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Abstract

The “Stability and Growth Pact” introduces deficit stabilization as a new in-
teresting objective of debt management. The interest payments on public debt
may serve as an important buffer against the budget consequences of cyclical
downturns and unexpected deflation. The optimal debt composition depends
on the correlations between interest rates, output and inflation. Estimated cor-
relations for the period 1960-1998 and the implied debt compositions provide
benchmarks for implications regarding the EMU. The paper explores how rele-
vant correlations between output, inflation and interest rates may have changed
with the shift in the monetary policy regime and thus how the debt composi-
tion, which stabilizes the deficit, has changed. A longer maturity structure of
conventional debt is optimal if the ECB places a lower weight on output sta-
bilization than the national monetary authorities and if EMU member states
are hit by asymmetric shocks. Short term conventional debt should instead
be issued by countries which experience a relatively higher output and infla-
tion uncertainty and a lower sensitivity of aggregate demand to interest-rate
changes. The optimal share of inflation-indexed debt is largest in a strict in-
flation targeting regime; the lower the weight that the ECB assigns to output
stabilization, the more attractive is inflation indexation for deficit stabilization.
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1. Introduction

This paper examines how the public debt should be managed to minimize the
risk that the budget deficit exceeds the 3% limit of the Stability and Growth Pact.
This requires to choose debt instruments which provide flexibility to fiscal policy;
which create room in the budget for the automatic stabilizers or counter-cyclical
fiscal policy to operate. The idea is that the maturity and the indexation of public
debt can be used to hedge against inflation and output shocks to the budget, so as to
stabilize the deficit-to-GDP ratio. The optimal debt composition would depend on
the correlations between output, inflation and interest rates. For instance, if interest
rates and output are negatively correlated, then a long maturity debt would insulate
the government budget from interest rate shocks, thus avoiding higher than expected
interest payments at times of cyclical downturns. The choice of indexation of public
bonds to the inflation rate or to GDP can also be examined within this framework.
For instance, inflation-indexed debt could be a useful hedge since deflation worsens
the budget as a consequence of several nominalistic features of the tax system and
spending programs.

The idea of the paper follows from the optimal taxation literature on debt man-
agement stemming from Lucas and Stokey (1983), extended by Bohn (1988,1990)
and Barro (1995) and reviewed in Missale (1997). The main insight of this litera-
ture, that debt instruments provide insurance against macroeconomic shocks to the
budget, and thus allow to smooth taxes across time and states of nature, is applied
here to a situation where the constraint imposed by the Stability and Growth Pact
induces a greater attention to insuring against current unfavorable events as opposed
to tax-smoothing over the future ahead. Specifically, the Pact introduces deficit sta-
bilization (or deficit smoothing) as a new objective of debt management. This is
formalized by a simple three-period model where the government trades off the cost
of exceeding the 3% deficit limit against the costs of fiscal correction. The budget is
affected by cyclical conditions, namely by output and inflation, while an increase in
interest rates leads to higher debt servicing costs on the part of the debt which has a
short maturity. The government chooses between short and long-term conventional
debt and on inflation-indexed debt, before any shock realizes, while it decides the
fiscal correction after observing output, inflation and the interest rate. However, the
effect of fiscal policy remains uncertain since the budget is hit by a random shock.

The optimal debt composition stabilizes the deficit-to-GDP ratio and it depends
on the correlations between interest rates, output and inflation (and on the elasticities
of the deficit to inflation and output). For the period preceding the EMU the relevant
conditional covariances can be estimated for each member state by simple regressions.
These covariances allow to derive the debt composition that would be optimal for
deficit stabilization if monetary policy were carried out at the national level; i.e. before
the advent of EMU. The estimated relations with the implied debt compositions



provide benchmarks for implications regarding the EMU. Since empirical analysis
is unfeasible for this purpose, a simple multi-country model is presented where the
European Central Bank (ECB) reacts to the harmonized CPI index and output gaps
of member states. The model comprises a supply equation and an aggregate demand
equation for each country, but one interest-rate reaction function to average EMU
inflation and output gap. In this way the relevant correlations can be related to local
supply and demand shocks and the responses of the ECB to such shocks. The analysis
explores how the correlations of the interest rate with local output and inflation may
have changed because of the loss of monetary policy autonomy by the single countries.
This allows to make inferences on how the composition of the debt, which is optimal
for deficit stabilization, has changed with the advent of EMU and thus derive policy
implications for an efficient management of the public debt.

The move from national monetary policy to EMU does modify the debt composi-
tion which is optimal for deficit stabilization depending on the preferences of the ECB,
on the correlation of supply and demand shocks across EMU member states, on differ-
ences in the size of such shocks and in the transmission mechanism of monetary policy.
A longer maturity structure of conventional debt is optimal if the ECB assigns less
weight on output stabilization (relative to inflation stabilization) than the national
monetary authorities and if EMU member states are hit by asymmetric shocks. Short
term conventional debt should instead be issued by countries which experience a rel-
atively higher output and inflation uncertainty and present a lower sensitivity of
aggregate demand to interest-rate changes. The optimal share of inflation-indexed
debt is largest in a strict inflation targeting regime; the lower the weight on output
stabilization the more attractive is inflation indexation for deficit stabilization.

2. The government objective

The “Stability and Growth Pact” introduces deficit smoothing as a new interesting
objective of debt management. Indeed, in the transition path from still high structural
deficits to a steady state of balanced budgets, the interest payments on public debt
may serve as an important buffer against unexpected cyclical downturns. For instance
lower than expected interest rate and thus interest payments on short maturity debt
can offset the budget consequences of an unanticipated slowdown of economic activity.

While smoothing the budget deficit over time is clearly the optimal policy to
avoid the penalties associated with the violation of the 3% deficit limit, we argue
that deficit smoothing across states of nature is also optimal and it suggests a new
important role for debt management. To do so, we sketch a simple model of fiscal
correction which motivates the objective of minimizing the uncertainty affecting the
deficit-to-GDP ratio. The idea is that as we consider bad shocks of larger size the
probability that they occur is lower. This makes the government unwilling to expose



the budget under its control to further unnecessary uncertainty, since any increase in
the controlled component of the deficit would raise the probability of exceeding the
3% limit by more than a deficit reduction (of the same size) would reduce it.

Therefore, when the fiscal authority chooses debt instruments it must take into
consideration the stochastic relations between output, inflation and interest rates.
We assume that the latter variables are affected by monetary policy but not by
fiscal policy. The model is therefore admittedly simple in that it entails a complete
separation of fiscal and monetary policy and does not allow for the joint determination
of output and inflation that would certainly be desirable.

The time-horizon extends over three periods. In period ¢ — 1 the government
decides the debt composition; i.e. the relative amounts of one-period conventional
bonds, two-period conventional bonds and two-period inflation-indexed bonds. Then,
in period ¢, the monetary authority sets the interest rate as a reaction to inflationary
pressure from macroeconomic shocks. This determines the interest rate at which
the short-term debt is refinanced and hence the interest payments on such debt at
time ¢t 4+ 1. This interest rate along with new shocks affects the output gap and
the inflation rate in period ¢ + 1 and thus the cyclical component of the budget
and the interest payments on inflation-indexed debt. The fiscal correction aimed at
containing the deficit within the 3% limit is implemented in period t + 1 after the
government observes the realization of output and inflation. However, the outcome
of government’s efforts is uncertain, since it also depends on a random shock to the
budget at the end of period t 4 1.

In this section we focus on the government’s decisions given output, inflation and
the interest rate. This allows us to derive the optimal debt composition as a function
of the stochastic relations between output, inflation and the interest rate. Then, in
the next sections, we examine how such variables are determined by monetary policy.

The government wants to maintain the deficit-to-GDP ratio below the 3% limit,
that is, below a given budget deficit D?. In order to reach this objective the govern-
ment controls the deterministic component of the budget. Assuming that efforts to
cut the deficit are increasingly costly the government loss is given by

Lin = pK + 5P, )
where p is the probability of exceeding D7, i.e. the 3% deficit limit, and K is the
fixed cost of failure.! Finally, F' denotes the fiscal correction (relative to GDP) that
is enacted by the government.

The outcome of the government’s efforts is uncertain because the budget is subject
to random shocks which occur after taxes and spending, F;. 1, have been set. Defining

I Actually, the amount that the government must place in a deposit bearing no interest increases
with the excess deficit. By contrast, reputational costs which are also relevant are of a fixed nature.



with X the shock to the budget, the probability, p of exceeding the deficit limit, D7,
is equal to

p= Prob|X + Gy, — Fyyy > D) = Prob|X > D' + F,, — Gy (2)

where Gy. is the deficit-to-GDP ratio in the absence of government intervention,
that is, the trend component of the deficit which is affected by cyclical conditions,
i.e. by output and inflation, as follows

Giy1 = g — MyYey1 — NaTg1 + R

where ¢ is the deterministic component of the deficit, 1,1 is the output gap, m .1 is
the rate of inflation, 7, is the output elasticity of the government budget, 7, is the
inflation elasticity of the budget and R;1b is the flow of interest payments (relative
to GDP) on the debt b.

The deficit-to-GDP ratio is affected by cyclcal conditions, i.e. by the output gap
y;+1 and by the rate of inflation 7, ;. While the impact of economic activity on the
budget is well known from a number of studies (see e.g. Giorno et al. 1995), inflation
also helps to reduce the deficit because tax systems and spending programs are not
fully indexed (besides interest payments). Table 1 taken from Giorno et al. (1995)
reports the effects on structural budget balances of EU countries of an increase in
the output gap by one percentage point. With the notable exceptions of Greece,
Portugal and Sweden, OECD countries have elasticities in the 0.5 to 0.6 range. The
effects of inflation on government budgets have not been studied and measured to
the same extent, but for the few countries where estimates are available, they appear
substantial. For instance, Persson, Persson and Svensson (1998) estimate that for
Sweden an increase of one percentage point of the inflation rate leads to a budget
improvement of 0.4% of GDP on a yearly basis.

The flow of interest payments, R;.1b, on the outstanding debt depends on the
interest rates and on the composition of public debt as determined by past debt
management decisions. To derive the interest payments in period ¢ + 1 we use the
fact that the interest rate, i; 1 prevailing in period ¢ is set in period ¢ — 1 and is thus
known at the time of debt issuance. Since we are interested in the relative cost of
alternative funding instruments, the exact level of such rate is irrelevant and is thus
assumed equal to zero, —i.e. 7, 1 = 0—, to simplify the notation.

Then, denoting with F; ; the expectations conditional on the information avail-
able at period t — 1, the interest payments relative to GDP in period ¢ 4+ 1 are equal
to

Ri1b=(1—s—x)bE; 1i; + sbiy + xb[Ey_1(iy — myy1) + Teia] (3)

where s is the share of one-period conventional bonds and x is the share of inflation-
indexed bonds, both issued in period ¢ — 1. The interest payments in period ¢ + 1 on
one-period bonds depend on the nominal interest rate, #;, set at the end of period ¢



and prevailing in period ¢ + 1. The payments on inflation-indexed bonds depend on
the inflation rate, 71, between period t and ¢ + 1.

An important role in the choice of debt maturity is thus played by the interest
rate, i;, relative to its expectation at period ¢ — 1. Indeed, the nominal cost of short-
term debt is determined by the interest rate, i;, at which the debt is refinanced. On
the other hand, the nominal cost of long-term debt is (pre)determined in period t — 1;
it depends on the expectations of i;, that is, on the forward rate F;_1%;.

Finally, it is worth noting that we consider nominal as opposed to real interest
payments, that is, we do not deflate Rb by nominal output growth. The justification
is that the effect of output growth and thus inflation are arguably small; i.e. smaller
than the direct effect on the other components of the deficit. For example, even if
the interest expenditure were as large as 5% of GDP, an increase in nominal output
growth from 4% to 10% would lead to a deficit reduction smaller than 0.03% of GDP.
This should be compared with a deficit reduction of 1.5% of GDP for a 3% real output
growth or for a fall in interest rate of 300 basis points.

The time-horizon extends over three periods. In period ¢ — 1 the government
decides the debt composition; i.e. the relative amounts of one-period conventional
bonds, two-period conventional bonds and two-period inflation-indexed bonds. Then,
in period ¢, the monetary authority sets the interest rate as a reaction to inflationary
pressure from macroeconomic shocks. This determines the interest rate at which the
short-term debt is refinanced and hence the interest payments on such debt at time
t+1.

The sequence of events is as follows. In period ¢ — 1, the government decides
the relative amounts of inflation-indexed bonds, two-period conventional bonds, and
one-period conventional bonds maturing at the end of period t. When the debt
composition is chosen, the one-period interest rate prevailing in period ¢ is known (for
the ease of notation we have assumed the real interest rate equal to zero). Private
investors must form expectations about the one-period interest rate, 7;, which will
prevail in period ¢+ 1. This interest rate is uncertain since it depends on the reaction
of the central bank to the inflationary pressure from macroeconomic shocks. The
monetary authority sets the interest rate ¢; in period t, before the debt is refinanced.
This rate thus determines the interest payments in period ¢ + 1 on conventional short
term debt and affects output and inflation of period ¢ 4+ 1. Finally, in period ¢ + 1
the government decides the fiscal correction after observing output and inflation but
before the shocks to the budget, X, realizes. Therefore, a large exogenous shock, X,
hitting the budget at the end of period t 4+ 1, can make the deficit exceed the 3%
limit, D7,



3. The choice of debt maturity

In this section we examine the choice of taxes and debt maturity by solving the
government problem backward. We first derive the choice of taxes for a given debt
composition, output, inflation and the interest rate. We then characterize the choice
of debt maturity and debt indexation as a function of the stochastic relations between
output, inflation and the interest rate.

The government decides the fiscal correction facing a trade off between the cost
of the correction and the probability of incurring in the penalties set by the Stability
and Growth Pact when the 3% deficit limit is exceeded.?

The government minimizes the loss function (1) subject to the probability defined
in (2). To derive such probability, we assume that the distribution of the shock X is
triangular with mean zero, Ey;,1 X = 0, and a support ranging between —A and A.3
We consider the choice of taxes by a government that is expected to be successful in
the sense that for the average shock E;,1 X = 0, the expected budget shows a deficit
lower than D7 ie. Giy1 — Fy.1 < DT. This government fails only if hit by a “large”
realization of X. For such a government, the probability of exceeding the 3% deficit
limit is equal to
1
T 242
where such probability has been obtained by substituting Gy, — D* — F,,; in the
right-hand side of the triangular distribution of X.

Replacing p in the government loss function (1) we obtain the loss that the gov-
ernment expects before knowing the realization of X, but after observing output,
inflation, the interest rate 7;, and thus the interest payments on the public debt.

p= Prob[X > F,,1 — Gy + D' (A+ Gy — DT — Fy)?

K 1
Ly = @(A +G1 — D' — Fy)* + §F;:2+1 (4)

Therefore, the analysis is kept simple by assuming that the uncertainty about
output, inflation and interest rates is fully resolved at the time the government decides
the fiscal correction. Equation (4) also makes clear that the problem is relevant only
insofar as the maximum shock A is greater than the difference between the 3% deficit
limit and the expected deficit. The Stability and Growth Pact will not guide the
choice of debt instruments when governments will run sufficient structural budget
surpluses.

Deriving L;,, with respect to Fi,;, we obtain:

K
AR
2The costs of the correction are likely to involve a loss of output which is not explicitly modelled.

3As it will become clear later on, only the algebra, but not the substance, of our results changes
if the distribution of X were not truncated, for example if X were normally distributed.

it = 0(A+Gry1 — DT) where 0<6= 1
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The optimal level of the fiscal correction Fj.; is an increasing function of the trend
deficit Gy .

Now consider the choice of the maturity of conventional debt and indexation.
Substituting F}" ; in the loss function (4) and taking expectations conditional on the
information at time ¢ — 1, yields the expected value of the government loss at the time
when the government decides the debt composition. The expected loss is equal to

o
Et—lL;fk+1 - Et_lE[A + Gt+1 - DT]2 (5)

and is an increasing and convex function of the trend deficit
Gip1 = g — MyYir1 — Mip1Te1 + (1 —5—x)bE; 11 + sbiy + azb[Et,l(it — 1) + 7Tt+1]

Since we have assumed risk neutral investors, the expected cost of debt servicing is
independent of the maturity chosen at the beginning of period t—1, <i.e. FE; 1R;11 =
E;_1i;—* However, the choice of debt maturity is not irrelevant. Since L} 41 18 a convex
function of the deficit, the expected loss is minimized by reducing the volatility of the
deficit-to-GDP ratio.

Therefore, the government should choose the debt composition that supports
deficit smoothing across states of nature. The reason is that any increase in the
trend deficit raises the probability of exceeding the 3% limit by a larger amount than
a decrease of the deficit reduces it. This is because, the likelihood of bad shocks to
the budget decreases as increasingly larger shocks are considered.® Put it simply, the
government —because on average is successful— is unwilling to take bets: it chooses
the debt instruments which offer the best insurance against the negative consequences
of cyclical downturns.

The optimal shares of short-term conventional debt, s*, and long-term inflation-
indexed debt z* which minimize the government expected loss (5) are equal to

. @Cov(ytﬂit) nlCov(ﬂt+1it) Cov(myi1i4) (6)

b Var(i) b Var(iy) v Var(iy)

b Var(my) b ° Var(m.1)

where Var(.) and Cov(.) denote variances and covariances conditional on the infor-
mation available at time ¢ — 1.

Equation (6) shows that short term debt is optimal when the interest rate and thus
interest payments are positively correlated with unanticipated inflation and economic

. _ @CO’U(%HMH) N Cov(me;1i¢) (7)

4Although debt servicing costs are trivially minimized by any choice of debt maturity and/or
indexation, the model can straightforwardly be extended to consider cost motivations, say, by adding
a liquidity or a risk premium to the cost of any type of debt.

5This is to say that, in the region we are considering, the probability density function is downward
sloping.



activity. Put it simply, it is optimal for the government to pay lower interests at
times when output and inflation are lower than expected and the primary deficit is
unexpectedly high. On the other hand, the benefits of short-term debt are clearly
reduced by a higher variance of the interest rate, since independent variations of the
interest rate produce unnecessary fluctuations in interest payments. Except for the
role of inflation, the implications for debt management are interestingly similar to
those arising from tax-smoothing motivations (see e.g. Bohn 1990, Barro 1995 and
Missale 1997).

Equation (6) shows that the optimal share of inflation indexed debt increases with
the covariance between output and inflation. If this covariance is positive inflation-
indexed debt provides an insurance against unexpected slowdowns in economic ac-
tivity, since lower interest payments on such debt partly offset the cyclical deficit.
Inflation-indexed debt becomes however less attractive as the conditional variance of
inflation increases. Implications of deficit smoothing are again strikingly similar to
implications from tax-smoothing (see e.g. Bohn 1988,1990) Equation (6) also points
out that issuing inflation-indexed debt is optimal even when the covariance between
output and inflation is zero. The reason is that we consider the positive impact of
inflation (when is low) on the primary deficit arising from several nominalistic fea-
tures of the tax system and spending programs (see Persson, Persson and Svensson
1998). This implies that inflation-indexed debt provides the perfect insurance against
unexpected deflation.

While the result that the optimal debt composition relates to the stochastic struc-
ture of the economy is not new in the literature, in what follows we take a step further
by explictly investigating the role of monetary policy in determining the relations be-
tween the macroeconomic variables affecting the government budget.

4. A simple model of inflation targeting

The choice between short and long-term conventional debt depends on the stochas-
tic relations between output, inflation and the interest rate as determined by the
reaction of the monetary authority to macroeconomic shocks affecting the economy.
Moreover, the reaction of the monetary authority and the extent of such a reaction
vary depending on the monetary policy rule and on the authority’s preferences, say,
on its degree of conservativeness. Put it simply, we expect the monetary regime to
play an important role in the choice of debt maturity. In this section we examine
the relation between output, inflation and the short-term interest rate in an inflation
targeting regime where monetary policy is Tun by a national monetary authority.®
Although we are interested in the regime where monetary policy is conducted by the

6See Favero and Rovelli (1999) for a presentation and estimation of the model and a discussion
of the monetary policy literature.



European Central Bank (ECB), the analysis of this section provides the benchmark
to examine the changes in the relations between output, inflation and the interest
rate introduced by the advent of EMU.

The economy is made by an aggregate supply and an aggregate demand. The
aggregate demand is given by:

Yer1 = pYs — aliy — Eymepr — 7] + v (8)

where FE; denotes rational expectations conditional on the information available at
time ¢, and (¢, — Eymy 1) is the real interest rate between period ¢ and ¢ + 1. Output
autocorrelation is denoted by p. Finally, v;1; is an i.i.d. demand shock with mean
zero and variance equal to o2.

The central bank controls aggregate demand and thus output and inflation —with
a lag— through the choice of the nominal interest rate, i;, at the end of period t. The
impact of monetary policy on aggregate demand is given by a, which measures the
effectiveness of monetary policy.

The supply side of the economy is modelled as the following augmented Phillips
curve:

i1 = wry + (1 — w) Eymey + ey + upp 9)

where ¢ captures real rigidities in the economy; i.e. ¢ measures the impact of the
output gap, y.:1, on inflation. Inflation is affected by an adverse supply shock wu,
with mean zero and variance equal to o2.

Equation (9) can be derived from Taylor’s (1979,1980) staggering of wage contracts
and has recently been used by Fuhrer and Moore (1995). This specification implies
important nominal rigidities in that wage contracts last two periods and overlap; the
current inflation rate thus depends (by a fraction w) on wages and prices set in period
t. More precisely, the inflation rate for period t + 1 reflects the weighted average of
wage contracts set at the beginning of period ¢+ 1, with weight (1 —w), according to
the expectations formed at the end of period ¢t and wage contracts set at the beginning
of period t with weight w. The parameter w thus measures the extent of coordination;
the lower w the greater is the number of contracts renewed in period-1 and thus the
faster is the adjustment of the price level to changes in expectations.

The main objective of monetary policy is to maintain price stability, but we also
allow for output stabilization as a possible additional concern. The loss of the mon-
etary authority is defined over deviations of the inflation rate, m;.;, from its target,
7', and the output gap, v;.

Ly = 532, [Ey(meyi — WT)Q + )‘Etthﬂ‘] (10)

The weight given by the central bank to output stabilisation relative to the inflation
target, is denoted by A and is publicly known.
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The monetary authority sets the short-term interest rate, i;, to minimize (10)
subject to (8) and (9). This leads to the following interest-rate rule:

(m— ")+ Ly, (11)

where we must assume that w — ac > 0 to ensure that an increase in the interest rate
has a negative impact on the inflation rate. This also implies that the nominal interest
rate reaction to current inflation is greater than one. As expected, the reaction to
current inflation is stronger the lower is the weight, A, assigned to output stabilization.
Finally, it is worth noting that the effect of nominal and real rigidities is ambiguous.
Lower real rigidities —a higher c— may reduce the need to react to inflationary pressure
if 2 > Aw(w — 2ac). The same condition ensures that more nominal rigidities, —a
higher w— leads to a stronger interest-rate reaction to inflationary pressure.

The effect of monetary policy on debt management can now be investigated by
deriving the covariances between output, inflation and the interest rate conditional on
the information available at time ¢ — 1 when the government chooses the composition
of the debt. The unanticipated components of inflation, output and the interest rate
are as follows:

Aw?
i1 — BT m(ﬂt — By 1m) + U + cvr (12)
cw

Yer1 — B 1Y —m(ﬁt — By qm) + v (13)

. . cw + adw? p

w— Bt = m(ﬂt — By ) + a(?/t —Eqy) (14)

Then, defining
w

2=
2 + Aw?

the variances and covariances conditional on the information available at time ¢t — 1,

when funding instruments are chosen, are equal to

(z/a)pAwCov(yym;) + (2%/a) wlec + adw]Var(r;)
—(z/a)cpCov(yymy) — (2% /a)c|e + a w]|Var(r;)

2

Cov(myi19;)
)

Cov(Tii1yey1) = co-— z2chwVar(m)
)
)

Cov(ys 18y

= ol + o+ 2 NwVar(m)
= (p/a)*Var(y) + (pz/a’)[c + adw]Cov(ym) +
+ (2/a)*[c + a w]*Var(m)

Var(m1
Var(i

11



where

Cov(ym;) = co?
Var(y) = oy
Var(m) = cdo’+o°

Then, the coefficients of the equations (6) and (7) are equal to

Cov(myiy) az w {pCov(yym) + z[c + adw]Var(m)}

- 15
Var(i) p*Var(y) + z[c + a w] {pCov(yymy) + z[c + adw|Var(m)} (15)

which is non-negative, increases with A and is equal to zero for A = 0.
Cov(yiy1it) _ zac {pCov(yymy) + z[c + adw|Var(m)} (16)

Var(i) p*Var(y) + z[c + a w] {pCov(yimy) + z[c + adw|Var(m)}
which is negative and increases with .
Cov(mpyer1)  cos—cz2dwVar(m) (a7)
Var(my1) o2+ 02 + 2222wVar(m,)

which is positive for A = 0 and increases with the variance of demand shocks relative
to the variance of supply shocks. Moreover the coefficient (17) is positive for any A
and decreases with A for ¢?(2 — w)o? < wo?. When this condition is not satisfied the
coefficient becomes negative over an interval of .

The intuition for the sign of the conditional covariances is as follows. In a strict
inflation targeting, interest rates are set so as to fully stabilize inflation. Thus, at time
t — 1 inflation is expected to be uncorrelated with any variable at time ¢, otherwise
monetary policy would have intervened. As the authorities care about output stabi-
lization, the interest rate is not raised enough to eliminate inflation and a positive
covariance between inflation and the interest rate emerges. The covariance between
the output gap and the interest rate is instead always negative since interest rates
always act through a reduction of aggregate demand and thus output. This nega-
tive correlation is mitigated in a flexible inflation targeting (i.e. for A > 0), because
of the weaker reaction of the interest rate to inflationary pressure. The covariance
between output and inflation at time ¢ + 1 conditional on the information at time
t — 1 is uncertain because it depends on both demand and supply shocks occurring
at time ¢ + 1 and by the correlation induced by monetary policy. Contemporaneous
shocks leads to a positive covariance while the effect of monetary policy depends on
the weight assigned to output stabilization. In a strict inflation targeting the latter
effect vanishes while in a flexible inflation targeting such a covariance is negative and

12



decreasing with the weight, A, assigned to output stabilization (for sufficiently low
A).

Therefore, the analysis offers interesting insight for debt management. It suggests
that short term debt should not be issued in a strict inflation targeting for the purpose
of smoothing the budget deficit. When the monetary authority only cares about price
stability, the debt should either have a long maturity or be indexed to the inflation
rate. As implied by tax-smoothing, the optimal share of indexed debt increases with
the variance of demand relative to supply shocks.

On the contrary, a concern for output stabilization unambiguously favors short
term debt since it induces a positive covariance between inflation and the interest rate
and increases the covariance between output and the interest rate (though the latter
covariance remains negative). Interestingly, a greater concern for output stabilization
also reduces the opportunity to issue inflation-indexed bonds. This happens for two
reasons. First the variance of inflation rises. Secondly, the (positive) covariance
between output and inflation decreases, as the authorities give up inflation stability
in exchange for a lower output fall.

5. The empirical evidence

In principle, the optimal debt composition for deficit smoothing can be obtained
by estimating the conditional covariances of output, inflation and the interest rate.
However, past information on the relations between such variables may not be in-
dicative for future debt policy in the EMU. Indeed, in the EMU relevant correlations
will differ because of the change in regime from national to supranational monetary
policy and because of possible differences between the preferences of the ECB and
the local authorities. As little evidence is available for the new regime, we proceed as
follows. In this section we estimate the conditional covariances for the period before
the EMU while in the next sections we analyze how theoretical covariances and thus
the optimal debt composition may have changed in the new regime.

The ratios of conditional covariances and variances can be obtained in two steps.
First, the unanticipated components of output, inflation and the interest rate can be
estimated as the residuals of forecasting regressions in their (second) lags. Secondly,
the relevant ratios between covariances and variances can be obtained as the coeffi-
cients of the regressions of the residuals of output and inflation on the residuals of
the interest rate and as the coefficients of the regression of the residual of output on
the residual of inflation.

Insert Tables 2, 3, 4, 5
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6. EMU - supranational monetary policy

To explore how relevant correlations of output, inflation and the interest rate may
have changed in the EMU we present a simple model of the domestic economy and
the group of other EMU member states where the ECB reacts to the average output
gap and average inflation, say, the harmonized CPI index.

Consider two groups of countries —i.e. the domestic country and the other EMU
member states— with relative weights in the ECB’s loss function equal to ¢ < 0.5
and (1 — q) > 0.5, respectively. In the open economy aggregate demand and supply
are still characterized by equations (8) and (9). The two groups of countries possibly
differ for size, variance of shocks and parameter values. The approach is the same as
in Leichter and Walsh (1999), but we do not consider interactions; in particular, the
impact of EMU output on the demand of the domestic economy is disregarded.

The monetary policy is run by the ECB which chooses the interest rate to minimize

LECB S Egmey + (1= OTp4i — WT)Q + AEt(qthJri +(1- Q)?Jﬁz] (18)
where a “star” indicates a variable of the group “other EMU member states”.

The interest rate rule in the open economy is equal to

P(Q+ Q%)+ aAP(P + P*) (m — 7T) + Q(Q+ Q")+ A\P(P + P¥)
a(Q+ Q)2 +aP + Pz a(Q + Q)2 1 an(P + PP
P*(Q + Q*) + a*\P*(P + P*) Q*(Q+ Q")+ \P*(P+ P*) , ,
)

7;,5 = 77+7TT+

T
—70) +
FQ QR ranP PR T QT e P Y
(19)

where ) .
R P*:( *—q)a*i)

w — ac wT —a’“c
ac . 1—gq)a*c*
Q=1 . g = Lgre

w — ac w" —a“c

The interest rate rule (19) can be combined with the aggregate demand (8) and
the aggregate supply (9) of the domestic economy in order to derive the conditional
covariances between output, inflation and the interest rate. This is done in sections
6.2 to 6.4 where we examine, separately, specific differences in the parameters, shock
dimensions and correlations between countries. In the next section we focus on dif-
ferent preferences between the ECB and the national monetary authority over output
stabilization.
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6.1 A conservative ECB

Although, it was long debated whether the move from the ERM run by the Bun-
desbank toward a common monetary policy by the ECB might have implied a more
accommodating policy, it is by now clear that, because of its strong independence and
an exclusive mandate for price stability, the ECB is likely to care little about output
stabilization. Then, it is interesting to ask how the optimal choice of debt instruments
is affected by a change of the monetary authority that determines a shift toward a less
flexible inflation targeting; i.e. to a new regime where less weight is given to output
stabilization. To address this issue it is useful to disregard differences among EMU
member states and focus on the change in the preferences of the monetary authority;
i.e. on a change in A. Then, the interest rate rule (19) reduces to equation (11) and
the relevant coefficients are the same as those in equations (15), (16), (17); i.e. the
same as under a national monetary policy.

Noting that both the coefficients of output on the interest rate and of inflation on
the interest rate increase with A, while the coefficient of output on inflation decreases
in A\, we reach the following conclusions. If the ECB is more conservative than the
national bank, everythingelse being equal, lengthening debt maturity is the optimal
policy for EMU participation. Moreover, the share of debt that should be indexed
to the inflation rate increases: inflation-indexed debt is more attractive the more
conservative is the ECB.

6.2 Internationally uncorrelated shocks

The traditional concern with supranational monetary policy is the loss of monetary
autonomy to counter asymmetric real shocks. To investigate the implications of inter-
nationally uncorrelated shocks for the choice of debt maturity and indexation we as-
sume that EMU economies are hit by supply and demand shocks that are not perfectly
correlated —i.e. Cov(uu*) < \/Var(u)Var(u*) and Cov(vv*) < \/Var(v)Var(v*)—
while we maintain the unrealistic hypotheses that member economies are character-
ized by the same parameters and are hit by shocks of the same size —i.e. Var(v) =
Var(v*) and Var(u) = Var(u*)—.

Assuming that the domestic economy has the same structure as rest of the EMU,
unanticipated inflation, output and the interest rate are as follows

E M g + v +
i1 — Fyp qm — T +u cv
11 1M1 2ot un 11
A=qe| ,. .. cwt+a?
+ W — ac p(yt yt) 2 + \w? (Trt ﬂ-t)
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* w — ac PO = 90+ ? 4+ dw? (7 = 77)
. . 0. cw + a w? .
_E. - £ —Z reAm
" Lt o * ac? + axu? *

2
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where 9, = y; — Ey_1y;, and 7 = m — Ey_qm

Noting that the assumption that domestic and foreign shocks have the same vari-
ance implies that the conditional variances of output and inflation are the same as
those of average EMU —i.e. Var(y) = Var(y}) and Var(m) = Var(n})—, it can be
shown that the conditional covariance between inflation and the interest rate is lower

in the Monetary Union:
CovP“B (g, 14) < Cov(mey14t)

This result is not surprising; it captures the fact that the reaction of the interest
rate to average EMU inflation tends to be unrelated to domestic inflation when the
latter is not triggered by the same Euro shocks (and does not account for more than
half of EU inflation). This result holds independently of A.

Asymmetric uncorrelated shocks to output and inflation also imply a change in
the conditional covariance between output and the interest rate. We find that, if the
domestic economy is sufficiently small, the conditional covariance between output and
the interest rate falls:

CovPCB (y41i;) < Cov(yeiris) = 0 if ¢ <0.5(ac/w) < 0.5

The reason is that changes in interest rates, now triggered by positive foreign
demand shocks, have little relation to (good) domestic conditions while they still
adversely affects domestic output (notice that output is only affected by demand
shocks). However, the economy must be small for its output gap to weigh little in
the ECB decisions. This result holds for a higher ¢ as A increases.

Therefore, changes in both covariances due to the asymmetry of shocks appear
to suggest that a longer maturity structure is optimal in the new regime for deficit
smoothing. However, as shown in equation (6), the optimal share of short-term
conventional debt also depends on the variance of the interest rate. The latter is
unambiguosly lower in the new regime:

VarfCB(i,) < Var(iy)
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The reason is that the ECB will tend to react less aggressively against shocks
that hit only a fraction of EMU member states. Interestingly, the reduction in the
volatility of the interest rate with respect to the national monetary policy is stronger
the greater the dimension of the country (while still holding ¢ < 0.5). It follows
from equation (6), that even in the presence of idiosyncratic shocks, a short maturity
structure is less costly if the country is large.

Finally, we examine whether the asymmetry of shocks in a monetary union should
favor conventional or inflation-indexed debt. The change in the covariance between
output and inflation is ambigous. In particular, it depends on output correlation,
p and on labor market conditions, i.e. on w and c. A sufficient condition for the
covariance to increase in the new regime is that the country is small and changes in
the interest rate have a weak impact on inflation:”

CovPB (y, 1my1) > Cov(ye1mey1) =0 if 2(1-q)w?>w—ac

However, the opportunity to issue inflation-indexed bonds also depends on the
conditional variance of inflation. It is easy to show that with internationally uncor-
related shocks the variance of inflation increases in the new regime:

VarPB(m 1) > Var(mq)

It follows that deriving implications for inflation-indexation of uncorrelated shocks
is difficult without further informations on the characteristics of the economy.

6.3 Macroeconomic uncertainty

So far we have assumed that supply and demand shocks in the domestic economy
have the same magnitude as those affecting other EMU member states. An interesting
issue is whether and how debt management should change in the EMU when the
country considered displays a greater macroeconomic uncertainty. For instance we
can think of common Euro shocks displaying a different impact on output and inflation
across EMU member states. This can be captured by assuming that

2 2% 2 2%
o, >0 o, > oy

In the absence of output concerns —i.e. for A = 0—, if the magnitude of the
shocks, and thus the inflationary pressure, affecting the domestic economy are higher
than in the average EMU area, then the covariance between domestic inflation and the
interest rate increases since the ECB reaction is not sufficient to eliminate domestic
inflation:

“The higher is A the more likely the covariance in the new regime exceeds the covariance under
the national monetary policy.
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CovPCB(my1is) > Cov(myyqis) = 0 if A=0

and the covariance in the new regime increases with the dimension of the country
(while holding ¢ < 0.5) and with the slope, ¢, of the aggregate supply.

On the other hand, if the ECB also cares about output stabilization, then it
tends to react too agressively as far as output is concerned from the viewpoint of the
domestic economy. As a result, the combined effect on the covariance of inflation and
interest rate is ambiguous for A > 0.

The covariance of output with the interest rate, though it may remain negative,
unambiguously increases in the new regime

Cov B (y,.14;) > Cov(yi1ir)

This result follows either from a weaker interest-rate reaction to lower EMU infla-
tion uncertainty relative to domestic inflation or from the higher volatility of domestic
output for any given interest rate.

Implications for debt management also depend on the variance of the interest rate.
When average EMU uncertainty is lower than domestic uncertainty the volatility of
short term interest rate is clearly lower in the EMU than with a national monetary
policy and the more so the smaller is the country considered.

VarfCB (i) < Var(iy)

It follows from equation (6) that a greater macroeconomic uncertainty as that
occurring from a higher sensitivity to common Euro shocks should favor short-term
over long-term conventional debt. In particular, a shorter maturity is suggested by
the positive correlation between the interest rate and inflation which arises when the
ECB cares little about output stabilization. The covariance between output and the
interest rate is also higher under the common monetary policy, though it may remain
negative.

Regarding the opportunity to issue inflation-indexed, the effect of a higher volatil-
ity of output and inflation is uncertain. In particular, the covariance between output
and inflation may rise or fall relative to the national policy. Focusing on the realistic
case of a strict inflation targeting, —i.e. A = 0—, we observe that in the new regime
inflation will no longer be stabilized while demand shocks to output (greater than
EMU average shocks) may or may not be reversed by monetary policy. Obviously,
with a positive weight on output stabilization, i.e. with A > 0, it is more likely that
such shocks will not be offset thus raising the covariance between output and infla-
tion. A sufficient condition for the covariance to increase, for any A, is a sufficiently
small country and a strong impact of the interest rate on inflation:

CovPCB(y, 1miy1) > Cov(myi1Yey1) if  qw<ac
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However, even though the covariance between output and inflation increases, the
optimal share of inflation-indexed debt may fall, since a greater uncertainty unam-
biguously generates a greater inflation volatility relative to the national policy:

VarfCB(m 1) > Var(m)

Hence it is unlikely that in economies characterized by higher output and inflation
volatility, inflation-indexed debt should be issued for deficit smoothing.®

6.4 The impact of monetary policy

The potentially asymmetric effects of monetary policy across member states is an
important policy problem in the Monetary Union, a problem that is the focus of a
growing literature (see e.g. BIS 1994,1995, Borio 1995, Barran et al. 1997, Dornbusch
et al. 1998). Asymmetries may arise either because of different impacts of the interest
rate on aggregate demand or because of differences in the transmission mechanisms
due to different labor markets and financial structures. In what follows we investigate
the implications for debt management of a stronger impact of the interest rate on the
aggregate demand of the domestic economy relative to the EMU average.

To capture the different impact of monetary policy we assume that domestic
economic activity is more sensitive to interest rates than the EMU average; i.e. we
assume that a > a* .

The unanticipated component of output, inflation and the interest rate can be
derived from equations (12), (13) and the interest rate rule (19). Defining:

o= (a —a*)(w — ac)

a(w — a*c) + a*(w — ac)
where 0 < H <1 for a > a*
Then, unanticipated inflation, output and the interest rate are equal to

Aw?
i1 — H 1T m(ﬁt — By am) + e + cvgr +
cH cw
— —F _— —F,
o — ac [P(yt 1Y) + 2 e (7 t 1%)]
cw
Yer1 — B 1Y —m(ﬂt — Eam) + v +
wH cw
- CEBw) + -2 (m— B, ]
W — ac p(ye 1—-1Yt) 2+ w2 (e t17T)

8A sufficient condition for a lower share of inflation-indexed debt in the new regime is that
(1 — w)c?0? > wo?; i.e. that inflation is not strongly correlated and/or demand shocks are bigger

than supply shocks.
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cw + a w?

ac? + a\w?
cw

c? + \w?

w— Bt = g(yt —E_qy) + (m — Eyamy) +

+ % p(ye — Ev1ye) + (my — Ey_qmy)

When the domestic economy is more sensitive to interest rate variations than the
EMU average, it experiences too much output variation than it is needed to counter
inflationary pressure. As the interest rate rises and output falls more than under a
national monetary policy, the covariance between output and the interest rate also
decreases relative to national policy stance:

Cov B (y,.14;) < Cov(yi1ir)

Too high interest rates and unnecessary contraction of economic activity also
imply a strong effect on inflation. In particular if the monetary authorities (before
and after EMU) placed no weight on output stabilization, then prices would rise
below target generating a negative covariance between inflation and the interest rate.
While this likely to be the case, an increase in the covariance between inflation and
interest rate cannot be excluded if monetary policy is very accommodating. If output
stabilization is given so much weight that interest rates are smoothed in spite of
inflationary pressure, then a higher interest rate variation (relative to the national
policy) might lead to an increase in the covariance of inflation with the interest rate.
A sufficient condition for the covariance to decrease is:

CovPCB (g, 14) < Cov(myy14s) if (14 H)c* > dw(w — ac)

Finally, the variance of the interest rate is clearly greater than with a national
monetary policy:

VarfCB (i) > Var(iy)

It follows that the maturity of conventional debt should be lengthened in the new
regime by those countries where demand is more sensitive to the interest rate than the
EMU average (provided that not too high a weight is placed on output stabilization).

The opportunity to issue inflation-indexed debt depends on the covariance between
output and inflation and the variance of inflation. The former is clearly higher in the
EMU insofar as the monetary authority is not concerned with output stabilization.
In this case a strong negative impact of the interest rate on economic activity would
be associated with unanticipated deflation leading to a positive covariance between
output and inflation. However, a reduction in the covariance between output and
inflation cannot be excluded if the authorities care about output stabilization and
the aggregate supply is relatively flat. A sufficient condition for the covariance to
increase is:
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CovPCB(m 1y41) > Cov(mpi1Yis) if wH+ (w—ac)(c = w?) >0

The effect on the variance of inflation is also uncertain, since it depends on how
strict is inflation targeting. If the authority aims at stabilizing inflation at any output
cost, then excessive interest-rate variation would destabilize inflation leading to an
increase in the conditional volatility. On the other hand, if the monetary policy is
more accommodating, then a stronger impact of the interest rate on the domestic
economy might help to stabilize inflation. A sufficient condition for the variance of
inflation to increase is:

VarfCB(m 1) > Var(m) if AH > 2 \w(w — ac)

To conclude, whether a high sensitivity to interest rates makes a case for inflation
indexation is uncertain. When we confine attention to the realistic case of a strict
inflation targeting, i.e. A = 0, both the variance of inflation and its covariance
with output increase and the overall effect cannot be determined without further
information on the parameter values. The optimal share of inflation-indexed debt
may increase in the EMU, but this is certain only for a sufficiently high inflation
autocorrelation, w.

7. Conclusions

We have shown that “The stability and Growth Pact” provides a strong motivation
for taking deficit-stabilization as a main goal of debt management. The move from
national monetary policy to EMU does modify the debt composition which is optimal
for deficit stabilization depending on the preferences of the ECB, on the correlation
of supply and demand shocks across member states, on differences in the size of such
shocks and in the transmission mechanism of monetary policy. A longer maturity
structure of conventional debt is optimal if the ECB assigns a lower weight to output
stabilization than the national monetary authorities and if EMU member states are
hit by asymmetric shocks. Short term debt is useful only if shocks are internationally
correlated and generate a higher uncertainty in domestic output and inflation than in
other member states. Debt maturity should also be shortened relative to the previous
regime in countries where the interest-rate sensitivity of aggregate demand is lower
than the EMU average. The optimal share of inflation-indexed debt is largest in a
strict inflation targeting regime; the lower the weight that the ECB assigns to output
stabilization, the more attractive is inflation indexation for deficit stabilization.
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Table 1: Effect on Structural Budget Balance

(as percentage of GDP) caused by
1 percent increase in the Output Gap

Austria | 0.5 | Ireland 0.5
Belgium | 0.6 | Italy 0.4
Denmark | 0.5 | Netherlands | 0.6
Finland | 0.6 | Portugal 0.4

France 0.5 | Spain 0.6
Germany | 0.5 | Sweden 0.8
Greece 0.4 | UK 0.5
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Table 2: Correlation Coefficients
Short Term Interest Rate - GDP level

Cov(yey1tt) Cov(wey1it) Cov(Ys4+17141)

Var(it) Var(it) Var(miy1)
Austria -0.28 0.38** 0.02
67-97 (1.32) (2.35) (0.07)
Belgium -0.07 0.59** 0.07
60-97 (0.41) (3.45) (0.56)
Finland -0.33 0.63** -0.16
70-97 (0.74) (2.88) (0.46)
France -0.33** 0.56** -0.47**
70-97 (2.11) (4.03) (2.91)
Germany -1.23 0.49** -1.49
60-97 (1.45) (4.69) (1.39)
Greece -0.28 1.06** -0.23**
60-97 (1.05 (2.69) (2.35)
Ireland -1.04** 0.66* -0.21
75-97 (4.67) (2.0) (1.11)
Italy -0.33 0.22 0.09
71-97 (1.70) (1.13) (0.45)
Japan -0.59** 0.59** -0.29*
69-97 (2.64) (2.20) (1.85)
Netherlands -0.29 0.28* 0.07
60-97 (1.58) (1.74) (0.40)
Portugal -0.49 1.10** -0.10
66-97 (1.15) (2.48) (0.63)
UK -0.56** 1.08** -0.43**
69-97 (2.42) (4.03) (3.60)
USA -0.53* 1.02** -0.26
60-97 (1.88) (4.65) (1.46)
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Table 3: Correlation Coefficients
Short Term Interest Rate - GDP growth

Cov(yry1tt) Cov(wey1tt) Cov(ys417e41)

Var(i) Var(i) Var(mey1)
Austria -0.43* 0.12 -0.03
67-97 (2.16) | (0.77) (0.14)
Belgium -0.44* 0.57* -0.16
60-97 (320) | (3.71) (1.17)
Finland -0.63** 0.31 0.14
70-97 (2.08) | (1.17) (0.61)
France -0.45* 0.46** -0.42*
70-97 (3.65) | (3.42) (2.56)
Germany -0.39* 0.36** -0.10
60-97 227) | (3.46) (0.39)
Greece -0.09 1.03** -0.31*
60-97 (0.42) | (2.40) (5.37)
Ireland -0.70* 0.66* -0.15
75-97 3.37) | (1.87) (1.05)
Italy -0.67** 0.22 0.12
71-97 (4.86) | (1.01) (0.73)
Japan -0.37* 0.26 -0.25*
69-97 (2.05) | (0.88) (2.18)
Netherlands | -0.47** 0.25 -0.01
60-97 (3.67) | (1.60) (0.07)
Portugal -0.41 1.13** -0.24*
66-97 (1.36) | (2.56) (2.17)
UK -0.43* 0.42 -0.27*
69-97 (2.85) | (1.44) (2.73)
USA -0.65** 0.60* -0.32*
60-97 (3.52) | (2.82) (2.20)
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Table 4: Correlation Coefficients
Long Term Interest Rate - GDP level - 1960-97

Cov(yiy14) | Cov(meyrse) | Cov(yeqp1miqa)
Var(i) Var(i) Var(mey1)
Austria -0.66 -0.82 0.21
(1.18) (2.05) (0.87)
Belgium -0.04 1.29** 0.07
(0.10) (3.53) (0.50)
Denmark -0.75** 0.72% -0.52**
(2.97) (3.80) (2.68)
Finland -1.20* 0.56 -0.18
(1.71) (1.04) (0.81)
France -0.14 0.97** 0.02
(0.46) (2.94) (0.14)
Germany -3.60 1.26** -1.59
(1.61) (4.72) (1.41)
Ireland -0.24 2.13** 0.11
(0.53) (5.39) (0.80)
Italy -0.40 0.47 0.18
(1.23) (1.10) (1.46)
Japan -0.65 1.59* -0.42**
(0.96) (1.98) (3.28)
Netherlands -0.66* 1.05* -0.01
(1.72) (3.33) (0.05)
Portugal -0.44 0.75* -0.09
(1.15) (1.78) (0.56)
Spain -0.20 0.03 0.02
(0.54) (0.08) (0.15)
Sweden 0.40 1.39** 0.05
(1.07) (3.33) (0.37)
UK -1.19** 2.65** -0.19
(2.83) (6.35) (1.58)
USA -0.58* 0.78* -0.14
(1.27) (1.82) (0.84)
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Table 5: Correlation Coefficients

Long Term Interest Rate - GDP growth - 1960-97

Cov(yip1ie) | Cov(mqrir) | Cov(ypimey)
Var(i) Var(i) Var(mey1)
Austria -0.86* 0.42 -0.03
(1.67) (1.05) (0.12)
Belgium -0.76** 1.21** -0.16
(2.41) (3.58) (1.13)
Denmark -0.68** 0.69** -0.52**
(4.03) (3.46) (4.26)
Finland -1.12%* 0.34 -0.13
(2.71) (0.65) (0.92)
France -0.57** 0.97* -0.22**
(2.49) (3.07) (2.03)
Germany -0.98** 1.09** -0.14
(2.28) (4.46) (0.54)
Ireland -0.33 1.98** -0.07
(0.94) (4.79) (0.64)
Italy -0.87** 0.61 -0.10
(4.39) (1.52) (1.01)
Japan -0.48 1.51* -0.29**
(0.78) (1.78) (2.42)
Netherlands | -0.98** 0.93** -0.05
(3.65) (2.95) (0.33)
Portugal -0.46 0.76* -0.20*
(1.63) (1.78) (1.80)
Spain -0.39 -0.11 -0.05
(1.37) (0.25) (0.44)
Sweden -0.25 1.30** -0.19
(0.88) (3.21) (0.86)
UK -1.21* 1.99** -0.22**
(4.10) (3.94) (2.43)
USA -0.82* 0.47 -0.27*
(2.56) (1.19) (1.97)

28




