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Abstract

In this paper, we show that imposing linear penalties on inflation and income divergences to
a common central bank could be an interesting solution to stabilization problems in a
heterogeneous monetary Union. We find an “optimal contract” for monetary policy which
enforces the optimal solution for maximizing Union-wide welfare. This contract may provide
a good institutional response to stabilization problems raised by monetary policy
transmission asymmetries, as described in De Grauwe Senegas (2004).
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1. Introduction

How the common monetary policy design in the Eureaashould take into
consideration asymmetries in the transmission aflaaimong the different member-states is a
major clause of concern for the European CentrakB&CB). Asymmetries in the Euro area
are widely recognized and the ECB more and moredexnabout the suitable conduct of
monetary policy in such a heterogeneous environméhinking about the enlargement
process, it is no doubt that heterogeneity willréase within the EMU, either in the
transmission channel of monetary policy or in igiuzatic shocks However, for the
moment, the main objective of the ECB is to preseuxice stability for the euro area as a
whole, paying most of its attention to Union-widatmut and (principally) inflation and
neglecting, at least on the level of principle$lation and output divergences in Union.

Yet, the optimality of such a strategy based upomobtwide magnitudes can be
guestioned, especially in the presence of subatadivergences within the Euro area. A
number of recent theoretical studies have analtlzedmplications of Union heterogeneity on
the optimal monetary policy design. De Grauwe (30@ros & Hefeker (2002) and De
Grauwe & Senegas (2004) have shown in particular ttie presence of asymmetries in the
transmission chanrfels a case for taking account of “national inforimat and not only
“average information”. More specifically, by attetimg to stabilize only average inflation
rate and output-gap, the common central bank rsazh@wver level of social welfare than that
which would be reached if she were concerned bysthkilization of national inflation rates
and output-gaps. Thus, using national informatiorthe design of the common monetary
policy allows the common central bank to deal witl heterogeneity induced by asymmetry.
So, if the transmission asymmetry of monetary politccreases with the enlargement of
EMU, it will raise the need to consider nationalomnation in the formulation of optimal
monetary policies in the Union.

Nevertheless, a central question remaisv to take national information into
consideration. Two responses to this question @mervisaged: amstitutional response,
inspired from the recent results in the literaty®e Grauwe & Senegas, 2004), or a
contractual responsenspired from the literature on the agency probla a principal-agent
relationship framework, optimally solved if the qeipal imposes the “good” contract to the
agent.

On the one hand, De Grauwe & Senegas (2004) sutigggdhe common central bank
should minimize a loss function defined as a weidrdverage of national loss functions. This
suggestion corresponds, in practice, toirsstitutional reformallowing monetary policy to
come from negotiations (discussions) inGaverning Councilformed by delegates of all
member states who defend national interests. Icahéext of the EMU, such anstitutional
solutionrequires a major change in the conduct of mongtalicy because nowadaysas
laid down in the Treaty, each Member of the Govegr€ouncil is therefore well aware that
he or she is not a representative of a country but)acts (...) in deciding the appropriate
conduct of monetary policy for the euro area as kole”.> Furthermore, the negotiation
procedure could eventually give rise to inflatiorades or conflicts conducting to non-
cooperative solutions in the Union, so that theeaarght become worse than the disease.

On the other hand, we propose in this paper amnalige procedure for monetary
policy to capture national information. We analyzeontractual solutiorin which the Union

! For some empirical evidences of asymmetries ofonat shocks or transmission mechanisms in the new
members of the European Union, see Angeloni &24106).

2 If asymmetries arise only in macroeconomic shouk#)g aggregated or national data doesn't affecttnion
social welfare and there is no reason to prefes#io®end strategy to the first one (see De Grau@@))R

% See the declaration following the Governing Coumgieting dated from March, 30 (2000).



(acting as the “principal”) would delegate monetpojicy to an “agent” who is the common
central bank. With such an institutional arrangetmtr@ Union still leaves monetary policy in
the common central bank care, who acts as an indepé agent, but the “principal” has to
ensure the appropriate incentives to the “agenté ¥earch for the optimal form of this
delegation, namely an “optimal contract” for thercoon central bank, and we show that
such an optimal contract exists. In the contractional information is taken into
consideration by the monetary policy decision-mgkinocess if penalties are imposed to the
central bank in function of the weighted standagdiations of inflation and unemployment in
the Union. Well-defined values for these penalttes enforce theoptimal solutionfor
monetary policy, allowing maximizing Union-wide salcwelfare. Moreover, we show that
the optimal contract is very simple and is notestaintingent, as in Walsh (1995).

We first summarize, in section 2, De Grauwe & Sese(R004) framework before
studying the “optimal contract” for monetary poliay a similar framework, in section 3.
Section 4 proves that our solution is very genaral not model-dependent, while section 5
dresses some concluding remarks.

2. De Grauwe & Senegas (2004) model

De Grauwe & Senegas (hereafter DGS) compare twa staategies for monetary
policy: a strategy based aon-aggregated national daNA strategy) and a strategy based
on Euro-aggregated datéEA strategy) To prove the superiority of the NA strategy, DG® us
a standard macroeconomic model in which an indalideconomyis described by the
following Phillips curve:

U, =Ui*—a(n—ne)+£

with the specification of national loss function:
L =(n)" +b(U, -U)".
Each country is indexed byfor i =12,...,N, U, is the current unemployment rate in

the countryi andU” is the related natural rate of unemploymentis the inflation rate in the

Union (there is no inflation divergence in the Umior7° is the expected inflation rate amad
is a white-noise supply shock. The asymmetry in tla@smission of monetary policy is
introduced by the way od, coefficients.

Under the first strategy (“National Aggregation'opedure), the common central bank
minimizes:

ANAngh:(n)2+bgu(Ui—q*)2 (1)

where 4 is the weight of country in the social welfare function.

The solution of the optimisation program is (seeDiGr details):
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parameter while the terrﬂ:E = Z,ui (a1. —aE)2 IS a measure of the dispersion in the national
i=1

transmission parameters.

In the second strategy (“Euro-area-Aggregation” pdace), the common central bank
minimizes:
2 )2 2 o NG
A = () +b(Ug ~UL)* = () +b{z;fi(ui-ui )} 3
i=1
and the solutions become (see DGS for details):
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whereQ,, =

The Union-wide social welfare criterion is base@mpheex ante(i.e. before knowing
the shocks) value of the average of national loastfons in the Union:

W = E, [A™] 5)

Since W™ = E[/\ NA(]TEA)}Z WA= E[/\ N"(n Nﬂ if B:E >0, then:if the Central

Bank chooses to minimize (3) rather than (1), tleenheterogeneous the Union, the higher
the Union-wide social loss.

De Grauwe & Senegas (2004) explain this differelogeghe fact that under theA
strategy the monetary authorities are more aggressivenanging the inflation rate than in
the NA strategy(sinceQ.,2Q,,). More generally, the problem is rather that naio

magnitudes are insufficiently stabilized (which as1o the same thing in DGS framework),
while Union-wide magnitudes are too much stabiliZeffiectively, we can compute in DGS:
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Thus, the Union-wide unemployment is too much $tad if monetary policy
doesn’t take into account national information. dnmore general model with inflation
divergences in the Union, average (Union-wide)aitidin would be also too much stabilized
(see Gregoriadist al, 2006). Therefore, under the EA strategy, monesanthorities are too
“aggressive” in stabilizing average variables @tihtn and unemployment) and insufficiently
aggressive in stabilizing national magnitudes.

3. The “optimal contract” for monetary policy

How could monetary policy become more reactive atiomal divergences? In this
section, we are interested in a contractual soiuticthe issue of EA strategy. Let us suppose
that the Union, acting as the “principal”’, decidesdelegate monetary policy to an “agent”,
who is the common central bank. Moreover, the ‘@gal” imposes to the “agent” linear
penalties depending on inflation and unemploymerdrdences. These penalties represent an
additional cost for the central banker and prowaaeincentive to fight divergences in the
Union. We describe such a solution by the fact,thayond stabilizing average variables in
the Union, the central bank attempts to stabillze ¢uro-wide unemployment differential,
measured as the weighted cross section standardoéthis variable:

A% = () +b(U, -UE) +4,(0,)’ (6)

N 2 1/2
where g, E{ZM [Ui —UF—(UE —UED)} } is the weighted cross section standard error of
i=1

unemployment (in deviation from its natural rate)dad, is the coefficient of aversion
towards unemployment divergences.

The timing of the “delegation game” is depicted-ig. 1:

Fig. 1 Time structure of the “delegation game”

Stage i Stage i Stage iii  Stage iv
] ] 1 1

o : 7o

First, (i) the agency set the optimal penalty on unemployment divergences that
minimizesW*® = E[/\ NA(fTEA, U E’ﬂ in (5), then ii) the public forms its expectations, iii)
shocks £ arise and iv) the common central bank choosesirtfiation rate 77" which

minimizes A in (6).

As usual, the resolution is backward. By minimiz{gy the common central bank sets
the inflation rate and unemployment as:

ba

- ,whereQ_, =——& .
whereQ., L+b2 + 1.0

U= Ui* +(1_QEA61 )5



The optimal penalty on unemployment divergencesehdy the agency at step i),
namely the penalty obtained by minimiziéG”*, is: A, =b. With this valueQ® =Q™,
A =m™ and U =U ™. Thus monetary policy provides the Union-widestfibest:
WEA = E[/\ NA ~EA] E[/\ NA ] WY, In other words, a penaltyd, =b on

unemployment divergences imposed to the commomatdyank leads to the optimal solution
for monetary policy, described in DGS model.

4. A generalization

The contractual solution is not model dependentslaonsider the classical form of
the national loss function:

L :b(Ui _Ui*)2+C(7?_7?*_)2: b(Q)Z"' 0(7?)2,
where:U, =U, -U, andr =77 -7 .

In the first strategy (“National Aggregation” pratee), the common central bank
minimizes:

N N A2 N 2
=>4l =) 4 (0) + X u (7) @)
i=1 i=1 i=1
while in the second strategy (“Euro-area-Aggregdtimrocedure) it minimizes:
N =b(0 ) + () +A,(0,) + A,(0,)° 8)

In the expressions (7) and (8), we have still useed notationsk. = x. — X,

:iZ:,uixi, o—x{gﬂi[x-ﬁ-(é-ﬁ)fr, forx={U,7}; and A4, are the

penalties imposed on inflation and output diffel@st These penalties ensure that the
common central bank feels some degree of aversimarts inflation and unemployment
divergences in the Union, and look like a “quadratcontract for central banker,
corresponding to changing preferences for the Istabon of divergences relative to the
stabilization of Union-wide magnitudks

Suppose furthermore that the instrument of therakbtnk is the interest rétér).
By minimizing (7) with respect to, we obtain:

aANA_ N LA N _7Z
o TPl UK (9)

* One can notice the analogy with the analysis ofjd®o(1985), in which relative preferences for the
stabilization of output relative to inflation hatebe changed in cases of stabilization biases.

® Since there are inflation divergences in this isectthe monetary policy instrument can no longerthe
inflation rate.



By minimizing (8) with respect to and rearranging, we obtain:

A AU s O N AU A, O
ar _(b Au) ar UE-'-(C /171) a,. ”E+Au;:ui a_ Ui+/1n;:ui a_ 77; (10)

We can easily observe that expressions (9) andaf&0identical ifA, =b and A, =c;

the loss functions (7) and (8) are also identinahis case. Under the “optimal contract”, the
EA procedure with aversion to divergences is effitiand leads to the optimal regime.

Using our notations, the contractual strategy taat enforce the optimal solution is
such that : i) the agency sets the optimal pemalig=c and A, =b on inflation and

unemployment divergences that minimize4 = E[/\NA] i) the public forms its
expectations, iii) shocks arise and iv) the cerigaik minimizesA™ in (8).

Thus, the first best solution for monetary policgncbe obtained by an “optimal
contract” that penalizes the common central banknfitation and unemployment divergences
in the Union. The optimal penalties imposed onaitdin (respectively on unemployment)
divergences correspond to the relative weight tiifilon (respectively unemployment) in the
welfare function of the common central bank. Thenpretation of this “optimal contract” is
straightforward: monetary policy takes Union heterogeneity into actoif the common
central bank is forced to feel some aversion towanélation and output divergences

In view of this result, the “contractual solutioséems to be a good candidate for
solving the problem of monetary policy transmissesymmetries. One could argue that
modifying the loss function of the central bank che dangerous because the more
complicated the loss function is, the more compéidathe targeting rule is and the less
transparent monetary policy will be. This could gexte a loss of credibility for the central
banker and make more difficult the adherence tontlo@etary policy rule. However, this
contractual solution is not complicated and thargpal” could be interested in it, because
the penalties proposed are not contingent on shétdksan set the penalties without having
any information about shocks and he doesn’t nedthte national information; all he has to
do is to set the “good” levelA)) for penalties and to let the central bank do jodr.
Furthermore, the penalties imposed on the dispeiisidicators are very appealing because
they are a very intuitive mechanism based on plniaviedge variables.

The different approaches proposed in the literatarsolve the time inconsistency
problem of the monetary policy could be transpasediscuss the implementation of such an
“optimal contract”, to solve the stabilization pteim of monetary policy asymmetries.

According to the “legislative approach”, mainly e@ésped in Rogoff (1985), the
solution would be to delegate monetary policy toimtependent and divergence-adverse
central banker. The difficulty would be to find tleentral banker endowed with the exact
degree of aversion towards inflation and unemplaymeéivergences Concerning the
“targeting” or “contracting” approach, mainly dissed in Walsh (1995), the solution comes
from an explicit or implicit contract for the commaentral bank, with divergence oriented

® Effectively, if the central banker is not endowaith the “good” degree of aversion to inflation and
unemployment divergences in the Union, the conti@ctolution is not necessarily the best solutifis is the
case, in particular, if the central banker is ndeliested in unemployment divergences but onlynftation
divergences (Gregoriadi al.,2006).



penalties. It could stem from free elections of the agentstfiarge of monetary policy by
individual citizens, from a state-contingent wageticact for the central banker, from a
targeting rule with a reporting requirement or fran“dismissal rule” where the central
banker is fired if he fails to meet divergence éisg(see Walsh, 1995). Another similar
solution, like in Svensson (1997), consists in ptingal reward structure based on a targeting
rule, including targets in term of inflation andtput divergence8.Thus, the central banker
would be rewarded according to how close inflatml output differentials are to the given
targets.

4. Conclusion

In this paper we are interested in the optimal giessf monetary policies in a
heterogeneous monetary Union and we highlight glsirfoptimal contract” for monetary
policy that enforces the optimal solution propobgde Grauwe and Senegas (2004).

The definition of this “optimal contract” is, in s@ way, close to the solution
proposed by Walsh (1995) in response to the ioftatiias problem for monetary policy,
except that we exclusively deal withstabilizationproblem. This solution consists in linear
penalties that the “principal” has to impose to thgent”. While Walsh (1995) proposes
linear penalties on inflation to solve a credilyilgroblem of monetary policy, we emphasize
that linear penalties for inflation and unemploymelivergences in the Union can be a
solution to the stabilization problem of the momgtaolicy. Moreover, these penalties are not
model dependent and if they are well defined, as the case under the “optimal contract”,
the common monetary policy produces the first best.

The theoretical solution of this “optimal contrads straightforward:the optimal
penalties imposed on inflation (respectively onmpe®yment) divergences correspond to the
relative weight of inflation (respectively unemptmnt) in the welfare function of the
common central baniNevertheless, the “optimal contract” has sométéim

In effect, our solution is open to usual criticismdressed to contractual literature in
monetary policy, namely critics concerning the dovgidy of the “principal”, the difficulty to
put in practice the “optimal contract” or to findket “good” definition for penalties.

Furthermore, were these issues solved the optiordtact would remain difficult to
implement, because only some Member States takantaye of this contract, while it is
detrimental to the welfare of others. Effectively Brauwe & Senegas (2004) show that
some member states of the Union prefer the EAegyatwhile other prefers the NA strategy.
So, from the point of view ofational welfare the optimal contract is not beneficial to all
countries of the Union, while it is optimal frometipoint of view of théJnion-wide welfarea
result also established in Gregoriaetisal. (2006). Thus, the “optimal contract” might become
an undesirable source of potential conflicts betwde member states of the Union. We
could however imagine that, since Union-wide basedkist under the “optimal contract”, the
welfare gain for countries which take advantagéhef contract exceeds the welfare loss for
the others and, therefore, a compensation systetmdolast ones is possible. In conclusion,
even if this contract is not optimal at a natioleakel, it could become, at least, an interesting
“Pareto improver” one.

" Penalties can be of financial or “political” (losscredibility of the central bank, conflicts wiMember States
of the Union,...) nature. Different institutional angements corresponding in practice to contractsdatral

banker (like the ®olicy Target Agreement established in 1989 in New Zealand) are discuased/alsh

(2001).

® Rogoff (1985) also has suggested that targetites rmight be enforced by making the monetary aitt/isr

budget depend on adherence to the rule, while @aifiand Oh (1993) have proposed, for the sameogerma
punishing legislation if the monetary policy fatitsachieve the target.
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