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Abstract
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should it instead focus on (appropriately weighted) national
welfare losses based on national rates of inflation and growth?
We find that a central bank that minimises the sum of national
welfare losses reacts less to common shocks. This can lead to
higher average union-wide expected welfare if the variability of
common shocks is large relative to the inflation bias and if
idiosyncratic demand shocks in the non-tradables sector are not
too high.
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1. Introduction

The common monetary area in Europe reveds sgnificant differences among its member sates in
inflation and growth, as Figure 1 documents. Should the EU's monetary authority, the European Centra
Bank (ECB), react to these divergences? The standard answer is no and the ECB is held responsible
only for the average performance of the entire euro zone. This, a lead,, is the officid mandate and
pogition of the ECB. However, as in some countries the performance sarts to diverge consderably
from the average this answer is not satifactory. It is not satisfactory because it does not take into
account that the EU was created to serve the interests of its member states, which remain the basic
politicd units in Europe.  This diginguishes the euro area from nation dates, even very federdly
organised ones, in which the main political unit coincides with the monetary union.  Countries whose
performance diverges a lot from the average are not served gppropriately by a one size fits dl policy if
the welfare loss is a convex function of the output gap and inflation, asis usudly assumed. The average
welfare loss of member States increases as the standard deviations of output and inflation increase.

But in amonetary union it isimpossble to have a naiondly differentiated monetary policy. Oneis
thus tempted to conclude that the ECB might bemoan nationd divergences within the euro area, but that
there is nothing it could or should do about them. This conclusion is, however, rash if one admits that
monetary policy, at least in the short run, can have output effects. Referring to the current problems the
question is thus whether the inflation rate of, say, Irdland should be consdered just as one eement in the
caculétion of the average area-wide inflation rate or whether one should consider the high welfare losses
it causesin Irdand separately. The Situation in that particular country would presumably affect decisons
by the ECB much more under the second approach.

What should the ECB do? Should it base its decisions on the area-wide averages of inflation and
growth, or should it attempt to minimise the (weighted) average of nationd welfare losses resulting from
nationd inflation and growth rates? We am to provide a first step towards an answer by showing to
what extend these two choices would lead to different policies even in a world where the preferences
regarding inflation and unemployment are identica, but where there are differences in the monetary

trandtion mechaniam.



Figure 1: CPI-Inflation and Unemployment for EU-12
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In order to focus on this issue, we consider the ECB as a homogeneous body where al members
of the governing body have the same objective. Thisisin contrast to recent work that focussed on the
impact nationaly oriented policy makers within the ECB board have on the common monetary policy in
the Euro-area (Aksoy, de Grauwe and Dewachter 2001; Berger and de Haan 2001). However, we
congder two different objective functions namely the minimisation of a Smple euro-area wide objective
function and the minimisation of a weighted sum of nationd wefare losses. Similar gpproaches have
been chosen before by De Grauwe (2000) and Gros and Hefeker (2002). We extend on the previous
work and are able to provide a closed solution instead of usng smulation anadyss for our wedfare
andyss. Moreover, we explicitly consder the cause of divergent rates of inflation within the member
countries, even if the rate of inflation is the same throughout the area for traded goods. We introduce a
non-tradable goods producing sector which implies that higher growth rates lead to higher rates of



inflation. This is the short-run equivaent of the so-caled BaassaSamueson effect (for empirica
evidence see De Grauwe and Skudelny 2000; MacDonald and Ricci 2001).1

The remainder is organised as follows The next section presents the moded used for the andysis.
We use a standard Barro-Gordon model because we want to draw attention to a general point that
arises in a slandard mode, namely that there is a difference between area-wide wefare based on the
(weighted) area-wide averages of nationa performances and the average area-wide welfare based on
(also weighted) national welfare, which arises in the standard gpproach but has been neglected so far.2
Section 3 caculates the policy resulting under both choices (in the form of reaction functions), while

section 4 draws wefare conclusons. Section 5 concludes.

2. The National Economy

Congder the following generdised modd. We consder an economy that produces two
composite goods, a non-tradable good (indexed N) and a tradable good (indexed T). In both sectors
production is with a Cobb-Douglas technology (where the capital stock is normaised to one).3

Then, output in the non-tradables sector is

YN:&ﬂgaiE
i gV\/Iﬂ i

90 that output is declining in real wages, where W is the economy-wide wage in country. E, is a

country and sector specific supply shock. Likewise, output in the tradables sector is
T =&
vr= 2 x
gV\/i a
where X isasupply shock to the tradables sector that affects al economiesin the monetary union in the

same way. Arbitrage ensuresthat prices for traded goods are equalised across the union.

1 This is a gandard phenomenon: as overdl demand increases the demand for non-tradable
goods increases as well. But given that supply of non-tradables is less dadtic (than that of tradables)
their relative price hasto incresse.

2 The generd principle that taking country specific effects into account may be welfare increasing
will survive in more elaborate set ups aswell.

3 For aderivation such of amodd, see Adrian and Gros (1999).

3



Tota output in economy i isaweighted product of output in the two sectors.
Y, = (YA

The price leve in the economy is dso aweighted product of the price levelsin the two sectors
P= (PT)(l' bi) ><RN )bi ,
where b, is the country specific share of non-tradables in the economy's production, i.e. the Size of the
non-tradabl es sector.

Findly, the market clearing condition in the non-tradables sector requires that the value of tota
output in the non-tradables sector equal the demand for non-tradabels in country i, a function of total
output (or income):

PV %YM =b, P XY, F
where F, is a sector and country specific demand shock. It captures the influence of higher income

growth in some of the member states. We have used the same weight b, in both production and

demand for non-tradables to ensure that in the absence of shocks the equilibrium implies areative price
of tradables to non-tradables of one. With Cobb-Douglas preferences the demand for non-tradables is
acongtant.

We assume that labour is mobile between sectors so that wages in the two sectors are equd.
They are st at the beginning of the period and fixed for the rest of the period. Unions wish to stabilise
current employment, so they will set wages equd to the expected price change

Wi = Pl - By
Log-linearisng, and trandforming into rates of changes, the above equations and suppressing time

subscripts, we can rewrite the system as (with lower case |etters denoting logarithms)

yi = ai(piN - Wi)+ei (1)
yiT :ai(pT' Wi)+x 2
Yi =(1' bi)yiT +biyiN (3)



P ° P :(1' bi)pT +b,p’ 4
prHYr =Pty T ®)
w; =Inp-Inp;°p;f (6)

where we have set, without loss of generdity, the constant Inb, = 0. All shocks have an expected

vaue of zero and a congtant and equal variance of s2, s? and s?. The covariance between any two

of them is assumed to be zero.

It is sraightforward to solve thissystem. Firgt use (1) and (2) in (5) and the result in (4) to get

pi:pT+Xi+Zi' (7)

where X; = b, (x- &) measures the rdative importance of the shock to the tradables sector

1+a,
weighted by the size of the non-tradables sector. z, = ﬁ xlf—‘xf . measures the demand shock,
-l a;

again weighted with the relaive Sze of that sector. In addition, the effectiveness of monetary policy a,
plays arole because it determines how much of an active monetary policy is needed to address shocks.
Totd output in the economy is obtained by using (1), (2) and (7) in (3)

yi:ai(pT'W)+aiZi+X' X;. (8)

As abadsfor the evduation of the dternative policy regimes introduce socid wefare functions for

¥
each country. The national preferences are formulated as aloss function L, = E,. l[é dt Li,t} where
t=1

L, is the per period loss function of the monetary authority, and d is the common discount factor.

Because dl periods are ex-ante identical we drop the time index. The period loss function is pecified as

L, :C[Yi' ki]2+pi2’ ©)



where c isthe relative weight country i places on employment in comparison to inflation p. Kk, measures
the output target in country i. If output is below the target output, thisis usudly due to distortions in the

labour market or distortive taxation (see Barro and Gordon 1983). Taxation distorts supply of and

demand for labour services, depending on what taxes are charged. Also, strong labour unions may use
their power to push wages above the market clearing level. If labour unions are characterised by a
separation into indders and outsders, the former will st wages too high for full employment.

Normalising (the log of) natural output to zero, k; >0 measuresthe Sze of this digtortion.

Notice that equation (9) is meant to gpply to nationa governments, as well as to the common
central bank. It isaso used asthe basis for the welfare comparison below. We therefore abstract from
any problems of delegation and differences in preferences that has been the focus of much of the
literature on central bank palicy.

3. Monetary Policy

We now proceed to caculate the optima monetary policy under two different assumptions about
the objective of the ECB. It could either minimise the (weighted ) average of nationa losses, or
dternatively minimise the loss function caculated at the euro arealeve, using the (weighted) averages of
nationd inflation rates and output gaps as input. The first case could represent the case where nationd
representatives determine monetary policy.  Assuming that they only care for ther nationd
developments, each of them would look at nationd welfare losses. Simply summing up these objective
functions would yield such a policy, where it has been assumed that the weight of any single country can
differ according to its economic importance. In addition, this would correspond to a weighted welfare
function ala Bentham. The second case would be the case where the ECB board adopts a truly
European perspective by looking only at EMU wide averages. This, in contrast to the first gpproach is
what the ECB is expected to do according to its Satutes.



3.1. Minimising national welfare losses
The union's monetary authority maximises the weighted average of nationd utilities (indexed N).

Thisleads to the following programme:

Minimise L, = éim[c(yi k) + pf], (10)

where the relative weight of country i is ir, , with § . m = 1. Notice that the ECB'sinstrument p' is not,

as usualy assumed, the rate of inflation but the rate of inflation (price change) in the tradables sector
because the ECB cannot directly address the different price levelsin the non-tradables sector of member
countries.  The common area wide rate of inflation in tradable prices is equivaent to the weighted
average of overdl CH. Inflatiion will differ across countries only due to unequad demand (or
productivity) developmentsin the NTG sector, which we assume to cancel out on average.

This is ensured by the fact that all country specific shocks cancel in the European aggregate, i.e.
é mx; = x =0 and éi mz, = z=0, where a bar over a variable denotes its weighted average. By
congtruction, any common component of asymmetric shocks is contained in the common shock.

Using equations (7) and (8) in (10) the first order condition is

Tees _

o éim[cai(ai(pT S pf)raz +x-x- k)T x4z )]:O

leading to expectations about inflation that are equa across dl countries as follows from (7) since dl
shocks have an expected value of zero. Thus pf =p° = cé .ma k;. Using this in the above equetion

and collecting terms, we have the monetary policy of the ECB as

p' = Céimaiki - W(ng +céimafzi - céimaixi). (11)



3.2. Minimising aver age welfar e losses
Alternatively the ECB might base its decison on an area wide utility function that uses the

averages of nationd output and inflation (indexed A). 1ts problem then becomes

Mirimise Lo, =[& m(y, - k)] +[& ,mp.] - (12)

Using weighted averages of variables in this expression and equations (7) and (8) in (12), the firgt

order conditionis

ﬂﬂE?‘Ca[ap p)+x+8 maz - k|+p’ =o0.

Rationd expectations in the private sector imply p; = p° = cak. Using this in the above equation and

collecting terms, we have the monetary policy of the ECB as

=cak - (13)

T

p (X+a ma,zl)

1+ca

3.3. Comparing rates of inflation

To compare the palicy choices of the ECB board under the two aternative regimes, we first have
to derive the rates of inflation from the price increases in the tradables sector. From (7) and (11) we can
calculate the union wide rate of inflation as p™ = § mp; = a mp’, i.e. it has the same vaue as (11)
if we take into account that average idiosyncratic shocks are zero. By the same logic the rate of inflation
inthe"averageregime’ p”* isasin (13).

For adirect comparison of the two rates of inflation, it is convenient to rewrite expression (11)
with the help of the following definitions: Noticethat § ma,m, =g, ,, +am where mz=k;, x;, 7 and

where q,, , isthe correlation between varigblesm and a. Define g, , = é_im(ai -a)(m, - m) ad



multiply it out to confirm the result. Further, we define the dispersion of the a,'s as o2 = g“;lim(ai - 5)2
andhave § maZ =q’ +a .

Using these result we can rewrite (11) as
pN :C(qa,k +ﬂ)- L —2 (CEX+Cé. i rnaizzi - C(qa,x +a))
1+ c‘qj +a ’

Since x = 0, the last term on the RHS of this expresson vanishes. The last but one term on the
RHS aso vanishes if we assume that the correlation between the shocks x and the transmisson of
monetary policy a, is zero. In fact, given that the shocks have expected vaue of zero, there is little

reason to expect that there is a any relation between economic shocks and the transmission of monetary
policy. Wethereforeset g, , =0.

However, as argued in Gros and Hefeker (2002), this reasoning does not gpply to the correlation
between dructurd digtortions and the tranamission of monetary policy. The effectiveness of monetary
policy islikely to depend on structurd characteristics of an economy and vice versa, hencetheterm g,
is not necessrily zero. In an explicit modd of optimising wage setting behaviour of labour unions (that
giveriseto k) it can be shown that it is likely to be negatively related to a,; (Gros and Hefeker 2002).4

With these assumptions (14) smplifiesto

(o}
N

p" =dla, +ak)- w§i+a_-- (14)

where W = Calbﬁ c(qg1 + 52)).

Using our definitions the rate of inflation under averaging (13) becomes

4 A gmilar story could be told by assuming thet high distortions k;j are likely to be related to a high
degree of wage indexation which imply alow vaueof a;.
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1
—2

(cax + cala, , +az))
l+ca

p” =cak -

Again, this smplifies further by noticing that z = 0 and assuming that the correlation between the
transmisson of monetary policy a and any idiosyncratic demand shocks z is zero as well. Then (15)

collapsesinto

p”* =cak - W'x (15)

with W* = ca /lL+ca’ ) and thus W* < W
Obvioudy, the next step is to compare the rates of inflation that the two dterndtive objective

functions for the ECB would produce. Thisdifferenceis
N A C 2 8 2 —2
o momy» fct- & mais o) w
with w = &+ 052X1+ c(qf1 + 52)).

The comparison shows that the "nationd regime’ will produce a lower rae of inflation if the
correation between the digtortions and the transmission of monetary policy is negative (asis likely to be
the case) and if the weighted sum of the demand shocksislarge. In both cases the central bank will set
a more redtrictive monetary policy because it takes the negative correation into account and stabilises
demand shocks by redtricting monetary policy. Only the common exogenous shock would push up the
rate of inflation in thisregime.

It is obvioudy important that ¢, is non-zero for the rates of inflation to be different under the

two regimes. One can this be explained? The intuition behind the result thet the rate of inflation is higher

10



under the nationd wefare maximisng monetary regime--if there is a pogdtive relaion between the
effectiveness of monetary policy and labour market digortions—-is the following: The more effective
monetary policy is(ahigh a ) the lower the margind codts of usng monetary policy. If in this Stuation,
digtortions (k) are aso high, the central bank has a higher incentive to use active monetary policy. This
problem is magnified by the fact that the central bank cares for national welfare instead of averages. In
this case, countries with a high level of digtortions are strongly taken into account. Given that this is
known to raiond private agents, the expected rate of inflation increases, hence a higher inflation bias
results. If, on the other hand, a and k are negatively related, the result is reversed and the inflation bias

islower.

3.4. Theimportance of differencesin the transmisson mechanism
It bears noting that differences in the transmisson mechanism are the only factor that drives

differences in the policy choice in the two regimes.  Setting the transmisson mechanism in the countries

equd (a; =a ), one notices that the difference between the two rates of inflation disappears irrespective
of the decison making system in the ECB. Thiscan beseen by setting a;, =a in equation (14). In this

case, the constant a can be put before the summeation sign and thus the two expresson become smilar.
Hence, we can edtablish that the only factor tha redly matters are differences in the transmisson
mechanism, and that demand shocks do not play arole in the decison making mechanism of the centra
bank. Regardless of the particular objective function of the centra bank, they will be taken care of in the
same way.

As differences in the transmisson mechanism play akey rolein our results, the question thus arises
how important these are in redity. The literature on this point is difficult to interpret because the
underlying question has usudly been different from ours. Some mantain the differences in the
tranamisson mechanism are 0 large that they will make the operation of EMU difficult (Cecchetti
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 Oornbusch, Favero and Giavazzi

1998). Most empiricd studies concur, however, that at present there are il large differences in the

11



transmisson mechanism, dthough they are difficult to esimate precisely (see eg. Borio 1995, Gerlach
and Smets 1995, Eijffinger and de Haan 2000, Toolsema, Sturm and de Haan 2001). Table 1 reports
the estimates from Cecchetti (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 differencesin the tranamisson mechanisms are large.

Table 1. Trangmisson of Monetary Policy

Country Impact on Output of a 1-Percent Increase in
Interest Rates (absolute changes)
EMU-Members
Bdgium 0.72
France 1.30
Germany 121
Irdland 0.76
Itay 0.64
Portuga 0.39
Spain 0.46
EMU-Nonmembers
Denmark 0.48
Sweden 0.56
United Kingdom 0.53

Source: Cecchetti 1999.

4. A welfare comparison
4.1 Individual countries

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

Given that the comparison of welfare under the aternative regime should be done on an ex-ante
basis, we concentrate on expected welfare losses and summarise them as DL, = E[ L“,'] - E[ Lf\] We

12



dart with an evauation of the welfare difference for a sngle country. Using the rates of inflation in the

loss function, we get

1 — )
DL, = (1+Ca|2)i (\/\/N2 - VVAZ)S)Z( +§V\/\‘ Q§ iaz Si :

9
i & a ;

+c{a, +akf - (ak[}

(17)

oo

It isnot apriori clear if the individua country profits more from a nationd or an average regime.
Giventha W' < W* the first term in curly brackets is negative. Thus the larger is the variance of the
common shock the more the country profits from the nationd regime. The reason is that the nationd
regime takes the larger variety of tranamisson mechanism more into account than the smple averaging
does. Thisisbenficid for country i.

On the other hand, the larger the variance of the weighted sum of the idiosyncratic demand shocks
is, the more the country would benefit from the averaging regime because then the monetary policy
would not react a dl to demand shocks, given that they cancd on average. Findly, the larger the
negdtive corrdation between digortions and tranamisson of monetary policy, the more attractive is the
nationa regime. Thus, if demand shocks are not too important, individua countries are clearly better off
if the common centra bank follows anationd regime.

One immediately 86101?3 It_ha‘t the nationd regime becomes less dtractive if the variance of the

demand shocks increases, ? > 0, which is due to the fact that in the dterndtive regime these shocks
S

z

disappear with aggregation. In the naiond regime they are responded to and this affects individua
countries negatively as monetary policy reacts to the idiosyncratic shocks in the other member states.

However, the attractiveness of the nationa regime increases if the (negative) correlation between

digortions and transmission becomes larger sSnce & >0 which is due to the reasons discussed above.

ak

Also, % <0 o0 that a higher variance of the common shock makes the nationa regime more

X
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atractive as W' < W*. Again, this is due to the fact tha in the nationa regime the divergence in the
transmission of monetary policy is taken into account.

Ovedl, and not surprisngly, the transmisson of monetary policy is the crucid factor deciding on
the relative merits of each of the two regimes. To see in which way, disregard the second expresson in
(17) and set q, , = 0 for mplicity. If a; ® O the expression is clearly negative because W' < W".
Thus, if monetary policy is not effective a al, the country is better off under the national regime. As
monetary policy is less active under this regime this must be better for a country that does not benefit
from monetary policy. Otherwise inflation variability would increase without providing any benefit at dl

for country i.
.2

& 2122 0

If, on the other hand &, ® ¥, DL, is a function of (\/\/“2 - \/\/“2)55 +§V\/Nﬁs? only.
a -
o

Thus, the nationa regime is more attractive, DL, <0, if the variance of the common shocks is sufficiently
larger than the variance of the demand shocks. If, on the other hand the demand shocks are more

important, the averaging regime is more attractive for a country with a super-effective monetary policy.

4.2. Average welfarein the monetary union
Taking finaly the expected wefare comparison for the entire union, DL = é_ DL, weget

(18)

o= e w22
f & a p

+c{a,, +akf - (&K}

ol o

which, like above, shows the influence of the sze of the common shocks, which would suggest the
national regime, and the variance of the demand shock which would suggest the average regime. In
addition, we have the difference between the time consistency problem and the response to the shocks.

Giventhat W' < W", it is likely that the overal expression is negative and that thus the countries within

14



the monetary union would, on average, bendfit if the ECB followed a nationd rather than an average

policy regime.

5. Conclusion

We have found that it makes a difference whether the centra 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 differences in nationa performance can lead potentialy to large differences in nationd welfare and
therefore tries to minimise the average of nationd wdfare. If it minimises the (weighted) average of
nationa wefare it will clearly stabilise less than a centrd bank concerned with union wide devel opments
would do. It might, on the other hand, aso produce a higher inflation bias, depending on the rdation
between the transmission mechanism and the distortions 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 centrd bank takes into account that stabilisation might be too strong for
some countries.  The reason for the somewhat counterintuitive result is that less stabilisation might
actudly be wdfare increasing.

A result which is usudly not taken sufficiently into account when discussing the decison making of
the ECB s that it becomes unimportant which mechanism the ECB uses once the transmisson of
monetary policy is equa within the member states. The empirical evidence that at present there are il
large differences suggests that it is far from irrelevant on what aggregation procedure the ECB bases its
policy decison. There might, a the present, be thus large potentid wefare implication from a shift to
another objective function. On the other hand, one might expect that with a common monetary policy
the differences in the tranamission mechanism might be reduced over time. At present however, and in
particular with a view on the upcoming enlargement not only of the EU but dso of the EMU, the ECB
should reconsider its decison mechanism. The problem that we have pointed out here might lose its
importance for the current members of EMU over time but with the enlargement it is likely to regain
force. One can reasonably expect that newcomers to the EMU will show considerable differences in

ther transmisson of monetary policy in comparison to the older members. Thus agreeing on the
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appropriate decision making process in the ECB upon its enlargement should not only take into account
that too many members will make it more difficult to reach decisons (Buiter and Grafe 2002). It isaso
important that national asymmetries be taken into consderation.

This, however, raises a question that we have not answered in this paper. How could one design
a mechanism and ensure that it is implemented that pays more attention the nationa devel opments than

the current averaging does?
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