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1. Introduction

In any monetary union there will be differences between regions in terms of economic
performance. Should the monetary authority react to these divergences? For Europe, i.e. the euro
areq, the sandard answer is no: The ECB is held responsible for the average performance of the
entire euro zone. However, as in some countries the performance darts to diverge consderably
from the average this answer appears superficid. It is not satisfactory because it does not take into
account that the EU was crested to serve the interests of its member states, which remain the basic
political units in Europe.  This differentiates the euro area from nation states, even very federdly
organised ones, in which the main politicad unit coincides with the monetary union. Therefore,
countries which differ largely from the average would not be served gppropriately by such apalicy.

The issue of what should be the political unit whose welfare should be taken into account by
the ECB is important because wefare is usudly assumed to be a convex function of economic
performance. To use a concrete example:  imagine a monetary union of two regions/countries of
equa sze. If one assumes, as usud, that the welfare of each region/country is a quadratic function of
one vaiable, say unemployment, the average welfare of the two regions will fal as the standard
deviation incresses (for any given mean). If (nationa) welfare loss = (unemployment)? and if the two
countries have unemployment rates equal to +d and —d (so that the average is aways equd to zero)
the average wefare lossis equa to .

Average wefare losses thus increase with the disperson of unemployment. But in a monetary
union it is impossible to have a naiondly differentiated monetary policy. One is thus tempted to
conclude that the ECB might bemoan national divergences within the euro area, but that there is
nothing it could or should do about them. This concluson is, however, rash if one admits that
monetary policy involves, a least in the short run, a trade-off between two policy gods, e.g. inflation
and employment. In this case very high nationd unemployment rates enter the objective function with
ade facto higher weight because they are squared. Referring to the current problems the question is
thus whether the unemployment rate of Spain (which during the year 2000 will be about one-half
higher than the euro area average) should be considered just as one dement in the caculation of the

average area-wide unemployment or whether one should consider the high welfare losses it causesin



Sapiin separately. The Stuation in Spain would presumably affect decisons by the ECB much more
under the second approach.

The deeper issue is thus what should the ECB do when one size clearly does not fit al?
Should it base its decisons on the area-wide averages of inflation and unemployment, or should it
attempt to minimise the (weighted) average of nationd welfare losses resulting from actud nationd
inflation and unemployment rates? In this short paper, we am to provide a firg step towards an
answer by showing to what extend these two choices would lead to different policies in a world
where the preferences regarding inflation are identical, but where there are differences in the
monetary trangtion mechanism.

We thus go beyond the existing literature, where it is usualy assumed that the common centra
bank bases its decison only on union wide state variables (Alesina and Grilli 1992). The literature
on centra bank congtitutions for monetary unions, in contrast, assumes the same for the centraly
gppointed members of the decison making body whereas the representatives gppointed by the
condtituting regions of the monetary union are assumed to look only at the welfare losses of their
home region (von Hagen and Slppel 1994, de Grauwe, Dewachter and Aksoy 1999). Both strands
of the exidting literature thus to not ded with the problem discussed here, namely how a homogenous
body of decison makersin the ECB council should set monetary policy.

The remainder of this note is organised as follows: The next section presents the modd used
for the andyss. Purposdy, we use a standard model because we want to draw attention to the
generd point that there is a difference between area-wide welfare based on the (weighted) area
wide averages of nationd performances and the average area-wide welfare based on (also weighted)
national welfare, which arises in the standard approach but has been neglected so far. Section 3
caculates the policy resulting under both choices (in the form of reaction functions), while section 4

draws wefare conclusions. Section 5 concludes.



2. The model

We use a standard model, based on the usual two building blocks, a labour demand function
(or an output supply function) and a wefare function defined over inflation and employment (or
output). We assume that there are j=1..N member countries in the monetary union.

Labour demand in country j is given as
n; :aj(pi' p?)+ej+eEU1 )

where e, is a pure nationd shock with E(e) =0 and E(ejz): S ﬁj . As the e;'s represent nationa

asymmetric shocks we assume that the covariances among them are equa to zero. To the extent
that the national shocks are corrdlated their covariance should show up in a higher variance of the
common shock e.,. The latter thus captures truly common shocks plus any covariance among
nationa shocks.
The parameter a; measures the employment effects of monetary policy in country j. There is, in
addiition, an area wide common shock e, with E(e,)=0 and E(e?,) =s’  tha dffects dl
countries equaly. It could best be thought of as a world-wide commodity shock, a globa recession,
or the external exchange rate. We assume that the common shock is not correlated to nationa
shocks E(ejeEU ) =0.

Preferences of the (wedfare maximisng) authorities are formulated as a loss function

Ly X
W, = Et_lgé b"lLME where L, isthe per period loss function. Because dl periods are ex-ante
et=1 u

identica we drop the time index and are only interested in the current loss, which is specified (Al

variables are expressed as logs) in the usud way:

L.:b(nj-kj)2+pjz, (2)

J

where b is the relative weight country j puts on the employment aim, k; expresses the level of

distortions on the labour market which kegp employment below its full employment level (Barro and
Gordon 1983, Rogoff 1985). Asusud it is assumed that employment is below its potentia due to



the influence of strong labour unions that use their power to push wages above the market clearing
leve. If labour unions are characterised by a separation into indgders and outsiders, the former will
set wages too high for full employment. Unemployed outsiders have no influence on wage setting.

All of thisis standard, and so is the problem for the monetary authority, namely to minimise the
one period loss. We emphasise that the parameter b does not have a subscript because we assume
that preferences (i.e. inflation averson) are identica in al countries as we want to see whether
divergences in nationa performance should influence the decisons of the ECB even if preferences

areidenticd.

3. Monetary policy

We now proceed to caculate the optima monetary policy under two different assumptions
about the objective of the ECB. It could ether minimise the (weighted ) average of national losses,
or dternatively minimise the loss function cdculated a the euro area leve, using the (weighted)

averages of nationd inflation rates and output gaps as input.

3.1. Minimising national welfare losses
The union monetary authority maximises the weighted average of nationd utilities. This leads

to the fallowing programme;
MinimiseL:éjrr][b(nj- <, F +p?), 3)

where the relative weight of country j is m, with é m =1. Inequation (3) we have dready used
j

the fact that in our one good modd inflation isthe same dl over the monetary union. Thisimpliesthat
our model cannot replicate one of the problems facing the ECB, namely divergences in nationd
inflation rates. Different nationd inflation rates could e.g. arise in a modd with non-tradables and
tradables. We abstract from this complication, however.

Udng (1) in (3) and minimising this expresson with respect to the (common) rate of inflation,
the first order condition is:



ﬂL

ﬂ Zbea”}a( j(p' pe)+ej+eEu’kj)|lJ?+2p:O;
P a

The expected rate of inflation isthus p® = bQ ma k; . We can now caculate the actua rate
j

of inflation in the Standard way by using this result in equetion (4).

d‘J
2bea Jé ép barr]ak +e +eEU-kj£+2p:0,
2

For convenience we define a new aggregate shock which condsts of the sum of the common
shock e, and the average national shock § me;: X° eg, + a me, . To smplify notation, we
j j

further definean average a: § ma, °a.
j

Solving for the rate of inflation yidds us

° 4
:bamal j —Ea—x “

1+bg ma?

j

where the superscript N denotes the case of monetary policy based on nationd wefare. Inflation is
increasing in the Sze of the digtortion in al member economies (the inflation bias) and in response to

acommon shock.

3.2. Minimising area-wide welfare losses based on national performance
Alternatively, the ECB might base its decison on an area-wide utility function which uses the

averages of nationd rates of employment and inflation asinput. The problem then becomes:

Minimise L =bl§1jm(nj - k].)]2+p2, 5)



Subdtituting into equation (1) for employment, this becomes

) =b[éimjaj(p_ pe)+émei +éjmjx_ éjmiki C+p?,

Differentiating this expression with respect to the rate of inflation, gives the firg-order condition

T

T = ZbE[E(p- pe)+x- E]+2p:0

where we have used again the fact that § m =1, the definition of x, and introduced the notation
é mk; © k. Inthiscase, pe = bak , so that the rate of inflation set by the ECB becomes
j

—  ba

6
p* =bak- —2 (6)
1+ba

X © bak - WX,

2

with W* >0 and where the superscript A denotes the case of monetary policy being tailored to
area wage averages of nationd performances. Inflation is again increasing in the average Sze of the

digortion in the member economies (the inflation bias) and in response to a common shock.

3.3. A comparison of inflation rates

In the next sep, we explore what influence the difference in the objective function of the
centrd bank in the two aternative cases would have. Comparing equation (4) and (6) reveds that
the difference between the two solutions stems from two sources. Firgt the inflation bias, resulting

from the aggregation of nationd digtortions, is different in the two cases. However, the terms ak
and ("5’1rryajkj ae linked through the relation between the a;'s and the K;'s
j



a ma .k, =q,, + ak .1 The second difference in the two solutions, the term denoting the reaction
i

of the common monetary policy to the common shock lies in the difference between the terms ba’
andbd ma’. They aelinked by: b3 ma? = (qj1 +52).2
j j

With this notation, the rate of inflation, when the centra bank cares about nationd welfare, can

be rewritten

ba

p" = b(qa,k +5E)' E(qz-y—az)xo b(qa,k +5E)- W' x

with W" > 0, whereas in the alternative case it does not change and remains as derived in (6).

(4)

Comparing equations (4) and (6) shows that W" <W* for a podtive q’. Given these

results, we can compare the rates of inflation in the two cases

oA = _, bda ‘ (7
R T e

It is thus not possible to say whether a centrd bank which addresses its policy to nationa
objectives will produce a higher inflation bias. Thiswill be the case only if there is a positive relaion
between the effectiveness of monetary policy and the level of digtortions g, , > 0.2 However, a
centra bank that minimises (the average of nationa) welfare losses will in generd stabilise aggregate
shocks less (the second term being postive). The overdl effect on the rate of inflation is thus

indeterminate.

1 Define é_jn](aj- Eij -R)O q., ad mutiply this out to see that é_mjajkj
I

=q,, +ak.

2 Define éjmj (aj - 5)2 °q’. Multiply out this expresson and notice that
-23,maa+g jmjgz =-a . Thus § ma; = +a .
3 See the gppendix for an example in which the relation between a; and k; is expliatly

derived.



The intuition behind the result that the rate of inflation is higher under the nationd wefare
maximisng monetary regime--if there is a pogtive relation between the two key parameters, the
effectiveness of monetary policy and labour market distortions--is the following: The more effective
monetary policy is (ahigh a) the lower the margind cods of usng monetary policy. If in this
Stuation, distortions (k) are adso high, the central bank as a higher incentive to use active monetary
policy. This problem is magnified by the fact that the central bank cares for nationd welfare insteed
of averages. In this case, countries with a high level of digtortions are strongly taken into account.
Given that this is known to rationd private agents, the expected rate of inflation increases, hence a
higher inflation bias results. If, on the other hand, a and k are negatively relaed, the result is
reversed and the inflation biasis lower.

The centrd bank will dso take into account that the impact of monetary policy differs in the
member countries, according to the sze of the variance of the monetary policy transmission
mechanism. Thisimplies that for some countries much less monetary policy is necessary to stabilise
shocks whereas for others more would be needed. But since only one common monetary policy can
be s, the central bank is required to balance these influences, leading in the end to the result that
common shocks are stabilised less because a stronger reaction would hurt some countries more than
they would gain. In other words, the ECB becomes more cautious in usng monetary policy to
stabilise shocks.

As differences in the tranamisson mechanism play a key role in our results, the questions thus
arises how important these are in redlity. The literature on this point is difficult to interpret because
the underlying question has usudly been different from ours. Some maintain the differences in the
transmisson mechanism are S0 large that they will make the operation of EMU difficult (Cechetti
1999). Others argue that these differences are due to differences in financid sructures, which will
diminish over time as countries share a common monetary policy (Dornbusch, Favero and Giavazzi
1998). Most empirical studies concur, however, that a present there are il large differencesin the
transmisson mechanism, athough they are difficult to estimate precisgly (see eg. Borio 1995,
Gerlach and Smets 1995). Table 1 reports the estimates from Cechetti 1999, which suggest that the

differences in the output multiplier are consderable. The highest coefficient is over 3 times larger



than the lowest. There is thus some evidence that differences in the tranamisson mechanisms are

large.

4. A welfare comparison

Having derived the difference in inflation and in the stabilisation of shocks under the two
dternative objective functions for the common centrd bank, it remains to be seen what welfare
implications thiswould have.

Given that the comparison of welfare under the dternative regime should be done on an ex-
ante bads, we concentrate on expected welfare losses. We start with an evauation of the average
welfare of al union members. In the case that the common central bank cares for averages, we have

expected losses for the entire union of (after usng equation (1) to substitute out for employment):

E[LA]=E[béjmj(ajWAx+x+ej - kj)2+(pA)2J (8)

which can be rewritten, by multiplying out the quadratic terms as

E[LA]: béjm(l- aW, fs?+bs ? +bk’ +(bﬂ)2 +W's?2

where the last terms, the variance of the aggregate common shock, can be written as
Elx?)=s o +sZ2/N if dl countries are of equal size, and the number of countries is indicated by
N. For a sufficient large number of member countries the variance of the aggregate common shock
will thus be dominated by its area-wide component.

Likewise, the expected loss under the dterndiveis

E[LN]= béjr’q(l- ajWN)zsf +bs2+bk”+ bz(qa’k +5E)2 +W's?2 ©)

The difference isthus given as

gt ]- g ]={8 ml- a,w, P +wE - |8 mi- aw, ) + W fjos? (10)
- bzsa,k[aE+qa,k]



On average the members of the monetary union can be thus better off under a common centra
bank which minimises naiond wdfare losses, as the fird teem in (10) is podtive given tha
WM <W* . Thisfirgt result is not surprising: the average of nationa welfare losses should be lower
under a centra bank that explicitly attempts to minimise them than under a centrd bank that does
not. What is not so evident is that the gain from having the ECB look a nationd losses isincreasing
in the variance of the common shock s?. As we have aready argued above, this reflects the fact
that ECB now takes into account that different countries have a different need for active monetary
policy in reaction to acommon shock. 1t will therefore sabilise less which is beneficid for any sngle
country. Obvioudy, the gain from this regime is thus larger the higher the variance of the common
shock. The effect is strengthened if the (common) dispersion of the a ;'s increases.  This can be

seen by rewriting (10), by using the definitions made above, as

et ]- )= w, - w e oz +a° fw, +w,)- 2ajps?
- bzqa,k [a 0.k

The second term expresses the fact that the inflation bias might be higher whenever the centrd
bank cares of nationd welfare rather than average welfare. This is the case if the relation between
the effectiveness of monetary policy and distortions is positive. As argued above, in this Situation the
central bank has a higher incentive to use active monetary policy, thus pushing up the expected rate
of inflation. If, onthe other hand, g, , <0 the result is reversed and countries are clearly better off
under a central bank that maximises netiond welfare.

However, even if union member countries are on average better off under a common central
bank that looks at nationa welfare, this does not necessarily imply that every country is better off in
this Stuation.

Dropping the summation in (10), the welfare comparison for any single country yieds.

10



et ]- L] ={a- aw, )2 + W2 - |1- a w, )2 + W Jbs? (12)

- b qa,k 2ak +qa,k

For any individud country, the wefare difference under two policy options for the common
centra bank remains thus the sum of the differences in the inflation bias and the stabilisation to
common shocks. The inflation bias term is unchanged, and remains, as discussed above, a function
of thereation q, ,. Given tha we do not have any information about this relation, except for our
very oecid example in the gppendix, it ssems more promising to focus on the sabilisation role of

monetary policy and ask how the transmisson mechanism determines under which regime a country
would fare better. Wethusset g, , = 0 and focus on the first termiin (11).

Obvioudy, thisisafunction of a; only. We begin by setting a; =0, in which case the firs
term would clearly be postive given that W, >W, . The country would hence gain if the centra
bank would care for nationd wedfare. Since monetary policy in this country is assumed to be
ineffective (@, =0) it loses from an active monetary policy because inflation variability would
increase without any gain in terms of lower output varigbility. Thus, the less the common centra
bank stabilises the better it is for such acountry. Thesameistrueif a; ® ¥ because then the first
term would dso be clearly pogtive. In this case monetary policy would be supereffective and the
country would dso prefer a less stabilisng centrd bank as moderate monetary policy would be

aufficient. Otherwise, output variability would increase by too much for this country.
Hence, the regime preferred by country j isanonHlinear function of itsown a ;. To derive the

aiticd a ; @ which the country would just be indifferent with respect to the objectives of the

common centrd, we st the fird tem in (11) equd to zeo s tha
(t- a,w, P +We =(1- a,w, ) +W& . Theditical & isthusimplicitly determined by:

& WorW, o 1+bla” + 2/2) (12)

1+a? 2 b*bt +qa)](1+a b)

11



There are hence two solution for a ; that fulfil this condition (see Figure 1). To find the

a /l1+a?2 1-a:

ﬂl J (~ J)J: '~ equd to zero. Thisisthe
" )

caseat a ; =1, which thus determines the maximum of the RHS of equetion (12) function.

maximum of the function & /L+ 51.2), we set

5. Concluding remarks

We have found that it makes a difference whether the central bank of a monetary union bases
its decisons on the average vaues of inflation and employment for the entire area, or whether it
recognises that differencesin nationa performance can lead potentidly to large differencesin nationa
welfare and therefore tries to minimise the average of nationa wdfare. If it minimises the (weighted)
average of nationd welfare it will clearly stabilise less than a centrd bank concerned with union wide
developments would do. It might, on the other hand, also produce a higher inflation bias, however,
depending on the relaion between the transmisson mechanism and the digtortions in member
countries.  Given that such a centrd bank stabilises common shocks less, member countries gain
more if the variance of common shocks increases. This is because the centra bank takes into
account that stabilisation might be too strong for some countries. Thisis the reason for the somewhat
counterintuitive result thet less gabilisation might actudly be wefare increasing.

Proceeding independently De Grauwe (2000) addresses the same question.  With a two
country mode he arrives & smilar conclusons using a series of smulations. Our more generd
formulation dlows us to derive generd andytica resultsin a multi-country setting.

It is worthwhile to emphasise that our results are completely independent from two issues that
usudly come up in any discusson of nationd divergences within EMU. Firs, whether and how the
ECB should weigh the variables from member countries when it caculates area-wide averages (i.e.
population or GDP weights). And second, whether different countries have different preferences
concerning the trade off between output and inflation, an issue that much dominated public discussion
in countries like Germany. We have explicitly assumed that preferences are the samein al countries,
reflecting the evidence that preferences on this seem to have converged over the last decades

(Callins and Giavazzi 1993, Hayo 1998).
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Ancther, somewhat deeper, issue that remains unresolved in our view isthat of the foundation
of the aggregate welfare functions used in most policy andyss. The bass for a nationd welfare
function is usualy the assumption thet dl agents within one country are in the same Stuation so that
one can think of a country as being populated by one representative agent. This assumption
becomes probably even more problemeatic, than it is dready in the standard national context, when
one consders the euro area because the euro area is even more heterogeneous than even large
member countries. Moreover, a the nationd level preferences can be mediated via a single
integrated political sysem. Thisis much less the case in the EU, which does not condtitute a politica

union.

13



Appendix 1: An example for the relation between a; and K,

In this gppendix we derive the connection between distortions and the transmisson mechanism
explicitly. We begin with labour demand and the endogenous amount of digtortion in the labour

market. The productive sector in each country is represented by a Cobb-Douglas technology
Y, =K3°N/, gl [0]], where the capital stock K is constant and normalised to one. Labour N is

employed by profit maximisng firms to the point where its margina productivity is equd to the red
1

@ Qo1
wage N, :EgFJ: where W, and P denote the national wage and price levels respectively.
9&h g
Wenormdise P, , =1. Lower case |etters denote naturd logarithms and parameters are constant

and positive. p denotesinflation and therefore the logarithm of the current price level. Taking naturd

logs, labour demand becomes n; = - In g+i1(wj - pj)° n - aj(w. - pj) where n; isthe full
g_

J

employment level. Thus, labour demand is faling in red wages, resulting in employment below full
employment. We assume that labour is supplied indagticaly. Hence the level of employment is
determined by the labour demand schedule. Note that we assumed that the reaction of labour
demand to real wages is the same as the slope of the Phillips-curve a | .

Next we assume that preferences of al nationa labour union members are identica, and since
firms produce a homogenous good, this alows us to represent them by a single union that coversthe

whole country and maximises the objectives of a representative union member. His or her objectives

are given over red wages (wj - pj) and a devigion of employment from full employment
(nj - ﬁj)z.

Our assumptions are reflected in the following utility function for the labour union in country |

U, :bj(wj - pj)- %(nj - ﬁj)z. b; messures the degree of union aggressiveness thet is, for

ingtance, determined by the influence of the group of ingders in the labour union (Lindbeck and
Snower 1988). Given this utility function, we can derive the wage demand of the labour union by

J

maximising this function with respect to wj as w, = p+b—2, leading to an employment leve of
a:
J

_ b].
nj =nj- —.
a;

14



Next we use this setup to show that one can dso directly link the a;'sand k;'s. Thus, we
explicitly relate the efficiency of monetary policy incountry j a; with the level of distortion in country
j k;. We define k| =nj - n; and normalise the (log of ) full employment level to zero to have
findly a k;, =b; which inversdly relates the dope of the Phillips-curve to the level of distortions in

each country.

Intuitively this can be undersood as follows. Assume eg. that the digortions which are
responsible for the fact the output is below its potentid are due to distortions in the labour market.
The power of labour unions pushes the wage level above its market clearing level; as a consequence
employment islowered. Theleve of distortions must be considered as endogenous because it is due
to the influence of labour unions, and the latter will take into account how monetary policy affects
output. The more monetary policy can achieve in simulating output, the less incentives there are to
avoid digtortions. Thus, the endogenous determined amount of distortionsin an economy isinversaly
related to the effectiveness of monetary policy.

We presented this bare bones modd only as an example. Different specifications of what
digtortions cause a difference between desired and equilibrium output might come to different resuts.
The genera point we wanted to make is smply that one should not consider the dope of the short
run Philips to be independent from these digtortions.

15
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Table 1. Differences in the Transmission Mechanism

Country Impact on Output of a 1-Percent Increase in
Interest Rates (absol ute changes)
EMU-Members
Bdgium 0.72
France 1.30
Germany 1.21
Irdland 0.76
Ity 0.64
Portugal 0.39
Spain 0.46
EMU-Nonmembers
Denmark 0.48
Sweden 0.56
United Kingdom 0.53

Source: Cechetti 1999.
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