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ABSTRACT

Union-wide Aggregates versus National Data Based Monetary
Policies: Does it Matter for the Eurosystem?*

The effectiveness of alternative loss functions assigned to the common central
bank of a monetary union is studied. The alternative policy objectives are a
function of the degree of aggregation of decision variables. We consider,
respectively, the policy based on the union-wide aggregates and the policy
based on the national data of the member states. To assess the performance
of two alternative policy objectives in the environment of euroland, we derive
the implied optimal linear feedback rules using the framework similar to those
proposed by Rudebusch and Svensson(1999). The dynamic simulations
within the calibrated model of EMU indicate that the policy based on the
union-wide aggregates yields stabilization performances that are close to the
policy based on the national data of the member states. The main implication
of the Paper is that the announced monetary policy strategy of the ECB based
on the union-wide aggregates may be a reasonable proxy of the optimal policy
rule based on the national data of the member states.
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NON-TECHNICAL SUMMARY

In this Paper, we analyse the performance of common central bank monetary
policies in a monetary union based on the national data of the member states
and union-wide aggregates. In order to assess the performance of two
alternative policy objectives in the environment of euroland, we derive the
implied optimal linear feedback rules using the framework similar to the one
proposed by Rudebusch and Svensson(1999). The dynamic simulations
within the calibrated EMU model indicate that the policy based on the union-
wide aggregates yield very close stabilization performances to the policy
based on the national data of the member states. This result holds across
different structures of the stochastic disturbances and postulated stabilization
preferences, and irrespectively of the significant asymmetries in the calibrated
models of the EMU countries.

An important finding is that for most of the countries their respective losses do
not change much with a switch from national to aggregate data rule. For some
cases, the difference may turn out to be substantial. In general we find that
countries which are more responsive to the policy instrument tend to be better
off under the national data rule than under the aggregate data rule. The
reverse holds true for less responsive countries. This may lead to potential
conflicts among the countries when deciding which policy variables, the
national data or union-wide aggregates, should be incorporated into the
common central bank loss function.

The main implication of the Paper is that the announced monetary policy
strategy of the ECB using union-wide aggregates may be a reasonable proxy
of the optimal policy rule using the national data of the member states.
Because the welfare differences between the two alternative polices are very
small, the aggregate data targeting may provide a better framework for the
conduct of common monetary policy by being simpler and to some extent by
denationalizing the key decision variables.

Several extensions of our framework may be considered in future research.
One could consider to what extent the results of the simulations are sensitive
to the changes of the parameter values of the calibrated model. This would
make it possible to address the question of model uncertainty. In addition it
would make it possible to derive the range of parameters of the dynamic
model for which the different policy objectives result in a close stabilization
performance.



1. Introduction

On January 1, 1999, the third and final stage of European Economic and Monetary
Union (EMU) began with the establishment of a currency union encompassing 11 of the 15
member countries of the European Union. For the participating economies, the major change
isthat they are subject to a centralized monetary policy conducted by the ECB.

On announcing the monetary strategy in October 1998, the ECB expressed its
intention to adhere to a strict interpretation of its mandate to guarantee price stability, as
expressed in the Maastricht Treaty (art. 105). The Treaty stipulates other objectives of the
common monetary policy, however these objectives should not conflict with the primary
objective of price stability. The present official view is that in order to pursue its objectives,
the ECB should only consider aggregate (i.e. average) data, leaving national idiosyncrasies to
the care of national governments. However, the decision making body, (the ECB Governing
Council), provides for a large representation of the different nationa interests. In addition,
given the decentralized nature of the Eurosystem, national central banks have a comparative
advantage in analyzing national economic conditions. While officially they are interpreting
their mission as not being supposed to concern themselves with the country specific economic
conditions, this resolve may not be time consistent. For many obvious reasons, countries will
remain the unit of economic analysisin Europe.

The objective of the paper is to study the extent alternative ways of aggregation of
information on the economic conditions of the member states of the union by the common
central bank affect the stabilization effectiveness of the monetary policy. For that purpose we
consider two alternative loss functions assigned to the common central bank. The first loss
function expresses the policy goas in terms of the national data of the member states. The
second one formulates the policy variables in terms of the union-wide aggregates.

We consider two types of asymmetries that characterize the member states
economies. First, the transmission mechanisms of monetary policy, which are defined as the
ways in which the policy instrument affects output and inflation, are likely to be different®.
Second, stochastic disturbances that affect inflation and output are not necessarily

synchronized. ?

! Econometric evidence points to the asymmetric nature of the monetary transmission mechanism across the
EMU countries. See, for example, Clarida et a. (1997), De Grauwe et al. (1999), Dornbusch et al. (1998),
Giovannetti and Marimon (1998), Hallett and Piscitelli (1999), Peersman and Smets (1999), Smets (1995).

2 For evidence of the asymmetries of shocks in the EMU countries, see for example, Bayoumi and Eichengreen
(1992), Bayoumi and Prasad (1995).



In what follows, we assume that the central bank acts independently in the pursuit of
the predetermined objective function. We consider only monetary policy as a stabilization
tool. By ruling-out non-monetary stabilization policies, our analysis establishes alower bound
to the stabilization potential of the monetary union.

To assess the performance of two aternative policy objectives in the environment of
Euroland we derive the implied optimal linear feedback rules using the framework similar to
those proposed by Rudebusch and Svensson (1999). The dynamic simulations within the
calibrated EMU model allows us to compare the stabilization performance of the policy based
on the union-wide aggregates with the policy based on the national data of the member states.

The paper is organized as follows. Section 2 formulates the country specific losses and
the socia loss of the monetary union. Section 3 describes the optimal monetary policy of
independent countries. In Section 4, the two alternative loss functions assigned to the
common central bank of the monetary union are introduced. The first loss function expresses
the policy goals in terms of the national data of the member states. The second one formulates
the policy variables in terms of the union-wide aggregates. Section 5 describes the backward-
looking macroeconomic framework we make use of in the paper. Section 6 discusses the state
space representations of the macroeconomic model and the formulation of the alternative
linear feedback rules. In Section 7 the country specific macroeconomic models are calibrated.
In Section 8 the comparisons of the stabilization performance of alternative policy rules are
undertaken. Finally, Section 9 concludes.

2. Single Country and Monetary Union Social L 0ss

Single Country Social Loss. We assume, following much of the literature®, that the

intertemporal social loss function of country i is given by:

i :Et%zanuﬁ,.% M
=0
where the period loss function is:
th :(n-t|+])2+b|(ytl+1)2+d| (It _it—l)2 (2)
In the intertemporal loss function 9, is a country specific discount factor. In the period

loss function, 77 and y; stand for deviations of inflation and output of country i from its

% This specification follows exactly Rudebusch and Svensson (1999).



socially desired level and the natural level, respectively, and i, —i,_, isthe one period change

in the level of the nominal interest rate. The parameters by and d, represent, respectively, the

country specific relative preferences for output and interest rate stabilization. This
specification could be enriched by other factors like variability of the exchange rates, but this
Is not done here.

Throughout the paper we assume that the preferences across the countries are the

same, that is 0 0, =J, b =b and d, =d . This assumption enables us to focus solely on

the asymmetries in the economic structures of the member states.

Monetary Union Social Loss. We assume, following De Grauwe (2000), that the
overall loss function of the monetary union of n countries is represented by the weighted sum

of the member states’ utilities given by (1), i.e.:
no .
L =Ya'l (3)
5

where o' isthe weight assigned to country i such that Za‘ =1, which may be a function of
=1

the country specific factors like population or GDP.

We fed that the postulated monetary union loss function given by (3) may provide a
good approximation of the environment in the present Euroland. The cultura differences and
language barriers are likely to continue affecting labor mobility in Europe by sustaining its
high degree of inertia®. Therefore, the national representatives in the Governing Council are

likely to attach some weight to the own national economic conditions.
3. Monetary Policies of Independent Countries

We assume that the central bank follows a monetary policy rule (implicitly or
explicitly). The rule describes the process by which the central bank optimizes its objective
function which trandates the targeted variables into a welfare measure. We assume that the

target for output is the natural output level. Our assumption is based on the view that it is

* Empirical studies point to the high degree of inertia in labour mobility between European countries relative to
the US regions. See, for instance Eichengreen (1993), De Grauwe (1994), Obstfeld and Peri, (1998).



implausible that the central banks of industrialized countries systematically pursue an output
objective that exceeds the natural level of output.”

The monetary authority implements its policy by controlling the short-term nominal
interest rate. This assumption is related to the fact that most central banks of industrialized
economies actually conduct monetary policy in this way. An important implication of the
assumption is that the money demand relationship, traditionally referred to by “LM” curve, is
no longer relevant. To control the nominal interest rate, the central bank must allow the
nominal supply of money to adjust in an endogenous manner, which implies that inflation and
output are determined independently of money demand and supply factors.

The optimal monetary policy of the independent central bank of country i calls for
setting the policy instrument in order to minimize the intertemporal country specific loss
function given by (1). Therefore, in the optimum, the loss function of the central bank

corresponds to the socia loss function. The optimal level of the policy instrument is then

o = arg@wina%zdfuﬂ % @
iy =5

4 Common Monetary Policies

specified as:

4.1 Central Bank of the Monetary Union

The central bank of the union conducts the monetary policy by controlling the

common short-term interest rate i¥ according to a certain policy rule (implicit or explicit).

The rule describes the process by which the central bank attempts to optimize its objective
function. We assume that the central bank has the instrument independence, i.e. the ability to
use without restrictions its monetary policy instrument to pursue the predetermined
objectives. We assume that the member states of the union have aready reached a
compromise consensus concerning the specification of the loss function (LF) assigned to the
central bank. Finally, as in the case of the national monetary authority, we assume that the
common central bank does not pursue an output objective that is higher than the natural

outputs of the member states.

® See, Blinder (1997) on this.



4.2 Optimal National Data Policy

Within our framework, and under the assumption that the monetary union aready
exists, the best the central bank can do is to minimize the loss function (3). The optimal loss
function assigned to the central bank is therefore equivalent to the social loss of the monetary

union:

LF NDT = LU = 4 aiLi (5)
We call the policy based on the postulated union-wide loss function a national data targeting
(NDT) because the central bank follows the objective of maximization of the sum of

individual utilities of the member states, which are expressed in nationa data.
4.3 Aggregate Data Policy
The official view of the European Central Bank (ECB), is that in order to derive the

optimal policy rule the national macroeconomic data should first be aggregated into euro-

wide aggregates In this view the ECB minimizes the following loss function:

LFADT :Etﬁdj((nﬂj)z +b(th+j)2+d(itU _itu_l)z)E (6)
=0
where:
s = Za%ﬁH 0
Vi = Zaiytiﬂ ©

In the specification (6) b and d are the union-wide relative preferences for the variability of
aggregate output and the common interest rate, which under the imposed assumption of
identical preferences are equal to the country specific preferences. We assume that the
country specific weights a' used in constructing the union-wide aggregates correspond to the
weights assigned to the countries in the social loss of the monetary union. We call the above
procedure an aggregate data targeting (ADT) as the central bank aims to stabilize the
variability of the union-wide aggregates.



4.4. Union-Wide Aggr egate Data ver sus National Data Monetary Policy

Under the assumption that the monetary union already exists, the best the central bank
can do is to follow the national data targeting rule (5). Still there are many reasons to
consider the aggregate data targeting policy and compare its stabilization performance to
those of the optimal policy.

First, according to the announcements of the common central bank, the aggregate data
targeting is the official policy followed by the ECB. Therefore, it is of interest to determine
the eventual loss of the stabilization effectiveness induced by the aggregate data targeting
policy under the assumed social loss function of the monetary union represented by (3).

Second, it is worth considering that the optimal policy, the national data targeting,
may incur an additional cost, which is not modeled explicitly in the paper. This cost may be
related to the technical difficulties related to the implementation of the national data rule.
Also the rule based on national data may intensify policy conflicts among countries, which is
particularly relevant to the decentralized structure of the European System of Central Banks.
Therefore, if the welfare differences between the two alternative polices are small, both at the
union level as well as at the country level, the aggregate data targeting may provide a better
framework for the conduct of monetary policy by being ssimpler and to some extent by
denationalizing the key decision variables.

5. A Backward-L ooking Model for Policy Analysis

In reality, the centra banks optimization problem cannot be solved without
knowledge of the dynamics of the state variables as a function of the policy control variable,
and the stochastic disturbance process driving the economy. A class of models, which are
widely used for the purpose of policy analysis, is based on a backward-looking specification
of the economy. Often, in these types of models, the model specification is reduced to a
dynamic aggregate supply equation and an aggregate demand equation®. The reduced form of
the evolution of inflation and output can then be written in the following vector moving-

average form:

L7,

3

v,

= A( L)H ©)

o
O

—

t

® See, for example, Ball (1999) and Rudebusch and Svensson (1999), among many others.



where A(L) isamatrix of lag polynomials (possibly of infinite orders) in the lag operator L ,

v, is a vector of stochastic disturbances realized at time t, and i, is a vector of control

variables (instruments) set at timet.
5.1 Backward-L ooking Model of a Single Country

To make the model similar in structure to those used by central banks we follow
Rudebusch and Svensson (1999) *. More formally, the model consists of an aggregate demand
equation and a Philips curve given as:

Yeu = BuYe *+ ByaYia = B, (i — 1) + 4, (10)

Tl = Q7L+ ATl T AT, ¥ 0y T3 10 Y, +E (11)

where 7z is the quarterly deviation of inflation from its target consistent with the public
expectations in percent (annualized), i, represents the quarterly short-term deviation of the

nominal interest rate from itsimplied equilibrium level consistent with the natural real interest

_ 3 _ 3
rate and the inflation target, :%Z)nt_j is four-quarter average inflation, i :%Zit_j is
]= ]=

the four-quarter average short-term interest rate, y, stands for the percentage gap between
actual real output and potential real output, and u, and & are stochastic white-noise

disturbances that affect output gap and inflation at quarter t.

The model captures the main problems facing the policy-maker in practice. Both
output and inflation are subject to unforecastable shocks. Monetary policy that is conducted
by controlling the short-term nominal interest rate influences the economy with lags. It takes a
period for policy to affect output, and a period for output to affect inflation. Therefore, it takes
two periods to affect inflation. This structure captures the stylized fact that monetary policy
affects output more quickly than inflation (Ball, 1999).

The model departs from recent models including expectations®. While these models
have strong theoretical foundations, they fail to fit key facts like the inertia of inflation® that
appears in the data (Ball, 1999).

" We decided to use the Rudebusch-Svensson structure of the autoregressive components and thus imposing a
fixed number of lags across the countries. Apart from tractability, the reason was not to expand the dimension of
the EMU system that we build from the country specific equations. Taylor (1999) and Peersman and Smets
(1999) uses the same lag structure to calibrate the EMU models.

® See, for example, McCallum and Nelson (1999), and Rotemberg and Woodford (1999).



Following Rudebusch and Svensson (1999), we will derive the optimal rules from the
country specific aggregate relationships. Naturally, in reality the central banks base their
decision process on a much wider information set than the variables included in the equations
(10) and (11), apoint which is recognized by Rudebusch and Svensson (1999).

5.2 EMU-11 Modél

We limit our attention to the eleven founding members of the Economic and Monetary
Union (EMU-11), i.e. Austria, Belgium, Finland, France, Germany, Ireland, Italy,
Luxembourg, Netherlands, Portugal and Spain. We have opted for the approach of building a
model of the EMU-11 by constructing separate models of the member economies based on
the equations (10) and (11) and then linking them together in a multi-country model to derive
the common policy rules.

The best way to implement the aggregate data targeting rule would be to first
aggregate the relevant macroeconomic time series across economies, and then to estimate a
model for the euro area as a whole. However, it is easy to show that imposing that the euro-
wide aggregate equations should have the same polynomial order as the national ones will
generally result in an incorrect model specification if one assumes that the national aggregate
relationships (10) and (11) are correctly specified. In order to avoid this methodological
drawback, we decided to assess the performance of the alternative polices using a
multicountry model. This alows us to impose a unique information set on the common

central bank and it guarantees an internal consistency of performance comparisons.
6. Dynamic Stochastic Linear Regulator and Optimal Liner Feedback Instrument Rules

In the paper, we make use of the optimization framework provided by Rudebusch and
Svensson (1999), which is based on the dynamic stochastic linear regulator’®. We consider the
class of linear rules based on the current economic states. A conventiona way to describe the
dynamics of the economic state is given as:

xt = Axt—l + Bit—l +Vt (12)

® For instance, Fuhrer (1997) found that the backward-looking version reproduces much closer empirically
observed inflation dynamics compared to the forward-looking one.
19 See, as areference, Chow (1970), and Sargent (1987).



where X, is a vector of economic states variables, A is the matrix of parameters, i, is a

central bank instrument variable, B is the column vector describing how the instrument affects

the state variables, and v, is a vector of exogenous i.i.d. shocks with zero mean and constant

variance. The period loss function can be written as:

L =Y/KY, (13)
where K isamatrix of preferences attached to the policy goals given by:
Y, =C, X, +C,i, (14)
The optimal linear feedback instrument ruleis given in vector form as;
i, = X, (15)
where f fulfils:
f =—(R+B'VB)™(U'+B'VA) (16)
with V satisfying the following Riccati equation:
V=Q+Uf + fU'+ fRf + MVM a7
The matrices M, Q, U, and R are defined as:
M = A+Bf (18)
Q=C,KC, (19)
U =C,KC, (20)
R=C/KC, (21)

6.1 State Space Representation of a Single Country

Following Rudebusch and Svensson (1999), we express the aggregate relationships
(10) and (11) of country i in the state-space form (12):

i — i i [ i
Xt =A Xt—1+B It—l+vt (22)
where:
m; 1 1. 1 i O
E[‘:am Zanz Zans Za”4 ay 0 0 0 0
! 0 0 0 0 0 0 0 0 g
0o 1 0 0 0 o 0 0 0 O
_ So 0 1 0 0o o 0 0 0 B
Al=gl, 1, 1, 1, i i _1l. _1, _1,ig 23
58 B GB GR By By —3B —3B —GAD (23)
E 0 0 0 0 1 0 0 0 0 g
0o 0 0 0 0 o0 0 0 0 .
B 0 0 0 0 0 o0 1 0 0 H
g0 0 0 0 0 o0 0 1 0 8
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We assume, following Rudebusch and Svensson (1999), that the countries share the

common discount factor, which is set equal to one, i.e. 5, =0 =1, Under this assumption,

the country specific intertemporal loss function (1) approaches an infinite sum of the

unconditional means of the period loss functions. Consequently, the scaled loss function

(1-9J,)E, &é’i j L., j E approaches the unconditional mean of the period loss function that

equals the weighted sum of the unconditional variances of the goal variables, namely:
E(L)=VAR(Z) + bVAR(Y; ) + dVAR(, —i, ,) (25)
In the remaining part of the paper we will use the loss specification (25) to evaluate

the stabilization effectiveness of the country specific monetary policies
The state space representation of the country specific loss (25) is given by:

L =Y'K'Y, (26)

where Y, isthe country specific vector of the goal variables:

O—- O

o™ g .

Y, ==0 yt E=CyX{ +Ci (27)
O . O
B 1

where:

025 025 025 025 0 0 O O OO 00
_0 0~ _G0

Ck=g0 O 0 0 10 0 0 03C = (28)
O 0 O 0 00 -10 OF ElE

and K' isamatrix of the stabilization preferences:
K' =diag(l, b, d) (29)

The term diag(a) represents the matrix with vector a on the diagonal and zeros elsewhere.

The optimal value of the loss under the optimal linear feedback rule (16) is given as:

" The irrelevance of the time preferences occurs if the frequency of the central bank’s meetings is sufficiently
high, see De Grauwe et al. (1999). Alternatively, the monetary authority may treat generations equaly by
avoiding economic expansions at the expense of future inflationary pressures.

10



E(L) = trace(V 3.,) (30)
where !, = E(vti vt‘/) is a covariance matrix of the disturbance vector and V is defined by
(17).

Alternatively, the loss function may be derived from the unconditional covariance-
variance matrix of the state vector Zixx given by:

vee(S ) = (I =M O M) *vec(3,) (31)

where vec(Z) denotes the vector of stacked columns vectors of the matrix Z, | denotes a

matrix of ones on the diagonal with zeros elsewhere, M isdefined asin (18), and [0 denotesa

Kronecker product. The covariance-variance matrix of the goal variablesis given by:

S =C 3% C’ (32)
where:

C =C, +C, xf, (33)

and f; isan optimal linear feedback rule (16).

6.2 State Space Representation of the EMU-11 M odel

We construct the model of the monetary union (EMU-11) from the country specific
aggregate relationships given by (10) and (11). In order to shorten the notation it will prove to
be very convenient to define the following matrices and vectors for country i:

O, O oL i 1 1 1 i O
0t o Eg“m 292 2% 2% 9 00
0740 51 o 0o 0o o of
i _ 7450 0o 1 0 0 0 00O
XX{ =[2G AN = (34)
0 0
7i_30 0o 0 1 0 0 o0f
O O g 1g L1 1p 40 450
D?’t 0 Qg 2P0 2P P yi Py2Q
-1H HO 0 0 0 1 O0H
0o 0 0 O 00 O %il:l
0 o 0 o O 0, O i
O O O 0 00
. 0o 0 o0 . 0o O o 0 05 %om
DI =0 Be =0 . Or=H o ofw =0"0 (35)
g0 0 0 O oo o 10 o O
Dl _Lg 140 110 010 0;0
O 47" 47" 470 0470 0k O
g o 0 0 d 50 H HH
m 1 1 1 O
WIT= - = =00
Bt 4 4 4 H (36)

11



wy=[0 0 0 0 1 0
= 70
Hw
wi=[-1 0 0

The dynamics of the EMU-11 economic state is then given by:

U _ V] U U:uU V]
Xy =A X +B i +v, (37)
where
AUS 6 6 6 6 6 6 6 6 6 6 AUS[
HhA z z8 z8 z8 zg z8 z8 z8 ze z8 D
6 BEL 6 6 6 6 6 6 6 6 6 BEL
Dzg m z8 z8 z8 28 Z8 z8 z8 z8 zg DO
6 6 FIN 6 6 6 6 6 6 6 6 FIN
0 7 z8 M z8 z8 28 z8 z8 z8 z8 2 D™D
6 6 6 FRA 6 6 6 6 6 6 6 FRA
o1 S S S P S S S S S S
T S S S S T S S S S S
I TG TS S S SO TS SS SRS G SO B
n% & M % Zx E ZED LD
i S S S S St P S St
oI S S S S S S S SO SO SN
a2z z8 z8 z8 z8 28 z8 z8 28 m z8
6 6 6 6 6 6 6 6 6 6 SPA SPA
g Z zg zg zg zg ze  Zg zg zg Ze  AA hial
3 3 3 3 3 3 3 3 3 3 3
H Zs Z5 Zg Zg Zs Zs Zg Zs Zg Zg Zg R H
and:
AUS [ AUS AUS
tBEL S EBBBELg SNt E
E 5 ™0 Qe o
OxxFIN O EB AN O FN
XX
ot @ B0 BB
0
pET R eSO Qe ©
Oxx.R- 0O Uogire U RO
S OBB™ 0O E‘Nt 5
XY = DXthTL o gY = DBBITL 0 U _Ow!Tt O
=0 x BB T g Ww ot o (39)
X" O BB--* U QutUX O
ED(XNET S o BNETE| C Ner B
ool Gt
EKXIPOR g %BPORD FWPOR [
0 0
XX tSDA O BBB SPA g [thS’A 0
O i O . 0O pgo g
] iU ] O 1 O 0o O
0 't2 O 0 0 0 0
Ji9, 0 Bog Bok

The symbol Z" stands for the matrix of zeros with mrows and n columns.

As in the single country case, we assume that the countries share the same discount
factor equal to one. Under this assumption the intertemporal loss functions (5) and (6)
approach the infinite sum of their unconditional one-period means. Then the scaled loss
function approaches their one period unconditional means. Consequently, the scaled national

data targeting loss function equivalent to the union-wide social loss is given by:
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E(Y)=g(LF™T)= iai (VAR(E) +BVAR(Y! ) + +dVAR(GY —i:’_l)) (40)

In the same manner, the scaled aggregate data targeting loss function equals:
E(LF,*°" ) =VAR(7F) + bVAR(YF) + dVAR(G —i%,) (41)
As in the one country case, we will use the scaled monetary union social loss (40) to
evaluate the stabilization performance of the aternative policies.
The state space representation of the scaled national data targeting loss function is
given by:
LFtNDT — YtNDT/ K NDTYtNDT (42)
where:
YT = CIPT XU oNoTj (43)
and:

%vw 28 78 z& z&¢ 7§ z40
2 2 2 2 2 ZD
Z§ ww Z§ Z§ Z§ 2§ Z50

2 2 2 2 2
6 ZG ZG ZG ZG ww Z3D (44)

a ba
cNDT = %122%
818
The state space representation of the scaled aggregate data targeting is given by:
/
LFt ADT = YtADT K ADTYtADT (45)
where:

YtADT =CQDT XtU +CrADTit (46)

™S wre®™ wrma™  wrmd™ wre®®R wrd® wrad™ wrdtY* wrd™ wird™R o wre™? Zi0
3

BEL FIN FRA GER IRL ITL LUX NET POR

i
CPT = pwya™ wya® wya™  wya™ wya®F owya™ wya'™  wya wya wya wya¥* Z3n

H z z: z: z: z: z: z: z: z: z: zy  wif

KAPT = diag(1, b, d)
oo
0T E)E (47)
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We remember that a' is the weight assigned to the economic conditions of country i
in the decision process. Throughout the paper we use the country specific weights based on
the capital subscription of the member states to the European Central Bank. These weights are
afunction of the country specific GDP and population.*?

Once the optimal linear feedback rules (16) are derived, the unconditional covariance-

variance matrices of the EMU-11 state vector X; may be found for the national and

aggregate data policy rule from:

Vec(z NDT) = (I _ M NDT D M NDT)_lveC(ZV\}J ) (48)
Vec(z ADT) (I _ M ADT D M ADT)—I\/eC(ZV\}J ) (49)
where 3 (v v ) is a covariance matrix of the disturbance vector of the EMU-11

model. M™T and M”°T are given by (18) with A= A", B=B", and respectively:
f=Ff"and f=1f"".
The variability of the country specific inflation, output, and the common interest rate

under the national data targeting policy rule (f™°T) may then be derived from the

unconditional covariance matrix of the state vector X;’ asfollows:

T ynoy = CAOT 5 NoT et (50)
where:
C’{‘\lg_l'[ - CQIDT + CrNDT f NDT (51)

and 3,00 stands for the covariance matrix of the goal variables Y,"°" under the national
data targeting policy rule.

In the similar way, the variability of the country specific inflation, output, and the
common interest rate under the aggregate data targeting policy rule ( f “°") may then be
derived from the unconditional covariance matrix of the state vector of the of the goal

variables X' according to:

/
Swvhor =Caor 2w Coaor (52)
where:
C,’A\IDD';'I— = CQIDT + CrNDT f ADT (53)

2 The weights are Austria: 0.030, Belgium: 0.036, Finland: 0.018, France: 0.213, Germany: 0.310, Ireland:
0.011, Italy: 0.189, Luxembourg: 0.002, Netherlands: 0.054, Portugal: 0.024, and Spain: 0.11.
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and ., \07 stands for the covariance matrix of the goal variables Y,"°" under the aggregate

data targeting policy rule.
Similarly, the variability of the union-wide aggregates under the national data
targeting rule may be derived from the unconditional covariance matrix of the state vector

X, asfollows:

Zon =Cadl 300 clor (54)
where:
CSS_‘II_' - CQDT + CrADT f NDT (56)

and 3,07 stands for the covariance matrix of the goal variables Y,°" under the national

data targeting rule.
Finally, the variability of the union-wide aggregates under the aggregate data

targeting rule may be derived from the unconditional covariance matrix of the state vector

X. according to:

Zror =Cal 30T Chot (57)
where:
C:DD:I_I' = C;\DT + CrADT f ADT (58)

and 3., 500 stands for the covariance matrix of the goal variables Y,"°" under the aggregate
data targeting rule.

Once the variability of the country specific inflation, output, and the common interest
rate is derived under a given policy rule, the social loss of the monetary union (40) may be
calculated as the weighted sum of the country specific losses. Similarly, once the variability
of the union-wide aggregate inflation, output, and the common interest rate is found under a

given policy rule, the aggregate data loss specification (41) may be computed. Alternatively,
the losses (40) and (41) may be found from the equation (30) with 3 = now being a

covariance matrix of the disturbance vector of the EMU-11 and V being a matrix satisfying

the Riccati equation used in the derivation of a given union-wide policy rule.
7. A Calibration of the Aggregate Relationships

To compare the performance of alternative policy rules we need to cadibrate the

country specific aggregate relationships (10) and (11). Following Taylor (1998) we simply
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estimate the aggregate relationships (10) and (11) for the EMU countries by the OLS to obtain
afeel for the magnitude of the differences across the countries.

Our empirical work is based on the quarterly data taken from the IMF International
Financial Statistics and the OECD Statistics. The estimations were performed on the period
1984.01-1998.04. We use industrial production from the OECD Statistics as a proxy for
output. The output gap was constructed by the log-linear detrending™ of industrial production.
More precisely, we interpret the difference between the logarithmic transform of industria
production and the log-linear trend as a cyclical component of output fluctuations™. Quarterly
inflations are the country specific quarterly CPI indexes (at annual rate) that were taken from
the IMF International Financial Statistics. For the case of Austria, Belgium, France, Germany,
Italy, Netherlands, and Spain we use the quarterly call money rates available from the IMF
International Financial Statistics as a measure of the short-term nominal interest rates. For the
case of Portugal the discount rate from the IMF International Financial Statistics is used as a
short-term interest rate. For the case of Ireland we use the call money interbank rate and for
Finland the liquidity credit rate taken from the OECD statistics. We assume that the Belgian
call money rate appliesin Luxembourg.

The interest rates and inflation rates were demeaned prior to estimation such that no
constants appear as in the aggregate relationships (10) and (11). This amounts to an
assumption that the historical average interest rates and inflation rates are roughly equivalent
to the central bank targets consistent with the public expectations.

Naturally, we are aware of the possible drawbacks of our methodology. First, the
Lucas critique is particularly relevant to our model given that it is very difficult to predict how
the economies will work under the new monetary regime. Not only is the monetary regime
changing but many other structural changes are taking place at the same time, which are likely
to influence the transmission mechanisms and the structure of stochastic disturbances in the
euro area. The problems concerning the change of monetary stance are not only related to the
fact that countries experienced different monetary policy regimes and thus differences in
credibility prior to the formation of EMU. Our model also imposes that the aggregate
relationships will not change despite the fact that the movements of short-term interest rates

are now perfectly synchronized in the member countries. The closed-economy specification

3 We follow Fuhrer and Moore (1995), and Taylor (1993a), among many others, in using output gaps based on a
log-linear trend.
4 The potential outputs were estimated on the 1976:1-1998:4 period to capture the business cycle frequencies.
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of the country specific aggregate relationships may also bias the empirica results®. In
addition, the particular choice of the lag structure implied by the equations (10) and (11)
might be insufficient to capture al the dynamics in the countries. Finaly, the data
heterogeneity resulting from the different national accounting systems and the lack of
completely comparable data on the short-term interest rates make the estimated country
specific models only roughly comparable. For all these reasons, the results of our statistical
exercise should be treated at most as a ssimple model calibration that gives us afeeling of the

magnitude of the plausible differences in the economic structures of the member states.

7.1 A Calibrated Inflation and Output Dynamics

For all countries, the coefficients of the real interest rate variables in the aggregate
demand equations exhibit the theoretically anticipated sign. In other words, an increase of the
interest rate negatively affects the output gap albeit not always significantly. The same holds
for the large majority of the coefficients of the output gap variables in the country specific
Philips curves.

For our purpose, the presence of asymmetric propagation of shocks is of great
importance. Therefore, we estimated the response of output and inflation to an increase of the
nominal interest rate for each of the countries. More precisely, we estimated the reaction of
the country specific output and inflation to a one percent temporary increase of the short-term
nominal interest rate over the period of one year. The responses of the euro area aggregate
output and inflation calculated as the weighted sum of the country specific responses were
also studied. Figure 1 displays the results of the ssimulation exercise for output responses.
Figure 2 displays the corresponding responses of inflation.

[Insert Figure 1]

Figure 1 suggests that the size of output responses as well as the propagation of an
increase of the interest rate differ considerably across countries. In line with the existing
empirical literature, we find that a temporary increase of the short-term interest rate triggers a
temporary decline of output.

[Insert Figure 2]

15 Using the similar framework, Aksoy (1999) found that although the coefficients of real exchange rates in the
open-economy type of aggregate demand relationship (10) are general significant and of large size, they do not
seem to play the central role in the determination of the Euroland interest rates. This is the consequence of the
fact that the country specific shadow exchange rates were found to not diverge substantially from each other.
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Figure 2 indicates that the initial response of inflation to a temporary increase of the
interest rate is smaller than the response of output. Also here, the size of responses as well as
the propagation of an increase in the interest rate differ considerably across the countries.
Figure 2 shows that for most of the countries an increase in the interest rate causes a decline
in inflation.’® The simulation exercise corroborates the main conclusion of the empirical
literature of the significant differences of the direct impact and the transmission of shocks for
output and inflation across the EMU countries.

[Insert Table 1]

We further check the eigenvalues of country specific matrixes A (23). Table 1 displays
the maximum absolute eigenvalues. We observe that all the maximum absol ute eigenval ues of
the country specific matrixes are within the unitary circle. This implies that the maximum
absolute eigenvalue of the EMU-11 model is also within the unitary circle. Therefore, we
conclude that temporary shocks do not have permanent effects on the economies of the

member states.

7.2 Stochastic Distur bances

To obtain afeel of the country specific stochastic shocks we use the residuals from the
output and inflation equations. Consequently, following Rudebusch and Svensson (1999), we
assume that the country specific inflation and output shocks are captured by the residuals of
their respective regression. The cross-country correlation coefficients between output and
inflation shocks, respectively, are displayed in Table 2 and Table 3.

[Insert Table 2 and Table 3]

It appears from Tables 2 and 3 that the degree of correlation between shocks varies
across the countries. As expected, the correlation coefficients between the country specific
output and inflation shocks and the cross-country correlation coefficients between output and
inflation shocks (not displayed in Tables 2 and 3) are small in magnitude in most cases.
Therefore, we assume that the correlation between inflation and output shocks is equal to
zero.

It is important to stress that the lack of direct cross-country links in the multi-country
model is compensated to some extent by the significant cross-country correlation coefficients.
Consequently, the correlation coefficients do not necessarily reflect the existence of

% For some countries, namely Austria, France, and Ireland, we observe the so-called price puzzle, that is a
positive price response to an increase in the interest rate. See Fuhrer (1997) and Christiano et a. (1996) on this.
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symmetry between separate shocks hitting the economies. If cross-country links are
sufficiently strong, they may generate systematic comovements of inflation and output, and
the correlation coefficients may represent a rapid response of one of the economies to the
shock originated in the other one. In that sense, we assume that from the policy perspective it
is of alittle importance how and where the underlying disturbances have originated.

[Insert Table 4 and Table 5]

Finally, Tables 4 and 5 display the mean squared errors of the residuals from output
and inflation regressions that we use as proxies of the variances of the corresponding
stochastic shocks. The mean squared errors of the residuals suggest a substantial discrepancy
in the magnitude of the variances of the stochastic disturbances across the countries.

8. Stabilization Performance of Monetary Policy Rules

8.1 A Framework for Performance Simulations

In this section, we present a framework that we use for the analysis of performance of
the monetary policy rules. We evaluate a performance of the national and aggregate data
targeting rules in the environment of Euroland under the main assumption that the calibrated
propagation mechanisms holds.

As we aready mentioned, we assume that the preferences are the same across the
countries. We consider five types of preferences, i.e.: alow preference output stabilization: (1,
b=0.2, d=0.5), a medium preference output stabilization: (1, b=1, d=0.5), a high preference
for output stabilization: (1, b=5, d=0.5), a medium preference for interest rate stabilization:
(1, b=1, d=1), and finally a high preference for interest rate stabilization: (1, b=1, d=5).

Given the important uncertainty concerning the character of (a) symmetries in the
EMU and the lack of consensus among academics about the direction of eventual change, we
evaluate the performance of monetary policy rules within five postulated covariance matrixes
of the stochastic disturbances. In all cases the correlation coefficients between output and
inflation shocks are set equal to zero. The first four matrixes assume that the country specific
variances of shocks will remain identical to those observed in the data as displayed in Tables
4 and 5. The first matrix (Matrix I) is characterized by the estimated historical correlation
coefficients of the same category of shocks as displayed in Tables 2 and 3. The second matrix
(Matrix Il) assumes that shocks experience zero correlation. The third matrix (Matrix I11)

imposes that inflation shocks are perfectly correlated and that output shocks experience zero

19



correlation. The fourth matrix (Matrix 1V) assumes that shocks of the same category are
perfectly correlated. Finally, the fifth matrix (Matrix V) imposes that stochastic disturbances
of the same category are perfectly correlated and experience no asymmetry of variance'’.

8.2 Country Specific Optimal Linear Feedback Rules

Before studying the performance of policy rulesin the monetary union, we derive the
country specific optimal feedback rules corresponding to the case when national central banks
enjoy complete independence. The performance of these policy rules, which by definition
dominate in terms of welfare those incurred under an EMU-wide interest policy, will be used
as a benchmark for comparisons of the stabilization effectiveness of the union-wide policy
rules.

[Insert Table 6]

We present the country specific optimal feedback rules in Table 6. The table displays,
the sums of the coefficients assigned by the policy rule to the country specific lagged inflation
(4 lags), lagged output (2 lags), and lagged interest rate (3 lags). The cross-country
comparisons of the policy rules reveal important differences between the country specific
coefficients of response. This corroborates the existing empirical evidence of significant
differences in the propagation mechanisms across the countries. It suggests that the monetary
union will incur an additional cost in terms of stabilization effectiveness even if shocks are
perfectly symmetric.

In line with the intuition, we find that an increase in inflation and output causes an
overal rise of the nominal interest rate. We observe that the weights attached to output by the
policy rules increases with the preference for output stabilization. The coefficients assigned to
the interest rates are generaly large in magnitude, which implies some degree of inertiain the
movements of the interest rates. Finally, the maximum absolute eigenvalues of the country
specific matrices M (18) are within the unitary circle which implies that the economic systems
with the systematic policy rules are stable.

Y The average variances are calculated as squared weighted sums of the standard deviations of the country
specific output and inflation shocks, respectively (see EMU-11 columnin Tables 4 and 5).
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8.3 Stabilization Performance of the Country Specific Optimal Policy Rules

We evaluate the performance of country specific optimal feedback rules assuming first
that the variances of country specific shocks are equal to their estimates, and second that the
country specific variances of the same category of shocks are the same and equa to the
squares of the weighted sums of estimated standard deviations of shocks. Table 7 and Table 8
present the stabilization performance of the optimal linear rules. Table 7 displays the results
for the estimated variances of shocks. Table 8 presents the results where the country specific
shocks of a given category have the same variances. The losses calculated under the
assumption of equal variances of shocks enable the cross-country comparisons of maximum
stabilization bounds implied by the transmission mechanisms.

[Insert Table 7 and Table §]

The country specific losses differ remarkably, an additional evidence of observed
asymmetries. We find that differences in stabilization performance can lead to differencesin
welfare of more than four hundred percent. As it emerges from Table 8, the significant
differences in the stabilization performance across countries tend to persist under the
assumption of equal variances of shocks of the same category. This again indicates that the
calibrated models of EMU countries differ remarkably in terms of the implied propagation
mechanisms.

The performance of the country specific policy rules will serve us as benchmark to
measure the losses implied by the common monetary polices.’® In addition to the country
specific optimal losses, we construct union-wide benchmark losses (indicated by the column
EMU-11 in Tables 7 and 8). These union-wide benchmark losses are equal to the weighted
sum of the country specific losses, which are calculated under an assumption that the member
states implement their own desired interest rates. These benchmarks are of course unrealistic
since few countries have the capacity to enjoy full monetary independence. Therefore, they

should be treated only as a yardstick to give some perspective to the welfare analysis.

8 Benchmark 1 cases (BEN1) refer to the losses calculated under the estimated country specific stochastic
disturbances. Benchmark 2 (BEN2) cases refer to the losses calculated under the assumption of equal variances
of the country specific inflation and output shocks, respectively.
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8.4 Union-Wide Common I nterest Rate Rules

Table 9 presents the union-wide linear feedback rules implied by the national data
targeting and aggregate data targeting loss functions. The table displays, respectively, the
sum of the coefficients assigned by a common policy rule to the country specific lagged
inflations, lagged outputs, and lagged common interest rate.

[Insert Table 9]

In line with the intuition, we observe that both policy rules generaly attach
considerable importance to the economic conditions of larger countries. We find that an
increase in inflation and output in any of the countries causes an overal rise of the common
interest rate under both policy rules. In the same manner as the monetary independence rules,
the union-wide rules attach more weight to the country specific outputs when the preference
for output stabilization increases. Similarly to the country specific optimal policy rules, the
union-wide rules generally assign a considerable weight to the interest rate coefficients, which
implies an inert process for the common interest rate. We also note that al maximum absolute
eigenvalues of the multi-country systems with systematic common policy rules are within the
unitary circle. Therefore, the union-wide national and aggregate data policy rules do not lead
to hysteresis effects in the economies of the member states.

As it emerges from Table 9, there are substantial differences between the coefficients
assigned to the country specific economic conditions by the national data and aggregate data
targeting rules across al stabilization preferences considered. We observe that the national
data targeting rule assigns much more relative importance to the countries that are
characterized by more responsive inflation and output to the movements of the interest rate
compared to the aggregate data rule.

The rationale behind the result that the optimal monetary policy assigns considerable
weight to the economic conditions of more responsive countries is the following. Reacting to
the economic conditions of |ess responsive economies requires larger shifts of the interest rate
compared to those desired by more responsive countries. Therefore, if the central bank would
try to optimally react to shocks hitting less responsive economies, the implied shifts of
interest rate would induce much larger variability of inflations and outputs in the more
responsive countries, and consequently higher overall welfare loss. In addition, output
stochastic disturbances induce much larger variability of inflation in more responsive
economies because output shocks affect price changes through the slope of the short-term

Philips curve, which is larger in more responsive countries. This again leads to an important
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weight assigned to their economic conditions by the optimal policy rule. In contrast to the
national data targeting, the optimization of the aggregate data loss calls for the stabilization
of the union-wide aggregates that are given by the sum of the country specific inflations and
outputs. Consequently, welfare loss induced by misguided policy with respect to the
economic conditions of more responsive countries is partially assigned to the less responsive
countries, as their data constitute aggregates. As a result the aggregate data rule increases the
relative importance attached to the shocks of less responsive economies compared to the
national data rule. This may suggest that more responsive economies to policy instrument
will tend to be better off under the national data rule while less responsive ones will prefer
the aggregate data rule. However, it is important to remember that the total loss of a given
country under a specific policy will be aso determined by other factors such as the relative
importance of the country in the decision process or the structure of the covariance matrix of
the stochastic disturbances.

8.5 Stabilization Effectiveness of National and Aggregate Data Targeting Rules- A

Monetary Union L oss Per spective

In this section, we evaluate the performance of national and aggregate data targeting
policy rules in terms of the monetary union loss. Table 10 presents the performance of
aternative loss functions across the preferences and covariance matrices of stochastic
disturbances. The table displays the expected monetary union losses under the national data
targeting relative to the benchmark monetary independence weighted losses (NDT/BEN), the
expected monetary union losses under the aggregate data targeting relative to the benchmark
monetary independence weighted losses (ADT/BEN), and finally the expected monetary union
losses under the aggregate data targeting relative to the expected monetary union losses
under the national data targeting (ADT/NDT). It is important to remember, that the national
data targeting policy rule, which is based on the postulated monetary union loss, will aways
weakly dominate the aggregate data targeting policy rule in terms of the monetary union
loss.

[Insert Table 10]

For our purpose, the comparison of performance of the aggregate data targeting rule
with the national data targeting rule, indicated in Table 10 as ADT/NDT, is of particular
importance. The main result is that the alternative policy objectives yield very similar

outcomes from the perspective of the overal monetary union loss. While by definition the
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national data rule weakly dominates other possible specifications in terms of the overall loss,
the additional welfare loss induced by the aggregate data rule is very small. This result holds
across all postulated stabilization preferences and covariance matrices of stochastic
disturbances.

Ascan be inferred from Table 10, the loss of the stabilization effectiveness induced by
the common monetary policy is important for some parameters settings. The results
displayed in Table 10 suggests that the highest frustration arises from the common monetary
polices associated when the preference for output stabilization is high. We observe that the
loss of stabilization effectivenessisto alarge extent related to the existence of asymmetries of
shocks. If shocks are characterized by zero correlation (Matrix I1), the loss in the case of a
high preference of output stabilization may exceed three hundred percent of its pre-union
value. When shocks become more symmetric, the overall relative losses decrease across all
preferences and policy objectives. However, even when the country specific stochastic shocks
are perfectly correlated (Matrix IV and Matrix V) the additional loss of stabilization
effectiveness may still be important, especialy for the case of high preference for output
stabilization. This suggests that the differences in the transmission mechanisms across the
countries account for an important part of the additional loss induced by the common
monetary polices. A closer look at the table reveals that removal of the asymmetry in the
magnitude of variances of shocks increases the relative losses. This result implies that the
calibrated asymmetries of variances of shocks may have positive welfare effects (compare
Matrix IV with Matrix V) *°.

8.6 Stabilization Effectiveness of National and Aggregate Data Targeting Rules

Country Specific L osses

While so far we have analyzed the performance of alternative policy objectives in
terms of the overal loss, in this section we turn our attention to the question of how the
overal loss is distributed among the countries. Table 11 presents the country specific losses

under the national data targeting relative to the losses resulting from the country specific

191t can be shown that the asymmetry in variances of shocks may have positive welfare effects. For example, if
the asymmetries in the transmission mechanism are present, and the correlation coefficients of shocks are
positive, an increase of the variance of shocks that affect economy that is more responsive to policy instrument
will increase the overall relative welfare. This follows from the fact that while the more responsive economy has
generaly lower desire to respond to the same type of shocks than the less responsive one, an increase of the
variance of shocks of more responsive economy (up to the point in which the variance becomes too large) will
make the individual desires of countries closer to each other.

24



optimal monetary polices. Table 12 displays the corresponding losses for the aggregate data
targeting rule.
[Insert Table 11 and 12]

We observe that less preference for output stabilization makes countries better off in
relative terms in the case of both policy rules. As it emerges from Tables 11 and 12, the
distribution of the overall relative loss among countries is far from being egalitarian. In other
words, some countries incur larger relative welfare loss from the participation in the common
monetary policy than the others. Generaly, smaller countries are found to be much worse off
than the larger ones.

[Insert Table 13]

Table 13 compares the stabilization performance of the aggregate data targeting rule
with the national data targeting rule (ADT/NDT) in terms of the country specific losses. An
important finding is that for most of the countries, the losses do not increase much with a
switch from a national to an aggregate data targeting rule. However for some countries this
switch leads to large welfare losses of up to two hundred percent. Interestingly, the welfare of
the more responsive countries to the policy instrument is greater under the national data
targeting rule across al postulated structures of stochastic disturbances and stabilization
preferences compared to the outcome when the aggregate data rule is followed. For some less
responsive economies the reverse holds true. This result indicates that by assigning more
weight to the economic conditions of more responsive economies the national data targeting
rule improves their welfare compared to the aggregate data rule. We also observe that the
magnitude of the differences between the country specific losses generated by the two policy
rulesis the smallest for low output stabilization preference (1, b=0.2, d=0.5) and the highest
for high output stabilization preference (1, b=5, d=0.5), which holds across all the covariance
matrices of the stochastic shocks. The important differences between some of the country
specific losses across the two policy rules for high output stabilization preference are likely to
be caused by the significant asymmetries in the responses of the country specific outputs to
the policy instrument.

[Insert Table 14]

In order to further analyze the stabilization performance of two policy rules Table 14
compares the variability of the common interest rate under the aggregate data targeting
relative to the national data targeting. As it emerges from the table, the aggregate data rule
leads to higher volatility of the common interest rate compared to the national data rule. This

result is very intuitive. The aggregate data targeting decreases the relative importance of more
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responsive countries that prefer small adjustments of the common interest rate. This resultsin

more pronounced policy responses.

8.7 Stabilization Effectiveness of National and Aggregate Data Targeting Rules
Variability of the Union-Wide Aggregates

In this section, we consider the variability of aggregates across the aternative policy
objectives. The relative performance of the policy rules in stabilizing the aggregate output and
inflation is displayed in Table 15. It is important to remember that the aggregate data
targeting policy aways weakly dominates the national data targeting policy in the
effectiveness of stabilization of the union-wide aggregates. Therefore, Table 15 presents the
losses expressed in terms of aggregates under the national data targeting rule relative to
benchmark losses of the aggregate data targeting rule (NDT/ADT).

[Insert Table 15]

We observe that, the performance of the national data targeting rule is very close to
the aggregate data targeting policy. This finding is robust across all stabilization preferences
and covariance matrices of the stochastic disturbances. Therefore, if the stabilization of
aggregates constitutes the true concern of the central bank (ECB), the national data targeting
rule will not result in important inefficiencies compared to the aggregate data targeting rule.

9. Conclusions

In this paper, we have anayzed the performance of loss functions of the common
central bank in a monetary union based on the national data of the member states and union-
wide aggregates. In order to assess the performance of two alternative policy objectivesin the
environment of Euroland, we derived the implied optimal linear feedback rules using the
framework similar to the one proposed by Rudebusch and Svensson (1999). The dynamic
simulations within the calibrated EMU model indicate that the policy based on the union-wide
aggregates yield very close stabilization performances to the policy based on the national data
of the member states. This result holds across different structures of the stochastic
disturbances and postulated stabilization preferences, and irrespectively of the significant
asymmetriesin the calibrated models of the EMU countries.

An important finding is that for most of the countries their respective losses do not

change much with a switch from national to aggregate data rule. However for some cases, the

26



difference may turn out to be substantial. In general we find that countries, which are more
responsive to the policy instrument, tend to be better off under the national data rule than
under the aggregate data rule. The reverse holds true for less responsive countries. This may
lead to potential conflicts among the countries when deciding which policy variables, the
national data or union-wide aggregates, should be incorporated into the common central bank
loss function.

The main implication of the paper is that the announced monetary policy strategy of
the ECB using union-wide aggregates may be a reasonable proxy of the optimal policy rule
using the national data of the member states. Because the welfare differences between the two
aternative polices are very small, the aggregate data targeting may provide a better
framework for the conduct of common monetary policy by being simpler and to some extent
by denationalizing the key decision variables.

Severa extensions of our framework may be considered in future research. One could
consider to what extent the results of the simulations are sensitive to the changes of the
parameter values of the calibrated model. This would make it possible to address the question
of model uncertainty. In addition it would make it possible to derive the range of parameters
of the dynamic model for which the different policy objectives result in a close stabilization

performance.
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Figure 1

Response of Output to a Temporary One Percent Increase of
Nominal Interest Rate over the Period of One Year
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Table1
Maximum Eigenvalues of Matrices A

AUS BEL FIN FRA GER IRL ITL LUX NET POR SPA EMU-11

0970 0934 0971 0915 0950 0916 098 0.804 0.814 0947 0924 0.986

Table2
Correlation between Residuals from Output Equations

AUS BEL FIN FRA GER IRL ITL LUX NET POR SPA
AUS | 100 013 0.03 022 028 -008 007 -004 014 014 024
BEL | 013 100 024 012 024 026 007 021 -016 028 024
FIN 003 024 100 006 -012 006 -012 -0.09 -032 -0.01 -0.11
FRA | 022 012 006 100 050 000 034 016 024 0.07 0.36
GER | 028 024 -012 050 100 -016 025 015 016 021 031
IRL -008 026 006 000 -016 100 015 -013 -0.01 010 0.12
ITL 007 007 -012 034 025 015 100 024 011 034 0.28
LUX | -0.04 021 -009 016 015 -013 024 100 -0.03 0.09 0.13
NET | 0.14 -0.16 -032 024 016 -001 011 -0.03 100 0.14 -0.08
POR | 0.14 028 -001 0.07 021 010 034 009 014 100 0.06
SPA | 024 024 -011 036 031 012 023 013 -008 006 1.00

Table 3
Correlation between Residuals from Inflation Equations

AUS BEL FIN FRA GER IRL ITL LUX NET POR SPA
AUS | 1.00 040 -008 -006 027 006 015 027 054 004 0.23
BEL | 040 100 020 054 044 033 026 057 045 010 -0.18
FIN -0.08 020 100 044 012 -001 013 025 -0.07 -0.05 -0.04
FRA | -006 054 044 100 035 011 030 043 008 0.08 -0.12
GER | 027 044 012 035 100 013 030 054 031 -0.09 0.07
IRL 006 033 -001 011 013 100 012 020 020 017 -0.03
ITL 015 026 013 030 030 012 100 044 012 022 0.16
LUX | 027 057 025 043 054 020 044 100 038 011 -0.02
NET | 054 045 -007 008 031 020 012 038 100 -0.06 -0.03
POR | 0.04 010 -005 0.08 -009 017 022 011 -006 1.00 044
SPA | 023 -0.18 -0.04 -012 0.07 -003 016 -0.02 -0.03 044 1.00

Table4
Mean Squared Residuals. Output Equation

AUS BEL FIN FRA GER |IRL ITL LUX NET POR SPA EMU-11

174 48 254 08 238 521 283 526 300 353 1.82 212

Table5
Mean Squared Residuals: Inflation Equation

AUS BEL FIN FRA GER IRL ITL LUX NET POR SPA EMU-11

029 021 019 012 047 022 014 031 015 120 04 0.27




Table 6

Optimal Linear Feedback Rules of Single Countries

AUS BEL FIN FRA GER IRL ITL LUX NET POR SPA
Preferences: (1, b=0.2, d=0.5)
> 0.557 0402 0.799 0437 0.244 0627 0746 0.188 0407 0324 0.234
>f y 0442 0335 0253 0338 0359 0373 0324 0143 0.151 0.370 0.247
=f; 0.346 0546 0276 0491 0.696 0.284 0598 0.709 0.528 0.642 0.787
max|eig(M )| 0.747 0.796 0.887 0821 0.839 0.722 0881 0.806 0.835 0.845 0.848
Preferences: (1, b=1, d=0.5)
> 0908 0.672 1130 0.743 0394 1021 0791 0401 0.736 0498 0.349
>f y 0.876 0.741 0536 0.737 0.787 0.752 0621 0.371 0353 0.694 0.627
>f; 0.026 0.286 -0.107 0.208 0526 -0.076 0396 0.504 0.217 0476 0.647
max|eig(M )| 0734 0795 0893 0821 0.789 0.726 0918 0.798 0.835 0.857 0.841
Preferences: (1, b=5, d=0.5)
> 1371 1058 1620 1160 0655 1533 1016 0.746 1218 0.787 0.554
>f y 1646 1520 1.073 1492 1695 1416 1306 0915 0.783 1457 1.499
=f; -0.413 -0.088 -0.615 -0.190 0.265 -0.563 0.063 0.183 -0.249 0.190 0431
max|eig(M )| 0.735 0.794 0894 0821 0.795 0.727 0927 0.795 0.835 0.859 0.840
Preferences: (1, b=1, d=1)
>t 0.750 0537 0928 0601 0295 0844 0613 028 0561 0.373 0.261
>f y 0.656 0531 0387 0532 0552 0560 0435 0.241 0.242 0486 0417
>f; 0.177 0411 0.076 0343 0.612 0.094 0508 0.608 0.372 0572 0.717
max|eig(M )| 0733 0.795 0.893 0821 0.802 0.725 0918 0.802 0.836 0.859 0.843
Preferences: (1, b=1, d=5)
> 0458 0.299 055 0345 0140 0513 0325 0.111 0263 0175 0.121
>f y 0323 0232 0172 0236 0230 0269 0181 0.082 0.093 0.203 0.151
=f; 0453 0.631 0413 0584 0.760 0406 0701 0.782 0.637 0.737 0.835
max|eig(M )| 0.782 0805 0892 0822 0864 0.755 0916 0.820 0.841 0.874 0.864
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Table7
Stabilization Performance of Linear Feedback Rules: Single Country Optimal Monetary Policies
Benchmark 1 (BEN1): Estimated Variances of the Stochastic Disturbances

AUS BEL FIN FRA GER IRL ITL LUX NET POR SPA EMU-11

Preferences: (1, b=0.2, d=0.5)

VAR(7%) 143 187 216 126 184 150 441 188 111 986 529

VAR(Yt) 636 1314 1018 326 1201 1407 914 1723 418 1359 15.80
VARG -ii—1) 062 075 067 024 084 101 101 036 014 180 0.76
Loss 301 488 453 203 466 482 674 551 201 1348 883 4.96

Preferences: (1, b=1, d=0.5)

VAR(7%) 144 187 216 126 176 150 481 183 109 961 524

VAR(Yt) 490 1088 839 261 984 1136 730 1580 394 1202 13.27
VAR(G; —it—1) 199 294 243 08 313 358 187 194 041 393 339
Loss 733 1422 1177 430 1317 1466 13.05 1860 524 2360 2021 1166

Preferences: (1, b=5, d=0.5)

VAR(7%) 144 18 215 126 170 150 49 178 108 936 520

VAR(Yt) 388 910 678 212 796 934 620 1405 369 1016 10.75
VAR(; -it—1) 6.84 1156 1033 323 1237 1330 6.84 1090 171 13.68 1586
Loss 2427 5314 4121 1345 47.67 5484 3940 7747 2038 6699 66.89 39.26

Preferences: (1, b=1, d=1)

VAR(7%) 143 187 218 126 180 150 495 18 110 986 528

VAR(Yt) 546 1180 914 286 1080 1242 7.74 1650 406 1297 1442
VARG -i—1) 119 163 131 049 170 207 104 088 023 221 169
Loss 8.08 1530 1264 462 1430 1599 1373 1924 539 2504 2138 1248

Preferences: (1, b=1, d=5)

VAR(7%) 143 18 225 126 190 150 543 191 113 1055 5.38

VAR(Yt) 718 1433 1107 360 1340 1552 883 1793 438 1571 17.09
VARG -ii—1) 038 041 034 014 039 059 028 013 006 057 0.30
Loss 1053 1825 1504 557 1725 1998 15.67 2047 583 2913 2399 1464
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Table 8
Stabilization Performance of Linear Feedback Rules: Single Country Optimal Monetary Policies
Benchmark 2 (BEN2): No Asymmetry in Variances of the Stochastic Disturbances

AUS BEL FIN FRA GER IRL ITL LUX NET POR SPA EMU-11
Preferences: (1, b=0.2, d=0.5)
VAR(7%) 133 243 306 294 113 184 795 154 190 258 358
VAR(t) 771 578 854 805 1069 581 802 698 297 816 1845
VARGt -k-1) 072 040 067 058 074 051 133 017 019 083 082
Loss 323 379 510 484 364 326 1022 302 259 463 7.68 5.55
Preferences: (1, b=1, d=0.5)
VAR(1%;) 133 243 307 29 107 18 878 152 188 243 353
VAR(t) 596 476 701 645 877 463 561 638 279 722 1551
VARGt —k-1) 237 139 214 210 276 160 175 084 041 210 3.89
Loss 848 789 1115 1044 1122 728 1526 832 483 10.70 2098 1224
Preferences: (1, b=5, d=0.5)
VAR(7%) 145 264 333 321 110 202 996 162 203 247 379
VAR(¥t) 483 407 579 53 725 389 476 579 267 624 1285
VARGt -ik-1) 846 532 897 816 1122 573 555 460 139 812 1886
Loss 29.83 25.62 36.75 34.02 4298 2431 3655 3289 16.07 3771 77.46 40.56
Preferences: (1, b=1, d=1)
VAR(7%) 133 243 309 294 110 18 897 153 189 255 356
VAR(t) 663 517 764 707 962 508 591 668 288 777 1684
VARGt -k-1) 141 080 120 121 149 097 104 039 026 114 191
Loss 937 840 1193 1123 1221 789 1592 860 503 1146 2232 13.08
Preferences: (1, b=1, d=5)
VAR(7%) 133 244 318 294 118 184 966 156 194 285 3.66
VAR(¥t) 869 637 932 889 1191 645 671 730 322 926 1991
VAR(it —it-1) 044 023 035 034 034 033 034 006 009 028 033
Loss 1222 995 1425 1355 1479 992 1807 916 558 1349 2523 1539




Union-Wide Linear Feedback Rules
National Data Targeting (NDT) and Aggregate Data Targeting (ADT)

Table9

Preferences.  (1,b=0.2,d=0.5) (1,b=1,d=05) (1,b=5,d=05) (1,b=1,d=1) (1, b=1,d=5)
NDT ADT NDT ADT NDT ADT NDT ADT NDT ADT

AUS =f 0.068 0.021 0139 0037 0250 0058 0.108 0030 0057 0.017
AUS Zfy, 0039 0013 008 0029 0171 0058 0064 0022 0030 0.010
BEL =f,, 0.013 0016 0024 0027 0037 0043 0019 0021 0011 0011
BEL fy 0012 0012 0027 0027 0057 0057 0020 0019 0009 0.008
FIN =f,, 0.035 0018 0.057 0030 008 0047 0045 0023 0025 0013
FIN Zf 0.009 0004 0022 0010 0.048 0.022 0015 0007 0006 0.03
FRA f,; 0103 0112 0189 0188 0293 029 0.154 0.149 0.088 0.081
FRA Zfy 0084 0069 0.195 0161 0407 0340 0140 0114 0.060 0.048
GER Zf,; 0039 0066 0055 0102 0085 0160 0.043 0079 0022 0.041
GER Zfy 0060 0115 0.125 0244 0253 0502 0.09 0175 0.040 0.076
IRL f, 0020 0009 0037 0017 0060 0.027 0.029 0013 0016 0.007
IRL Zfy 0010 0004 0021 0.009 0.044 0019 0016 0007 0.007 0.003
ITL =f,; 0172 0104 0149 0125 0181 0179 0.115 0.098 0060 0.053
ITL Zfy 0068 0056 0.102 0113 0197 0241 0072 0079 0031 0.033
LUX Zf,; 0.000 0.000 0000 0001 0001 0.001 0000 0001 0.000 0.000
LUX Zfy 0000 0000 0.000 0.001 0.001 0.002 0000 0000 0.00 0.000
NET =f, 0020 0020 0036 0043 0054 0082 0027 0031 0013 0013
NET Zfy 0008 0006 0019 0.016 0.047 0038 0013 0010 0.005 0.004
POR 2f,; 0.005 0007 0006 0010 0.009 0016 0.005 0008 0003 0.004
POR Xfy 0.006 0008 0010 0016 0019 0.034 0007 0011 0003 0.005
SPA 3f,; 0.006 0.025 0006 0.029 0007 0038 0005 0023 0003 0.012
SPA zfy 0.009 0034 0022 0077 0046 0166 0015 0054 0006 0.022
Zfu 0554 0.601 0306 0.369 -0.060 0.027 0428 0482 0643 0.680
max|eig(M)| 0982 0982 0984 0983 0984 0983 0984 0983 0984 0.983
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Table 10

Stabilization Performance of National Data Targeting (NDT) and Aggregate Data Targeting (ADT)

Monetary Union Losses

Shocks Matrix |
Preferences (1,b=0.2,d=0.5) (1,b=1,d=05) (1,b=5,d=05) (1,b=1,d=1) (4, b=1, d=5)
NDT/BEN1 2.74 2.05 1.78
ADT/BEN1 2.92 213 1.84
ADT/NDT 1.07 1.04 1.03
Shocks Matrix |1
Preferences (1, b=0.2,d=0.5) (1,b=1,d=05) (1,b=5d=05) (1,b=1,d=1) (1, b=1, d=5)
NDT/BEN1 3.00 221 1.90
ADT/BEN1 3.17 2.29 1.96
ADT/NDT 1.06 1.04 1.03
Shocks Matrix 111
Preferences (1,b=0.2,d=0.5) (1,b=1,d=05) (1,b=5,d=05) (1,b=1,d=1) (4, b=1, d=5)
NDT/BEN1 2.18 175 157
ADT/BEN1 2.36 1.83 1.63
ADT/NDT 1.08 1.05 1.03
Shocks Matrix IV
Preferences (1, b=0.2,d=0.5) (1,b=1,d=05) (1,b=5,d=05) (1,b=1,d=1) (1, b=1, d=5)
NDT/BEN1 161 1.35 1.25
ADT/BEN1 1.76 1.42 1.29
ADT/NDT 1.10 1.05 1.03
Shocks Matrix V
Preferences (1, b=0.2,d=0.5) (1,b=1,d=05) (1,b=5,d=05) (1,b=1,d=1) (1, b=1, d=5)
NDT/BEN2 1.65 1.43 1.33
ADT/BEN2 1.78 1.49 1.36
ADT/NDT 1.08 1.04 1.03
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Table11
Stabilization Performance of National Data Targeting (NDT)
Country Specific Relative Losses (NDT/BEN)

AUS  BEL FIN FRA GER IRL ITL LUX NET POR SPA

Preferences (4, b=0.2, d=0.5)

Matrix | 6.15 1.62 4.07 1.63 1.44 3.68 2.10 1.09 1.42 1.46 114
Matrix I 6.18 181 3.98 1.88 154 3.48 227 1.10 1.39 1.52 1.17
Matrix I11 4,58 1.32 3.44 1.76 124 251 1.92 1.03 1.47 1.30 1.09
Matrix 1V 249 1.04 134 1.37 1.18 1.49 1.43 101 1.35 1.13 1.05
Matrix V 3.75 1.08 1.38 1.06 1.27 2.56 155 1.07 1.35 1.16 1.07
Preferences (4, b=1,d=0.5)

Matrix | 8.60 2.09 5.70 211 1.79 511 2.66 1.17 164 1.93 1.37
Matrix I 8.60 244 5.50 261 1.96 4,72 293 1.20 161 2.03 1.42
Matrix I11 571 152 451 2.25 1.47 2.92 231 1.04 171 1.58 1.23
Matrix 1V 251 1.09 153 1.49 1.38 1.38 157 101 1.48 1.30 1.18
Matrix V 3.57 1.04 1.77 1.04 1.42 3.20 1.92 1.04 1.68 1.20 1.19
Preferences (1, b=5, d=0.5)

Matrix | 11.88 2.60 7.70 274 222 6.69 331 1.29 1.88 2.59 171
Matrix I 11.88 3.09 7.34 3.57 248 6.11 3.71 1.33 1.84 2.76 1.80
Matrix I11 7.56 171 5.80 2.88 174 3.44 272 1.07 1.93 1.96 1.47
Matrix 1V 3.02 114 1.82 171 1.63 1.40 1.73 1.04 1.62 154 1.39
Matrix V 4.04 1.01 2.29 1.01 1.59 417 242 1.01 2.05 1.25 1.36
Preferences (4,b=1,d=1)

Matrix | 7.77 1.95 5.24 2.00 1.67 4.64 254 1.13 1.58 1.82 1.30
Matrix I 7.79 227 5.10 245 1.82 431 2.80 1.16 1.56 191 1.34
Matrix I11 5.20 1.47 4.22 214 1.39 2.76 224 1.03 1.66 151 1.19
Matrix IV 2.29 1.07 1.46 1.44 1.32 1.36 154 1.01 1.44 1.26 1.13
Matrix V 3.23 1.04 1.66 1.04 1.35 294 1.88 1.06 1.63 1.17 114
Preferences (1, b=1, d=5)

Matrix | 5.92 1.66 4.28 1.76 1.43 3.61 227 1.07 1.44 1.58 1.17
Matrix I 5.98 1.90 4.24 2.09 153 341 248 1.09 1.42 1.64 1.20
Matrix I11 4.09 1.36 3.57 1.89 124 240 2.06 1.02 1.52 1.36 1.10
Matrix IV 1.85 1.05 1.30 1.33 1.20 1.33 1.47 1.01 1.38 1.16 1.06
Matrix V 252 1.04 1.43 1.04 1.23 2.38 177 1.09 151 112 1.07
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Table 12

Stabilization Performance of Aggregate Data Targeting (ADT)
Country Specific Relative Losses (ADT/BEN)

AUS BEL FIN FRA  GER IRL ITL LUX NET POR SPA
Preferences (4, b=0.2, d=0.5)

Matrix | 7.51 1.65 4.62 174 131 4.28 2.20 1.10 1.56 1.46 1.13
Matrix I 7.60 1.83 4.26 1.98 1.40 3.76 245 111 1.45 1.53 1.15
Matrix I11 5.86 1.29 3.87 1.99 1.16 2.82 1.95 1.03 1.64 1.26 1.07
Matrix 1V 341 1.02 1.79 1.66 112 1.84 1.40 101 1.53 1.10 1.04
Matrix V 4.03 112 1.79 111 1.18 3.20 1.59 1.08 1.48 1.09 1.05
Preferences (4, b=1,d=0.5)
Matrix | 13.67 222 7.39 2.66 1.58 6.62 2.55 1.19 2.06 1.92 1.34
Matrix I 13.79 256 6.56 3.27 1.73 5.65 2.88 122 1.84 2.05 1.40
Matrix I11 1032 145 5.91 3.24 1.30 3.82 212 1.03 2.22 1.47 1.18
Matrix 1V 5.64 1.02 264 2.50 124 221 1.42 101 2.01 1.20 1.13
Matrix V 5.98 124 3.01 1.23 1.28 5.86 1.83 1.09 227 1.10 114
Preferences (1, b=5, d=0.5)
Matrix | 20.75 280 1058 3.79 1.90 9.07 3.08 131 2.56 2.58 1.65
Matrix I 20.76  3.30 9.11 4.84 214 7.57 354 1.36 221 2.79 1.76
Matrix I11 1580 1.60 8.20 4.82 1.47 4.88 2.38 1.04 2.78 1.77 1.37
Matrix 1V 8.83 1.02 3.74 3.65 1.38 273 1.49 1.01 2.49 1.34 1.29
Matrix V 8.52 1.37 4,58 1.35 1.37 9.10 2.23 1.05 321 111 1.27
Preferences (4,b=1,d=1)
Matrix | 12.13  2.07 6.68 247 1.49 5.91 244 1.15 1.95 1.82 1.28
Matrix I 1230 2.38 6.02 3.02 1.62 5.10 2.75 1.17 1.76 1.93 1.32
Matrix I11 9.09 1.42 5.39 2.98 1.25 3.52 2.06 1.03 2.10 1.43 1.15
Matrix IV 4.85 1.02 237 2.30 1.20 2.06 1.40 1.01 1.90 1.17 1.10
Matrix V 5.19 121 2.68 121 124 5.16 1.80 1.10 213 1.09 111
Preferences (1, b=1, d=5)
Matrix | 8.77 174 5.22 207 131 4.40 2.18 1.09 1.68 1.58 1.16
Matrix I 9.01 1.97 4.86 2.46 1.40 391 242 1.10 1.55 1.65 1.19
Matrix I11 6.51 134 4.30 242 1.16 2.86 191 1.03 1.80 131 1.08
Matrix IV 3.30 1.02 1.84 1.87 112 1.77 1.37 1.02 1.68 111 1.04
Matrix V 3.60 1.15 204 1.16 1.16 3.70 171 1.13 1.82 1.07 1.05
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Table 13
Comparison of the Stabilization Performance of Aggregate Data Targeting (ADT) versus
National Data Targeting: Country Specific Relative Losses (ADT/NDT)

AUS  BEL FIN FRA GER IRL ITL LUX NET POR SPA

Preferences (4, b=0.2, d=0.5)

Matrix | 1.22 1.02 1.13 1.07 0.91 1.16 1.05 1.01 1.10 1.00 0.99
Matrix I 1.23 101 1.07 1.05 0.91 1.08 1.08 1.01 1.04 1.00 0.99
Matrix I11 1.28 0.97 1.13 1.13 0.93 1.13 1.02 1.00 111 0.97 0.98
Matrix 1V 1.37 0.98 134 121 0.94 1.23 0.98 1.00 1.14 0.97 0.99
Matrix V 1.08 1.04 1.30 1.05 0.93 1.25 1.03 101 1.10 0.94 0.98
Preferences (4, b=1,d=0.5)

Matrix | 1.59 1.06 1.30 1.26 0.88 1.30 0.96 1.02 1.26 1.00 0.98
Matrix I 1.60 1.05 1.19 1.25 0.88 1.20 0.98 1.02 114 101 0.98
Matrix I11 181 0.96 131 1.44 0.89 131 0.92 0.99 1.30 0.94 0.96
Matrix 1V 2.25 0.94 1.72 1.68 0.89 1.60 0.91 0.99 1.36 0.92 0.96
Matrix V 1.67 1.19 1.70 1.19 0.90 1.83 0.96 1.04 1.35 0.92 0.96
Preferences (1, b=5, d=0.5)

Matrix | 1.75 1.08 1.37 1.38 0.85 1.36 0.93 1.02 1.36 1.00 0.96
Matrix I 1.75 1.07 124 1.36 0.86 124 0.95 1.02 1.20 1.01 0.98
Matrix I11 2.09 0.93 141 1.67 0.84 1.42 0.88 0.97 1.44 0.90 0.93
Matrix IV 292 0.90 2.05 214 0.85 1.95 0.86 0.97 154 0.87 0.93
Matrix V 211 1.36 2.00 1.34 0.86 2.18 0.92 1.04 1.57 0.88 0.93
Preferences (4,b=1,d=1)

Matrix | 1.56 1.06 1.27 1.23 0.89 1.28 0.96 1.02 1.23 1.00 0.98
Matrix I 1.58 1.05 1.18 1.23 0.89 1.18 0.98 1.02 1.13 1.01 0.99
Matrix I11 1.75 0.97 1.28 1.39 0.90 1.27 0.92 1.00 1.26 0.94 0.97
Matrix IV 212 0.95 1.63 1.60 0.91 151 0.91 1.00 1.32 0.93 0.97
Matrix V 1.60 1.16 1.62 1.16 0.91 175 0.96 1.04 131 0.93 0.97
Preferences (1, b=1, d=5)

Matrix | 1.48 1.05 122 117 0.92 122 0.96 101 1.17 1.00 0.99
Matrix I 151 1.04 1.15 1.18 0.91 1.15 0.98 101 1.09 1.01 0.99
Matrix I11 1.59 0.98 121 1.28 0.93 1.19 0.93 1.01 1.18 0.96 0.98
Matrix IV 1.78 0.98 141 141 0.94 1.33 0.93 1.01 1.22 0.95 0.98
Matrix V 1.43 111 1.43 111 0.94 1.56 0.96 1.03 1.20 0.96 0.98
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Table 14
Comparison of the Stabilization Performance of Aggregate Data Targeting (ADT) versus National
Data Targeting: Relative Variability of the Common Interest Rate (ADT/NDT)

(1,b=0.2,d=05) (L, b=1,d=05) (1,b=5,d=05) (L, b=1d=1) (1 b=1,d=5)

Matrix | 133 177 1.90 172 155

Matrix I 131 1.87 2.02 181 1.63

Matrix 111 1.24 1.46 1.52 1.44 1.37

Matrix IV 115 141 1.50 137 1.25

Matrix V 1.06 1.32 141 1.28 115
Table 15

Comparison of the Stabilization Performance of Aggregate Data Targeting (ADT) versus National
Data Targeting: Relative Losses due to Variability of the Union Wide Aggregates (NDT/ADT)

(1,b=02,d=05) (L b=1,d=05) (1, Db=5d=05) (L b=1,d=1) (1 b=1,d=5)

Matrix | 1.07 1.19 1.36 117 111
Matrix Il 114 134 1.63 1.30 121
Matrix I11 1.04 1.09 1.15 1.08 1.05
Matrix 1V 1.02 1.06 112 1.05 1.03
Matrix V 1.02 1.05 111 1.04 1.03
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