asymmetry (by
rows) indices is reported on tables 2a and 2b. i@oturefer to the distance to each country from
the Euro area given the lowern)(énd upper (¢ distance bounds, computed as the sample mean
minus or plus one standard deviation. We adoptdpproaches: limits fluctuate with the current
distribution of the distance indices in table 2&jlevthese bounds are kept fixed at their 1998I¢eve

in table 2b. The latter case enables to show h@aclhssification between countries would have
changed if the initial distribution of distancessvaaintained.

By construction, the trigger values for the relat@symmetry index remain the same. From our
results, asymmetries are always in the [-2,2] rafigis implies that the estimated correlations of
supply shocks are always positive (or nil), whilede on demand side may change sign.

Major differences from table 2a to table 2b aressted in italic case because they correspond to a
switch of one country from one group to anothestéking feature is the general movement of the
founder members to get closer to the Euro areaugfirdime. If we had maintained the distance
bounds of 1998, six other economies (Austria, Betgi Spain, Germany, Finland and Ireland),
belong now to what can be defined as the coredditian to France and (more recently) Italy. The
remaining three founders have moved towards the loot still lie at the (first) periphery: Portugal
and, more surprisingly, the Luxemburg and the Né#dhes. Since the latter were often viewed as
members of the former D-Mark currency union, thsynsignal that Germany is no longer the sole

centre of gravity of the EMU.

Conclusion

Using monthly data over 1995-2008 on 21 countresymmetries are measured by correlations
among the structural shocks from a VAR process.thiéa translate these correlations estimates
into two synthetic indices. One can be interpretedhe relative distance of the candidate country t

a fully symmetric currency area. The other revehaésrelative magnitude of shock asymmetries.
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These indices enable to know on which side are dat®adl shock asymmetries given the country’s
distance to the Euro area.

Our very first results show that most of the co@stunder study are closer to the seminal Euro area
rather than to Germany. New comers remain at thiphezy of the Euro area with pronounced
shock asymmetries than either the founder membetseadhreeOpt-Outs. Our results demonstrate
also a general movement of the founder membersetccigser to the Euro area through time.
Finally, we find that three founders have movedams the core but still lie at the (first) peripyer
Portugal and, more surprisingly, the Luxemburg #rel Netherlands. Since the latter were often
viewed as members of the former D-Mark currencyoanithis may signal that Germany is no
longer the sole centre of gravity of the EMU.

We have to complete this work by looking for theklibetween the asymmetries and the cost of
adhesion to a currency area: the idea is to conaidiess function (see Hughes-Hallett and Jensen
(2004)). It would enable us to answer to the folligwquestions: What does imply the enlargement
process on the cost of (next) entry and on the @ostembership for its current members? What is

the overall cost of the growing EMU? Is there armtary to enlargement?
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