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Abstract

In this paper we present a stylised framework of fiscal policy determination that

considers both structural targets and cyclical factors. Applying this framework to a sample

of 16 OECD countries, we find evidence of significant asymmetry in the reaction of fiscal

policy to positive and negative cyclical conditions, with budgetary balances deteriorating in

contractions and not improving in expansions. This asymmetry appears to have contributed

significantly to debt accumulation. We find no evidence that EU fiscal rules have reduced

the ability of governments to conduct stabilisation policy between 1992 and 2000.
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1.  Introduction1

The aim of this paper is twofold. On the one hand, we are interested in assessing

whether fiscal policy reacts asymmetrically to positive and negative cyclical conditions. An

asymmetric reaction is not consistent with a strategy aimed at stabilising the economy and

might contribute to debt accumulation. On the other hand, we intend to analyse the effects of

fiscal rules introduced in view of the Monetary Union on the conduct of fiscal policy in EU

countries.

According to the European Commission (2001) between 1970 and 2000 “… [in the

EU] deficits did not fall during periods of high economic growth, implying that countries

offset the working of the automatic stabilisers via discretionary tax cuts or, more frequently,

expenditure increases; such fiscal relaxation in good times in turn necessitated a tightening

during economic downturns” [p. 54].2

If discretionary tightening in bad times exactly matches discretionary loosening in

good times (i.e., if fiscal policy, though pro-cyclical, reacts symmetrically to the cycle) then

this tendency, though negative for the stability of the economic environment, would not

imply that fiscal activism per se contributes to debt accumulation.

Some evidence of asymmetric behaviour is provided by Buti, Franco and Ongena

(1998) for high-debt EU countries where, between 1970 and 1990, deficit to GDP ratios are

                                                          
1 This research was completed while Fabrizio Balassone was working at the Bank of Italy. We gratefully

acknowledge helpful comments from Alan Auerbach, Riccardo Faini, Elena Gennari, Martin Larch, Carlos
Martinez Mongay, Sandro Momigliano, Patrizio Pagano, Roberto Perotti, Stefano Siviero, Stefania Zotteri, two
anonymous referees and participants in seminars held at the Bank of Italy and the IMF, the ILPES/CEPAL
2004 Santiago seminar, the ESPC 2004 Berlin conference, the EcoMod2004 Paris conference and the IIPF
2004 Milan conference. All remaining errors are ours. The views expressed are those of the authors and do not
necessarily reflect those of the Bank of Italy or the IMF. e-mail: FBalassone@imf.org;
maura.francese@bancaditalia.it

2 See also Buti, Franco and Ongena (1997). Von Hagen (2002) finds similar evidence for the 1998-2001
period. He argues that in this period “the tendency to behave in a pro-cyclical way may indeed be a result of
fiscal policy that relaxes in times of strong economic growth and tightens in times of recession for fear of
hitting the limits set by […] the Stability and Growth Pact” [p. 7]. The persistence of the tendency to run pro-
cyclical policies is also seen as evidence that fiscal rules devised for monetary union are inadequate to enforce
virtuous fiscal discipline (see, e.g., Buti and Martinot, 2000; Korkman, 2001).
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around 6 per cent of GDP when output is close to or above its trend value, while the

imbalance increases up to 8 per cent when output falls below its trend level.

Buti and Sapir (1998) also find that in the same period, for the average of EU

countries, “when there is a moderately negative output gap […] the actual deficit gradually

increases” (even though the reaction to larger negative output gaps is not stronger) while

“when there is a moderately positive output gap […]  the actual deficit remains stable” and it

is only “when there is a strongly positive output gap [that] the actual deficit improves”  [p.

87-88].

However, these results are not uncontroversial. Melitz (2002) finds that “…[in EU

countries] fiscal policy responded in a stabilising manner in all phases of the cycle but only

mildly so” and points out that “…under expansion, the divergence [with Buti and Sapir,

(1998)] is important”.

Melitz (2002) also concludes that “…the explosion of debt/output ratios in the EU, and

the OECD as a whole, must be explained independently of the cycle” [p. 235].

In this paper we present a stylised framework of fiscal policy determination that

considers both structural targets and cyclical factors.3 We use this framework to test the

presence of asymmetry in the conduct of fiscal policy over the cycle in a sample of 16

OECD countries and to assess whether and to what extent asymmetric fiscal policy has

contributed to the growth of public debt as a share of GDP.

To our knowledge, while a number of papers have tried to estimate the cyclical

sensitivity of fiscal policy in OECD countries,4 none has tried to account separately for

reactions to positive and negative phases of the cycle. Also no estimate is available of the

impact of fiscal policy asymmetries on debt.

Within this framework we also test for the presence of structural breaks in fiscal policy

in EU countries in connection with the Treaty of Maastricht. A popular view in the recent

policy debate is that EU fiscal rules have reduced the ability of governments to conduct

                                                       
3 This builds upon Hercowitz and Strawczynski (2002), who investigate public expenditure behaviour

over the cycle.
4 See, for example, Melitz (1997), Arreaza et al. (1999), Wyplosz (1999) and Galì and Perotti (2003).
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stabilisation policy. Galì and Perotti (2003) test the same hypothesis in a different context

and find no evidence of such a break.

Our results suggest that fiscal policy reacts asymmetrically to cyclical conditions as a

downturn is usually accompanied by a deterioration in the budget balance (the estimated

elasticity is about 0.45) while an upturn does not entail an improvement in the balance.

This asymmetry has significantly contributed to debt accumulation. The average debt

to GDP ratio in our sample grew from about 34.5 per cent in 19776 to about 68.1 in 2000.

We estimate that almost one third of the increase is due to asymmetric budgetary behaviour.

As to European fiscal rules, we find that while they seem to have increased the

relevance of the debt level in the definition of budgetary targets, they have had no impact on

the reaction to cyclical conditions.

The paper is structured as follows. Section 2 describes the stylised framework

underlying the empirical tests. Section 3 reports the results of tests for the presence of

cyclical asymmetry in the conduct of fiscal policy and for structural breaks in connection

with the Treaty of Maastricht. Section 4 is devoted to the analysis of the implications for

government debt dynamics. Section 5 concludes.

2.  The stylised framework

We split the ratio of the budget balance to GDP (bt, with bt>0 indicating a deficit) into

a long-run component (bl
t) and a cyclical component (bc

t)

(1) bt = bl
t + bc

t

We assume that the long-run component is determined by a linear adjustment process

towards the government’s preferred balance (b*) and debt (d*) ratios to GDP:7

                                                       
5 Technically, we estimate the semi-elasticity of the budget although it is common in the literature to refer

to this indicator as budget elasticity.
6 1977 is the first year in which data on government debt are available for all the countries included in our

sample.
7 These can be thought of as the result of the optimisation of an objective function linking electoral

support (or consistency with one’s “ideology” or both) to a number of macroeconomic variables subject to the
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(2) bl
t = bt-1 + α (b* - bt-1) +  β (d* - dt-1) + ut               α,β>0; ut∼ NID(0,σu)

Note that in the long run d*=b*/g, where g is the equilibrium nominal GDP growth.

The cyclical component, instead, is proportional to the expected difference between

actual and trend GDP (i.e., the output gap, ω):

(3) bc
t = ηE[ωt] + vt                                   vt∼ NID(0,σv)

8

The η coefficient in (3) includes both the automatic reaction of the budget to the

cyclical conditions (i.e., to what is usually called the budget elasticity to the cycle) and the

discretionary action undertaken by fiscal authorities in response to such conditions.9 In other

words, we model policy decision as the outcome of a process that takes into account the

automatic response of the budget to the cycle.10

We assume that the cyclical component can be asymmetric, i.e., that η can be different

depending on whether ωt is positive or negative, and consequently rewrite (3) as

(3) bc
t = ηp E[ωt

P] + ηn E[ωt
N] + vt

                                                                                                                                                                          
constraint posed by one’s preferred model of the economy (along the lines of the literature on the political
business cycle; see, e.g., Nordhaus (1975) and Alesina (1987)). Alternatively, b* and d* may be seen as the
government’s preferred solution to satisfy the present value budget constraint (Blanchard et al., 1990). Artis
and Marcellino (1998) provide a review of studies testing the hypothesis that governments actually behave so
as to satisfy the present value budget constraint. A debt stabilisation motive in modelling budgetary decisions
has been adopted in empirical analyses by several authors defining “simple” fiscal rules in analogy to the
Taylor rule for monetary policy (see, e.g., Bohn, 1998; Ballabriga and Martinez-Mongay, 2002; and Galì and
Perotti, 2003).

8 We are thus assuming that there is no systematic error in output gap forecasts by the government. In
contrast to this assumption, Larch and Salto (2003) find that there is a tendency to overestimate growth,
especially during slowdowns. However, this applies to official forecasts which do not necessarily fully reflect
government expectations.

9 It may be argued that both the automatic and the discretionary component of the fiscal reaction to the
cycle should reflect not only expected but also past output gap values. However, the impact of lagged output
gap on current budget should not be overemphasised. Concerning the automatic component: (a) on the
expenditure side the inertial effect of programmes unrelated to the cycle outweighs the impact of  employment-
related outlays; (b) on the revenue side, only some direct taxes (and only in part) are assessed with reference to
lagged tax bases. As to the discretionary component, it is true that decisions taken in the past owing to the
macroeconomic conditions prevailing at the time affect the current budget irrespective of present
macroeconomic conditions; however, in our framework, this effect should, at least partly, be taken care of by
the linear adjustment process governing the dynamics of the long-term deficit component.

10 As well as expected interest outlays, given that we consider the overall balance a target variable. To
check what contribution interest outlays make to fluctuations in the overall balance, in Section 3 we also
estimate an equation where the policy variable is the primary balance.
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where ηp≠ηn  (the suffixes p and n indicate whether the coefficient applies to positive or

negative output gaps) and E[ωt
P]= mtE[ωt], E[ωt

N]=(1-mt)E[ωt], where mt is a dummy

variable identifying positive and negative output gaps, such that mt=1 if  E[ωt]>0, mt=0 if

E[ωt]<0.

Substituting (2) and (3) in (1) we get:

(4) bt= α0+α1dt-1+ α2bt-1+ηp E[ωt
P] + ηn E[ωt

N] + εt

where α0=(α+β/k)b*,  α1=-β and α2=(1-α) and εt= (ut+ vt)∼ NID(0,σε).

A consistent stabilisation policy would require ηn,ηp<0, i.e., an expected slowdown in

economic activity, implying E[ωt]<0, determines a worsening of the budget while an

expected expansion, implying E[ωt]>0, determines an improvement of the budget.

We define an index of asymmetry in the conduct of fiscal policy as:

(5) φ  = ηn - ηp

φ<0 indicates that the impact of a downturn implies a deterioration of budget balances

that is stronger than the improvement, if any, caused by an upturn. An upward impulse to

debt accumulation follows. If φ=0 (i.e. ηp=ηn), then fiscal behaviour is symmetric with

respect to the cycle.

Figure 1 provides a graphical illustration of the implications for debt dynamics of

symmetric and asymmetric fiscal behaviour; constant GDP growth is assumed throughout

(gt=g ∀ t).

The continuous bold line indicates the growth path of the debt to GDP ratio in the

absence of reactions to cyclical fluctuations (ηp=ηn=0 ⇒  bc
t=0 ∀ t) and under the simplifying

assumptions that bl
t=b>0 ∀ t so that also bt=b>0 ∀ t: dt smoothly converges to its equilibrium

value d*=b/g11. The continuous thin line shows what happens if reactions to cyclical

                                                       
11 We are assuming that there is no stock-flow adjustment, i.e., that the nominal deficit coincides with the

change in debt. See also Section 4 below.
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fluctuations are symmetric,12 i.e., if ηp=ηn=η ≠0, so that bt=b + η E[ωt]: following a negative

shock at time 1 the deficit increases above b; consequently, the debt ratio grows at a faster

pace than under the assumption of no reaction to the cycle (the thin line is above the bold

line). However, as cyclical conditions improve and the economy actually reaches a positive

output gap, the deficit gradually decreases to reach levels below b and debt growth slows; at

the end of the cycle (time 2) the debt ratio is back on its original path. Finally, the dotted line

shows what happens if ηp≠ηn (specifically, we assume ηn<0 and ηp=0): the increase in the

deficit above b following a negative shock at time 1 is not matched by a corresponding

deficit decrease when the economy recovers, so that the debt to GDP equilibrium level shifts

to d**. If this pattern repeats at every shock a significant debt accumulation follows.

Figure 1

DEBT TO GDP DYNAMICS UNDER DIFFERENT RESPONSES TO THE CYCLE

                                                       
12 For the sake of simplicity we also assume that cyclical fluctuations are symmetric.

t

dt

no reaction

asymmetric

symmetric

dt**

dt*

1 2
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3. The estimation

For our estimation we used European Commission data. The countries included in our

sample are EU member states (all but Luxembourg) plus Japan and the USA. Data coverage

for debt and deficit ranges between 1969-2002 and 1977-2002.

The budget balance (bt) is defined as general government net borrowing/lending, the

debt (dt) is measured by the nominal value of general government gross financial liabilities.13

Our estimating equation is

(6) bt= α0+α1dt-1+ α2bt-1+ηp ωt
P + ηn ωt

N + εt

where ωt
P and ωt

N are ex-post evaluations of the output gap14 rather than expected values as

in eq. (4).

Taken at face value, this specification implies perfect forecast on the part of the

government, which is perhaps too restrictive an assumption. Lacking a model of the

formation of government forecasts,15 a feasible option would have been to use actual

government forecasts. However, this solution has two major shortcomings: first, as already

pointed out, there may be a systematic bias in published government forecasts; second, long,

homogeneous time series of government forecasts are simply not available.16

                                                       
13 Net borrowing/net lending does not include net acquisitions of financial assets, which is instead

included among the determinants of changes in gross debt. To the extent that these transactions respond to the
cycle too, a comprehensive analysis of fiscal policy sensitivity to the cycle and its contribution to debt
accumulation should take them into account. However, transactions in financial assets are likely to be
undertaken following considerations other than the cyclical conditions of the economy.

14 These are obtained by means of the Hodrick-Prescott filter applied to GDP series covering the 1960-
2004 period (we used Commission forecasts for 2003 and 2004). By construction, there are about as many
positive as negative gaps in the sample. To avoid the end-point bias affecting the output gap estimates, in the
deficit regressions we dropped the observations following the year 2000. We tried different values for the
smoothing parameter λ and found that results from the estimation of (6) are robust to different choices. For the
regressions we used output gap estimates obtained by setting λ=30. See Bouthevillain et al. (2001) for a
discussion of the issues involved in the use of the HP filter.

15 An adaptive expectation model based on past output gaps would have a strong ad hoc flavour and would
not therefore represent a suitable solution.

16 A further possibility would be to use forecasts produced by international organisations. However, in this
case too there is no guarantee that the forecasts fully reflect the government’s information set and data
availability is limited. The informational problems associated with the analysis of policy rules have been
analysed in the context of monetary policy (see, e.g., Orphanides, 2001) but have received much less attention
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A less demanding interpretation of eq. (6) is to look at it as an instrument for assessing

whether de facto budgetary fluctuations have been asymmetric with respect to the cycle,

regardless of the government’s intention in that respect.

Turning to the estimation strategy, given the presence of the lagged dependent variable

among the regressors, we applied the Arellano-Bond procedure for the estimation of fixed-

effects panel models.17 The results are very close to those obtained with OLS.18

For the whole sample the estimated coefficient of lagged deficit is 0.88, significantly

different from zero and lower than 1, as expected and consistent with long-run convergence

of the equation.

The estimated coefficient of lagged debt is –0.02, significantly different from zero and

negative as expected.

We found a significant asymmetry in the conduct of fiscal policy. While ηn=-0.41

(significant at the 1% level), ηp=-0.05 (not significantly different from zero). The difference

between the two coefficients is statistically different from zero, implying an asymmetry

coefficient of about φ=-0.36 (Table 1).

As the Arellano-Bond procedure is based on first differencing of the estimating

equation, in order to get an estimate of the constant term and obtain an evaluation of b* from

the restrictions induced by our model on the parameters in (6), we used standard OLS fixed-

effect panel estimation (which turned out to be extremely close to the Arellano-Bond one).

We found that, assuming g=0.05, the estimated government preferred deficit (b*) is about

2.40 per cent of GDP.

                                                                                                                                                                          
with reference to fiscal policy. See Forni and Momigliano (2004) for an analysis of fiscal policy reaction
functions using real time indicators.

17 The test for second order autocorrelation does not reject the validity of the procedure. The Sargan test
for over-identifying restrictions (χ2

734=505.99) does not signal any problem with the chosen instruments
(lagged explanatory variables only).

18 Results are strongly robust to changes in the composition of the sample. Single-country regressions,
though statistically not as reliable as full-sample ones, provide results in line with those obtained with the full
sample in 9 cases (Germany, Spain, Italy, the Netherlands, Portugal, Finland, Sweden, United Kingdom and
United States of America).
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Similar results are obtained if the analysis is restricted to the 14 EU countries of our

sample (Table 2). The estimated coefficient of lagged deficit is 0.89, the estimated

coefficient of lagged debt is –0.02. The conduct of fiscal policy is significantly asymmetric:

ηn=-0.41, ηp=-0.04 (not significantly different from zero), φ=-0.37. The estimated

government preferred deficit, using OLS fixed-effect estimates, is 2.37 per cent of GDP.

It should be noted that, since estimates by international organisations of automatic

budgetary elasticity to the cycle average about 0.5 for EU countries,19 our results may be

taken to suggest that, on average, while automatic stabilisers are left free to operate during

downturns, during expansions their effect is compensated by discretionary loosening.

In order to test for the presence of structural breaks in connection with the Treaty of

Maastricht we introduced dummy variables for both the constant term and the slope

coefficients.

The estimates do not suggest any change in the ηs between the pre-1992 and the post-

1992 years (Table 2).20

The only significant dummy is the one interacted with lagged debt. Dropping the other

dummies, the pre-1992 lagged debt coefficient is estimated at –0.01 while the post-1992 one

is –0.03; the estimates are both significantly different from zero and so is their difference.

The estimated government preferred deficit (b*), using OLS estimation, drops from

3.21 per cent of GDP in the pre-1992 period to 1.78 per cent in the post-1992 period.21

The results described above are substantially confirmed by the estimation of a version

of eq. (6) in which the primary balance is used rather than the overall deficit (Table 3).

Parameter signs are unaltered and their magnitudes do not change much with respect to those

obtained using the overall deficit (with the exception of the coefficient of positive output

gaps). However, the index of asymmetry turns out to be smaller, and statistically significant

at the 10% level only. Interest outlays thus seem to enhance the asymmetry of budgetary
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variations over the cycle, a feature that could be linked to the cyclical behaviour of monetary

policy.

4.  Debt dynamics

Based on OLS estimates in the previous section we computed predicted values of the

debt to GDP ratios for the year 2000 for each country in the sample by substituting the

predicted values of the overall deficit in the following dynamic debt equation:

(7) dt= dt-1/(1+kt) + bt  + st

where kt is nominal GDP growth and st is the actual value of stock-flow adjustments in each

year.22 In most cases the predicted values of debt come reasonably close to the actual ones

(Table 4).

We then computed the debt ratios that would have occurred if fiscal policy had been

conducted symmetrically. Symmetry may be simulated in different ways, as a benchmark we

restrict all ηs to zero,23 this is equivalent to considering either a case in which the cyclical

component of bt does not exist or that the economy grows along its trend path without

cyclical fluctuations.

The difference between the two computations provides an estimate of the effect

exerted by asymmetric fiscal policy on debt accumulation. This is equivalent to estimating

the distance between the dotted line and the continuous bold line in Figure 1 above.

                                                                                                                                                                          
19 See Bouthevillain et al. (2001).
20 By construction, positive and negative output gaps are almost equally represented in the full sample (the

output gap is positive in 340 cases and negative in 316). Positive and negative output gaps are both sufficiently
represented also in the 1992-2000 sub-sample (84 positive gaps and 60 negative ones).

21 Table 4 provides country estimates of b*.
22 Nominal deficits do not coincide with changes in nominal debt. The difference, usually referred to as

“stock-flow adjustment”, reflects differences in the definitions of the two indicators both with respect to the
relevant transactions (the debt measure is gross of financial assets, whereas the deficit corresponds to a net flow
of liabilities) and with respect to the valuation criteria adopted (e.g., nominal values versus accrual). See
Balassone, Franco and Zotteri (2002) for a discussion of these differences in the context of EMU fiscal rules.

23 In doing so we assume that the other coefficients are invariant to the actual value of η.
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Assuming different values of ηs in simulating the conduct of symmetric fiscal policy would

amount to estimating the distance between the dotted line and the thin continuous line.

For the benchmark case the effect amounts on average to 9.8 percentage points of

GDP, about one third of the increase observed in the average debt to GDP ratio. It is always

sizeable for all countries and usually close to average, the main exception being Finland

(19.8).

Table 5 reports the effects of asymmetric budget reaction computed under different

assumptions24. The results confirm that debt accumulation induced by asymmetric fiscal

policy is sizeable; on average for the overall sample the effect varies between 18 (for ηs=-

1.0) and 42 (for ηs=1.0) per cent of the observed average variation in the debt to GDP ratio.

5.  Conclusions

In this paper we have presented a stylised framework of fiscal policy determination

which considers both structural targets and cyclical factors.

Applying this framework to a sample of 16 OECD countries we have found evidence

of significant asymmetry in the conduct of fiscal policy over the cycle. Our computations

suggest that this feature has provided a sizeable contribution to debt accumulation.

Possible extensions of our work include the analysis of revenues and expenditure and

the expansion of our stylised framework for policy determination to allow distinct

consideration of the automatic and discretionary reactions to the cycle.

A full research agenda should also consider the inclusion of control variables,

accounting for, say, different governments and institutional settings both among countries

and within each of them, and different measures of expected output gaps.

                                                       
24  Table 5 reports the results obtained assuming values for symmetric ηs ranging from –1.0 and 1.0. ηs<0

imply counter-cyclical symmetric fiscal policy, ηs>0 a symmetric pro-cyclical one.



Tables
Table 1

ESTIMATION RESULTS
(Sample: EU countries (excluding Luxembourg), USA and Japan; period 1970-2000)

Variable Coeff.
Fixed effect 
model - OLS

Arellano-Bond 
estimation

Constant α0 1.310 -0.006

(0.246) (0.013)
Lagged Debt (dt-1) α1 -0.022 -0.020

(0.004) (0.006)
Lagged Balance (bt-1) α2 0.884 0.883

(0.027) (0.026)

Current Positive Cycle ωt mt ηp -0.052 -0.054

(0.078) (0.074)

Current Negative Cycle  ωt (1-mt) ηn -0.416 -0.414
(0.080) (0.075)

Observations 466 450

Asymmetry index φ=ηn−ηp -0.364 -0.360

test: φ =0 (p-value in brackets) -2.69 (0.007) 8.01 (0.005)

Model parameters:
α=1−α2 0.116 0.117
β=−α1 0.022 0.020
b*=α0/[(1-α2)−(α1/k)] with k=0.05 2.396

Sargan (max lag of dep v.ble=18)  505.99 (0.450)
Autocorrelation (2nd order) -0.78 (0.434)
α2=1 4.30 (0.000) 21.04 (0.000)

Note: Bold figures indicate significance at 5% confidence level (standard errors in brackets). 



T
ab

le
 2

E
ST

IM
A

T
IO

N
 R

E
SU

L
T

S
(S

am
pl

e:
 E

U
 c

ou
nt

ri
es

 (
ex

cl
ud

in
g 

L
ux

em
bo

ur
g)

)

V
ar

ia
bl

e 
C

oe
ff

.

A
re

ll
an

o-
B

on
d 

es
ti

m
at

io
n 

- 
re

st
ri

ct
ed

=
 

η n
=

η p

F
ix

ed
 e

ff
ec

t 
m

od
el

 -
 O

L
S

 -
 

re
st

ri
ct

ed
=

 
η n

=
η p

A
re

lla
no

-B
on

d 
es

tim
at

io
n 

- 
un

re
st

ri
ct

ed
 -

  
no

 d
um

m
ie

s

F
ix

ed
 e

ff
ec

t 
m

od
el

 -
 O

L
S 

- 
un

re
st

ri
ct

ed
 -

  
no

 d
um

m
ie

s

A
re

ll
an

o-
B

on
d 

es
tim

at
io

n 
- 

un
re

st
ri

ct
ed

 -
  

du
m

m
ie

s 
on

 a
ll 

va
ri

ab
le

s

A
re

lla
no

-B
on

d 
es

tim
at

io
n 

- 
un

re
st

ri
ct

ed
 -

  
du

m
m

ie
s 

on
ly

 
on

 d
eb

t

F
ix

ed
 e

ff
ec

t 
m

od
el

 -
 O

L
S 

- 
un

re
st

ri
ct

ed
 -

  
du

m
m

ie
s 

on
ly

 
on

 d
eb

t

C
on

st
an

t
α 0

-0
.0

13
1.

74
4

0.
01

1
1.

39
9

0.
05

1
0.

02
6

1.
04

5
(0

.0
14

)
(0

.2
26

)
(0

.0
14

)
(0

.2
62

)
(0

.0
19

)
(0

.0
16

)
(0

.2
71

)

D
um

m
y 

af
te

r 
M

aa
st

ri
ch

t
α 0

a9
2

-0
.1

97

(0
.6

72
)

L
ag

ge
d 

D
eb

t (
d t

-1
)

α 1
-0

.0
21

-0
.0

26
-0

.0
21

-0
.0

24
(0

.0
06

)
(0

.0
04

)
(0

.0
06

)
(0

.0
04

)
L

ag
ge

d 
D

eb
t (

d t
-1

) 
be

fo
re

 M
aa

st
ri

ch
t

α 1
b9

2
-0

.0
15

-0
.0

13
-0

.0
08

(0
.0

07
)

(0
.0

06
)

(0
.0

06
)

L
ag

ge
d 

D
eb

t (
d t

-1
) 

af
te

r 
M

aa
st

ri
ch

t
α 1

a9
2

-0
.0

39
-0

.0
29

-0
.0

22
(0

.0
08

)
(0

.0
06

)
(0

.0
04

)
L

ag
ge

d 
B

al
an

ce
 (

b t
-1

)
α 2

0.
89

1
0.

89
5

0.
89

1
0.

89
4

0.
78

9
0.

84
1

0.
84

4
(0

.0
27

)
(0

.0
29

)
(0

.0
27

)
(0

.0
28

)
(0

.0
34

)
(0

.0
28

)
(0

.0
30

)
L

ag
ge

d 
B

al
an

ce
 (

b t
-1

) 
af

te
r 

M
aa

st
ri

ch
t

α 2
a9

2
0.

12
6

(0
.0

66
)

C
ur

re
nt

 C
yc

le
 ω

t m
t

η
-0

.2
16

-0
.2

16
(0

.0
41

)
(0

.4
50

)

C
ur

re
nt

 P
os

iti
ve

 C
yc

le
 ω

t m
t

η p
-0

.0
36

-0
.0

32
-0

.1
29

-0
.1

18

(0
.0

79
)

(0
.0

84
)

(0
.7

91
)

(0
.0

85
)

C
ur

re
nt

 P
os

iti
ve

 C
yc

le
 ω

t m
t b

ef
or

e 
M

aa
st

ri
ch

t
η p

b9
2

-0
.1

52

(0
.0

82
)

C
ur

re
nt

 P
os

iti
ve

 C
yc

le
 ω

t m
t a

ft
er

 M
aa

st
ri

ch
t

η p
a9

2
-0

.6
45

(0
.3

25
)

C
ur

re
nt

 N
eg

at
iv

e 
C

yc
le

  ω
t (

1-
m

t)
η n

-0
.4

05
-0

.4
09

-0
.4

16
-0

.4
08

(0
.0

81
)

(0
.0

87
)

(0
.0

79
)

(0
.0

85
)

C
ur

re
nt

 N
eg

. C
yc

le
 ω

t (
1-

m
t) 

be
fo

re
 M

aa
st

ri
ch

t
η n

b9
2

-0
.3

33
(0

.0
92

)

C
ur

re
nt

 N
eg

. C
yc

le
 ω

t (
1-

m
t) 

af
te

r 
M

aa
st

ri
ch

t
η n

a9
2

-0
.4

85
(0

.1
52

)



T
ab

le
 2

 c
on

t.

E
ST

IM
A

T
IO

N
 R

E
SU

L
T

S
(S

am
pl

e:
 E

U
 c

ou
nt

ri
es

 (
ex

cl
ud

in
g 

L
ux

em
bo

ur
g)

)

A
re

ll
an

o-
B

on
d 

es
ti

m
at

io
n 

- 
re

st
ri

ct
ed

=
 

η n
=

η p

Fi
xe

d 
ef

fe
c 

m
od

el
 -

 O
L

S 
- 

re
st

ri
ct

ed
= 

η n
=η

p

A
re

ll
an

o-
B

on
d 

es
tim

at
io

n 
- 

un
re

st
ri

ct
ed

 -
  

no
 d

um
m

ie
s

Fi
xe

d 
ef

fe
ct

 
m

od
el

 -
 O

L
S 

- 
un

re
st

ri
ct

ed
 -

  
no

 d
um

m
ie

s

A
re

ll
an

o-
B

on
d 

es
tim

at
io

n 
- 

un
re

st
ri

ct
ed

 -
  

du
m

m
ie

s 
on

 a
ll

 
va

ri
ab

le
s

A
re

ll
an

o-
B

on
d 

es
tim

at
io

n 
- 

un
re

st
ri

ct
ed

 -
  

du
m

m
ie

s 
on

ly
 

on
 d

eb
t

Fi
xe

d 
ef

fe
ct

 
m

od
el

 -
 O

L
S 

- 
un

re
st

ri
ct

ed
 -

  
du

m
m

ie
s 

on
ly

 
on

 d
eb

t

O
bs

er
va

ti
on

s
39

1
40

5
39

1
40

5
39

1
39

1
40

5

A
sy

m
m

et
ry

 in
de

x 
φ=

η n
−η

p
-0

.3
70

-0
.3

76
-0

.2
87

-0
.2

90

te
st

: φ
 =

0 
(p

-v
al

ue
 in

 b
ra

ck
et

s)
7.

35
 (

0.
00

7)
2.

58
 (

0.
01

0)
4.

58
 (

0.
03

2)
-2

.0
0 

(0
.0

46
)

M
od

el
 p

ar
am

et
er

s:
α=

1−
α 2

0.
10

9
0.

10
5

0.
10

9
0.

10
6

0.
15

9
0.

15
6

β=
−α

1
0.

02
1

0.
02

6
0.

02
1

0.
02

4
β b

92
=−

α 1
b9

2
0.

01
3

0.
00

8
β a

92
=−

α 1
a9

2
0.

02
9

0.
02

2
b*

=
α 0

/[
(1

-α
2)

−(
α 1

/k
)]

 w
it

h 
k=

0.
05

2.
83

2
2.

37
2

b*
=

α 0
/[

(1
-α

2)
−(

α 1
/k

)]
 w

it
h 

k=
0.

05
 -

 b
ef

or
e 

M
aa

st
ri

ch
t

3.
21

2
b*

=
α 0

/[
(1

-α
2)

−(
α 1

/k
)]

 w
ith

 k
=

0.
05

 -
 a

ft
er

 M
aa

st
ri

ch
t

1.
77

6

te
st

: α
1a

92
-α

1b
92

 =
0 

(p
-v

al
ue

 in
 b

ra
ck

et
s)

8.
24

 (
0.

00
4)

21
.5

4 
(0

.0
00

)
4.

10
 (

0.
00

0)
te

st
: η

pb
92

 -
η p

b9
2=

0 
(p

-v
al

ue
 in

 b
ra

ck
et

s)
2.

22
 (

0.
13

7)
te

st
: η

nb
92

-η
nb

92
 =

0 
(p

-v
al

ue
 in

 b
ra

ck
et

s)
0.

74
 (

0.
39

0)

Sa
rg

an
 (

m
ax

 la
g 

of
 d

ep
 v

.b
le

=
16

)
45

7.
43

 (
0.

92
8)

44
3.

71
 (

0.
67

5)
44

1.
46

 (
0.

70
2)

44
5.

52
 (

0.
65

3)
A

ut
oc

or
re

la
ti

on
 (

2n
d 

or
de

r)
-1

.1
6 

(0
.2

47
)

-1
.2

 (
0.

23
1)

-1
.0

0 
(0

.3
20

)
-1

.1
1 

(0
.2

69
)

α 2
=1

16
.6

1 
(0

.0
00

)
16

.4
5 

(0
.0

00
)

38
.7

4 
(0

.0
00

)
31

.5
1 

(0
.0

00
)

N
ot

e:
 B

ol
d 

fi
gu

re
s 

in
di

ca
te

 s
ig

ni
fi

ca
nc

e 
at

 5
%

 c
on

fi
de

nc
e 

le
ve

l (
st

an
da

rd
 e

rr
or

s 
in

 b
ra

ck
et

s)
. 



T
ab

le
 3

E
ST

IM
A

T
IO

N
 R

E
SU

L
T

S 
F

O
R

 E
Q

U
A

T
IO

N
 W

IT
H

 P
R

IM
A

R
Y

 D
E

F
IC

IT
(S

am
pl

e:
 E

U
 c

ou
nt

ri
es

 (
ex

cl
ud

in
g 

L
ux

em
bo

ur
g)

, U
SA

 a
nd

 J
ap

an
; p

er
io

d 
19

70
-2

00
0)

V
ar

ia
bl

e 
C

oe
ff

.
Fi

xe
d 

ef
fe

ct
 

m
od

el
 -

 O
L

S
A

re
ll

an
o-

B
on

d 
es

tim
at

io
n

Fi
xe

d 
ef

fe
ct

 
m

od
el

 -
 O

L
S 

A
re

lla
no

-B
on

d 
es

tim
at

io
n 

C
on

st
an

t
α 0

1.
25

2 
  0

.0
02

1.
25

6
-0

.0
01

(0
.2

25
)

(0
.0

12
)

(0
.2

42
)

(0
.0

13
)

L
ag

ge
d 

D
eb

t (
d t

-1
)

α 1
-0

.0
32

-0
.0

33
-0

.0
32

-0
.0

31
(0

.0
03

)
(0

.0
05

)
(0

.0
04

)
(0

.0
05

)
L

ag
ge

d 
P

ri
m

ar
y 

B
al

an
ce

 (
b t

-1
)

α 2
0.

75
9 

0.
75

9
0.

76
6

0.
76

5
(0

.0
26

)
(0

.0
25

)
(0

.0
28

)
(0

.0
26

)

C
ur

re
nt

 P
os

iti
ve

 C
yc

le
 ω

t m
t

η p
-0

.1
39

-0
.1

42
-0

.1
22

-0
.1

24

(0
.0

71
)

(0
.0

66
)

(0
.0

78
)

(0
.0

72
)

C
ur

re
nt

 N
eg

at
iv

e 
C

yc
le

  ω
t (

1-
m

t)
η n

-0
.3

47
-0

.3
45

-0
.3

34
-0

.3
33

(0
.0

72
)

(0
.0

67
)

(0
.0

79
)

(0
.0

74
)

O
bs

er
va

tio
ns

45
2

43
6

40
5

39
1

A
sy

m
m

et
ry

 in
de

x 
φ=

η n
−η

p
-0

.2
08

-0
.2

03
-0

.2
12

-0
.2

08

te
st

: φ
 =

0 
(p

-v
al

ue
 in

 b
ra

ck
et

s)
 -

1.
70

 (
0.

09
0)

3.
18

 (
0.

07
5)

-1
.5

9 
(0

.1
13

)
2.

79
 (

0.
09

5)

Sa
rg

an
 (

m
ax

 la
g 

of
 d

ep
 v

.b
le

=
 1

8,
 1

6)
50

3.
50

 (
0.

48
5)

 4
46

.7
9 

(0
.6

37
)

A
ut

oc
or

re
la

tio
n 

(2
nd

 o
rd

er
)

-0
.6

8 
(0

.4
95

)
 -

0.
66

 (
0.

51
2)

α 2
=

1
96

.0
4 

(0
.0

00
)

80
.0

3 
(0

.0
00

)

N
ot

e:
 B

ol
d 

fi
gu

re
s 

in
di

ca
te

 s
ig

ni
fi

ca
nc

e 
at

 5
%

 c
on

fi
de

nc
e 

le
ve

l (
st

an
da

rd
 e

rr
or

s 
in

 b
ra

ck
et

s)
. 

Sa
m

pl
e:

 E
U

 c
ou

nt
ri

es
 (

ex
cl

ud
in

g 
L

ux
em

bo
ur

g)
, U

SA
 a

nd
 J

ap
an

Sa
m

pl
e:

 E
U

 c
ou

nt
ri

es
 (

ex
cl

ud
in

g 
L

ux
em

bo
ur

g)



T
ab

le
 4

A
C

T
U

A
L

 A
N

D
 S

IM
U

L
A

T
E

D
 D

E
B

T
 A

C
C

U
M

U
L

A
T

IO
N

Sa
m

pl
e:

 E
U

 c
ou

nt
ri

es
 (

ex
cl

ud
in

g 
L

ux
em

bo
ur

g)
, U

SA
 a

nd
 J

ap
an

B
E

D
K

D
E

E
L

E
S

FR
IE

IT
N

L
A

T
PT

FI
SE

U
K

A
ve

ra
ge

 
E

U
 

co
un

tr
ie

s
U

SA
JP

A
ve

ra
ge

 1
6

co
un

tr
ie

s

In
it

ia
l g

ov
er

nm
en

t d
eb

t 
a

67
.9

3
12

.0
8

18
.5

7
19

.8
4

14
.9

7
20

.1
4

53
.5

8
37

.9
2

40
.7

9
18

.8
8

15
.3

2
11

.7
0

27
.4

2
78

.6
9

33
.7

3
49

.3
0

11
.2

2
34

.5
1

(i
ni

tia
l y

ea
r 

in
 b

ra
ck

et
s)

(1
96

9)
(1

97
1)

(1
97

0)
(1

97
0)

(1
97

0)
(1

97
7)

(1
97

0)
(1

97
0)

(1
97

5)
(1

97
0)

(1
97

3)
(1

97
0)

(1
97

0)
(1

97
0)

(1
97

7)
(1

96
9)

(1
97

0)
(1

97
7)

A
ct

ua
l G

ov
er

nm
en

t d
eb

t i
n 

20
00

  
b

10
9.

60
47

.3
8

60
.1

9
10

6.
21

60
.5

5
57

.3
2

39
.3

2
11

0.
62

55
.7

7
66

.8
4

53
.2

7
44

.5
3

52
.8

0
42

.1
1

64
.7

5
59

.8
8

12
3.

56
68

.1
2

O
bs

er
ve

d 
va

ri
at

io
n

c=
b-

a
41

.6
7

35
.3

1
41

.6
2

86
.3

7
45

.5
8

37
.1

8
-1

4.
26

72
.6

9
14

.9
9

47
.9

7
37

.9
5

32
.8

3
25

.3
8

-3
6.

58
31

.0
2

10
.5

8
11

2.
35

33
.6

1

W
ith

 b
re

ak
 in

 1
99

2 
fo

r 
E

U
 c

ou
nt

ri
es

Si
m

ul
at

ed
 d

eb
t i

n 
20

00
d

10
6.

18
42

.2
7

51
.1

6
92

.4
8

50
.5

0
52

.3
2

55
.3

5
10

5.
59

47
.9

7
56

.2
4

55
.7

1
26

.4
4

40
.1

6
44

.9
3

59
.0

9
59

.7
8

98
.4

1
61

.5
9

w
ith

 a
sy

m
m

et
ri

c 
fi

sc
al

 p
ol

ic
y

Si
m

ul
at

ed
 d

eb
t i

n 
20

00
e

97
.8

9
34

.2
9

41
.8

8
84

.2
5

39
.5

7
43

.2
7

45
.5

8
98

.9
0

40
.2

0
49

.1
6

41
.8

5
6.

66
29

.3
0

35
.4

8
49

.1
6

51
.9

3
87

.7
9

51
.7

5
w

ith
 s

ym
m

et
ri

c 
fi

sc
al

 p
ol

ic
y

D
eb

t a
cc

um
ul

at
io

n 
du

e 
to

 
f=

d-
e

8.
29

7.
98

9.
28

8.
22

10
.9

3
9.

05
9.

77
6.

69
7.

77
7.

08
13

.8
6

19
.7

9
10

.8
6

9.
46

9.
93

7.
85

10
.6

2
9.

84
as

ym
m

et
ri

c 
fi

sc
al

 p
ol

ic
y

ob
se

rv
ed

 v
ar

ia
ti

on
-a

cc
um

ul
at

io
n

g=
f-

c
33

.3
8

27
.3

3
32

.3
3

78
.1

4
34

.6
5

28
.1

3
-2

4.
03

66
.0

1
7.

21
40

.8
9

24
.0

9
13

.0
4

14
.5

2
-4

6.
03

21
.0

9
2.

73
10

1.
72

23
.7

7

du
e 

to
 a

sy
m

m
et

ri
c 

fis
ca

l p
ol

ic
y

b*
=α

0/
[(

1-
α 2

)−
(α

1/
k)

] 
w

ith
 k

=
0.

05
 

2.
47

2.
76

2.
40

b*
=α

0/
[(

1-
α 2

)−
(α

1b
92

/k
)]

 w
ith

 k
=

0.
05

6.
47

1.
87

1.
93

5.
22

2.
53

2.
60

4.
13

6.
70

2.
87

2.
89

3.
86

-1
.1

0
1.

97
2.

48
3.

21

b*
=α

0/
[(

1-
α 2

)−
(α

1a
92

/k
)]

 w
ith

 k
=

0.
05

3.
58

1.
03

1.
07

2.
89

1.
40

1.
44

2.
28

3.
70

1.
59

1.
60

2.
13

-0
.6

1
1.

09
1.

37
1.

78



T
ab

le
 5

D
E

B
T

 A
C

C
U

M
U

L
A

T
IO

N
 D

U
E

 T
O

 A
SY

M
M

E
T

R
IC

 F
IS

C
A

L
 P

O
L

IC
Y

Sa
m

pl
e:

 E
U

 c
ou

nt
ri

es
 (

ex
cl

ud
in

g 
L

ux
em

bo
ur

g)
, U

SA
 a

nd
 J

ap
an

B
E

D
K

D
E

E
L

E
S

FR
IE

IT
N

L
A

T
PT

FI
SE

U
K

A
ve

ra
ge

 
E

U
 

co
un

tr
ie

s
U

SA
JP

A
ve

ra
ge

 1
6 

co
un

tr
ie

s

In
iti

al
 g

ov
er

nm
en

t d
eb

t 
a

67
.9

3
12

.0
8

18
.5

7
19

.8
4

14
.9

7
20

.1
4

53
.5

8
37

.9
2

40
.7

9
18

.8
8

15
.3

2
11

.7
0

27
.4

2
78

.6
9

33
.7

3
49

.3
0

11
.2

2
34

.5
1

(i
n 

br
ac

ke
ts

 in
it

ia
l 

ye
ar

)
(1

96
9)

(1
97

1)
(1

97
0)

(1
97

0)
(1

97
0)

(1
97

7)
(1

97
0)

(1
97

0)
(1

97
5)

(1
97

0)
(1

97
3)

(1
97

0)
(1

97
0)

(1
97

0)
(1

97
7)

(1
96

9)
(1

97
0)

(1
97

7)

A
ct

ua
l G

ov
er

nm
en

t d
eb

t i
n 

20
00

  
b

10
9.

60
47

.3
8

60
.1

9
10

6.
21

60
.5

5
57

.3
2

39
.3

2
11

0.
62

55
.7

7
66

.8
4

53
.2

7
44

.5
3

52
.8

0
42

.1
1

64
.7

5
59

.8
8

12
3.

56
68

.1
2

O
bs

er
ve

d 
va

ri
at

io
n

c=
b-

a
41

.6
7

35
.3

1
41

.6
2

86
.3

7
45

.5
8

37
.1

8
-1

4.
26

72
.6

9
14

.9
9

47
.9

7
37

.9
5

32
.8

3
25

.3
8

-3
6.

58
31

.0
2

10
.5

8
11

2.
35

33
.6

1

D
eb

t a
cc

um
ul

at
io

n 
du

e 
to

 a
sy

m
m

et
ri

c 
fi

sc
al

 p
ol

ic
y

A
ss

um
pt

io
n 

on
 o

ut
pu

t g
ap

 e
la

st
ic

iti
es

:

η p
=

η n
=-

1.
0

5.
46

4.
03

9.
57

3.
18

5.
91

4.
97

4.
97

4.
16

4.
02

5.
88

8.
92

7.
32

4.
01

6.
79

5.
33

5.
09

17
.0

9
6.

05

η p
=

η n
=-

0.
8

6.
03

4.
82

9.
51

4.
59

6.
92

5.
79

5.
79

4.
67

4.
77

6.
12

9.
91

9.
99

5.
38

7.
32

6.
29

5.
64

15
.7

9
6.

84

η p
=

 e
st

im
at

ed
 η

n 
(a

bo
ut

 -
0.

4)
7.

14
6.

37
9.

40
5.

32
8.

88
7.

39
5.

92
5.

66
6.

24
6.

59
11

.8
4

14
.7

1
8.

06
8.

37
7.

99
6.

70
13

.3
1

8.
24

η p
=

η n
=-

0.
2

7.
72

7.
19

9.
34

8.
81

9.
93

8.
24

7.
88

6.
18

7.
02

6.
84

12
.8

7
18

.0
1

9.
49

8.
92

9.
17

7.
30

11
.9

2
9.

23

η p
=

η n
=0

 (
be

nc
hm

ar
k)

8.
29

7.
98

9.
28

8.
22

10
.9

3
9.

05
9.

77
6.

69
7.

77
7.

08
13

.8
6

19
.7

9
10

.8
6

9.
46

9.
93

7.
85

10
.6

2
9.

84

η p
=

η n
=0

.2
8.

85
8.

77
9.

23
11

.6
2

11
.9

4
9.

87
11

.6
6

7.
19

8.
52

7.
32

14
.8

4
23

.3
5

12
.2

3
9.

99
11

.1
0

8.
41

9.
33

10
.8

2

η p
=

 -
 e

st
im

at
ed

 η
n 

(a
bo

ut
 0

.4
)

9.
44

9.
59

9.
17

13
.0

8
12

.9
8

10
.7

2
13

.6
2

7.
72

9.
30

7.
57

15
.8

7
26

.1
2

13
.6

5
10

.5
5

12
.1

0
9.

00
7.

94
11

.6
5

η p
=

η n
=0

.8
10

.5
5

11
.1

4
9.

06
15

.8
3

14
.9

5
12

.3
2

17
.3

2
8.

71
10

.7
7

8.
04

17
.8

0
31

.3
6

16
.3

4
11

.5
9

13
.9

8
10

.0
7

5.
45

13
.2

1

η p
=

η n
=1

.0
11

.1
1

11
.9

3
9.

00
17

.2
4

15
.9

5
13

.1
4

19
.2

1
9.

21
11

.5
2

8.
28

18
.7

9
34

.0
3

17
.7

1
12

.1
3

14
.9

5
10

.6
2

4.
16

14
.0

0



References

Alesina, A. (1987), “Macroeconomic Policy in a Two-Party System as a Repeated Game”,
Quarterly Journal of Economics, Vol. 102, No. 410, pp. 651-78.

Arreaza, A., B.E. Sørensen and O. Yosha (1999), “Consumption Smoothing Through Fiscal
Policy in OECD and EU Countries”, in J.M Poterba, and J. von Hagen (eds.), Fiscal
Institutions and Fiscal Performance, Chicago, University of Chicago Press.

Artis, M. and M. Marcellino (1998), “Fiscal Solvency and Fiscal Forecasting in Europe”,
CEPR Discussion Papers, No. 1836.

Balassone, F., D. Franco and S. Zotteri (2002), “Fiscal Rules: Indicators and Underlying
Statistical Frameworks”, in Statistical Office of The Republic of Slovenia/Statistical
Society of Slovenia (eds.), Integration of Statistics in the Information Society, Radenci.

Ballabriga, F. and C. Martinez-Mongay (2002), “Has EMU Shifted Policy?”, European
Commission, Directorate General for Economic and Financial Affairs, Economic
Papers, No. 166.

Blanchard, O., J.Q. Chouraqui, R.P. Hagemann and N. Sartor (1990), “The Sustainability of
Fiscal Policy: New Answers to an Old Question”, OECD Economic Studies, No. 15,
pp. 7-36.

Bohn, H. (1998), “The Behaviour of US Public Debt and Deficits”, Quarterly Journal of
Economics, Vol. 113, No. 3, pp. 949-63.

Bouthevillain, C., P. Cour-Thimann, G. Van den Dool, P. Hernandez de Cos, G. Langenus,
M. Mohr, S. Momigliano and M. Tujula (2001), “Cyclically Adjusted Budget
Balances: an Alternative Approach”, ECB, Working Paper, No. 77.

Buti, M., D. Franco and H. Ongena (1997), “Budgetary Policies During Recessions: A
Retrospective Application of the Stability and Growth Pact to the Post-War Period”,
European Commission, Economic Papers, No. 121.

Buti, M., D. Franco and H. Ongena (1998), “Fiscal Discipline and Flexibility in EMU: the
Implementation of the Stability and Growth Pact”, Oxford Review of Economic Policy,
Vol. 14, No. 3, pp. 81-97.

Buti, M. and B. Martinot (2000), “Open Issues in the Implementation of the Stability and
Growth Pact”, National Institute Economic Review,  No. 174, pp. 92-104.

Buti, M. and A. Sapir (1998), Economic Policy in EMU: a Study by the European
Commission Services, Oxford, Clarendon Press.

European Commission (2001), “Public Finances in EMU – 2001”, European Economy,
Reports and Studies, No. 3.

Forni, L. and S. Momigliano (2004), “Cyclical Sensitivity of Fiscal Policies Based on Real-
time Data”, mimeo.

Galì, J. and R. Perotti (2003), “Fiscal Policy and Monetary Integration in Europe”, Economic
Policy, No. 37, pp. 535-72.



25

Hercowitz, Z. and M. Strawczynski (2002), “Cyclical Ratcheting in Government Spending:
Evidence from the OECD”, mimeo.

Korkman, S. (2001), “Fiscal Policy Co-ordination in EMU: Should It Go Beyond the
Stability and Growth Pact?”, in A. Brunila, M. Buti and D. Franco (eds.), The Stability
and Growth Pact. The Architecture of Fiscal Policy in EMU, Basingstoke, Palgrave.

Larch, M. and M. Salto (2003), “Fiscal Rules, Inertia and Discretionary Fiscal Policy”,
European Commission, Directorate General for Economic and Financial Affairs,
Economic Papers, Economic Paper, No. 194.

Melitz, J. (1997), “Some Cross-country Evidence about Debt, Deficits and the Behaviour of
Monetary and Fiscal Authorities”, CEPR Discussion Paper, No. 1653.

Melitz, J. (2002), “Debt, Deficits and the Behaviour of Monetary and Fiscal Authorities”, in
M. Buti, J. von Hagen and C. Martinez-Mongay (eds.), The Behaviour of Fiscal
Authorities, Basingstoke, Palgrave.

Nordhaus, W.D. (1975), “The Political Business Cycle”, Review of Economic Studies,
No.130, pp. 169-90.

Orphanides, A. (2001), “Monetary Policy Rules Based on Real-Time Data”, American
Economic Review, Vol. 91, No. 4, pp. 964-85.

von Hagen, J. (2002), “More Growth for Stability – Reflections on Fiscal Policy in
Euroland”, mimeo.

Wyplosz, C. (1999), “Economic Policy Co-ordination in EMU: Strategies and Institutions”,
ZEI, Policy Paper, No. B11.



RECENTLY PUBLISHED “TEMI” (*)

N.  505 – Social mobility and endogenous cycles in redistribution, by F. ZOLLINO (July 
2004).

N.  506 – Estimating expectations of shocks using option prices, by A. DI CESARE (July 
2004).

N.  507 – Estimating state price densities by Hermite polynomials: theory and application to 
the Italian derivatives market, by P. GUASONI (July 2004).

N.  508 – The interaction between face-to-face and electronic delivery: the case of the Italian 
banking industry, by E. BONACCORSI DI PATTI, G. GOBBI and P. E. MISTRULLI (July 
2004).

N.  509 – Bad loans and entry into local credit markets, by M. BOFONDI and G. GOBBI (July 
2004).

N.  510 – Does wealth affect consumption? Evidence for Italy, by M. PAIELLA (July 2004).

N.  511 – Information variables for monetary policy in a small structural model of the euro 
area, by F. LIPPI and S. NERI (July 2004).

N.  512 – Monetary union with voluntary participation, by W. FUCHS and F. LIPPI (July 2004).

N.  513 – Monetary policy and stock prices: theory and evidence, by S. NERI (July 2004).

N.  514 – Financial structure and the transmission of monetary shocks: preliminary evidence 
for the Czech Republic, Hungary and Poland, by A. ANZUINI and A. LEVY (July 
2004).

N.  515 – The pricing behaviour of Italian firms: new survey evidence on price stickiness, by 
S. FABIANI, A. GATTULLI and R. SABBATINI (July 2004).

N.  516 – Business cycle non-linearities and productivity shocks, by P. PISELLI (July 2004).

N.  517 – The modelling of operational risk: experience with the analysis of the data 
collected by the Basel Committee, by M. MOSCADELLI (July 2004). 

N.  518 – Perché le imprese ricorrono al factoring? Il caso dell’Italia, by M. BENVENUTI 
and M. GALLO (September 2004).

N.  519 – Un modello dei conti economici per il sistema bancario italiano, by L. CASOLARO 
and L. GAMBACORTA (September 2004).

N.  520 – Errori di misura nell’indagine sui bilanci delle famiglie italiane, by C. BIANCOTTI, 
G. D’ALESSIO and A. NERI (September 2004).

N. 521 – Do mergers improve information? Evidence from the loan market, by F. PANETTA, 
F. SCHIVARDI and M. SHUM (September 2004).

N.  522 – Tecnologia e dinamica dei vantaggi comparati: un confronto fra quattro regioni 
italiane, by C. BENTIVOGLI and F. QUINTILIANI (September 2004).

N.  523 – The short-term impact of government budgets on prices: evidence from 
macroeconometric models, by J. HENRY, P. HERNÀNDEZ DE COS and 
S. MOMIGLIANO, (October 2004).

N.  524 – Pricing behavior and the comovement of productivity and labor: 
evidence from firm-level data, by D.J. MARCHETTI and F. NUCCI (December 2004).

N.  525 – Is there a cost channel of monetary policy transmission? An investigation into the 
pricing behaviour of 2,000 firms, by E. GAIOTTI and A. SECCHI (December 2004).

N.  526 – Foreign direct investment and agglomeration: Evidence from Italy, by R. BRONZINI 
(December 2004).

N. 527 – Endogenous growth in open economies: A survey, by A. F. POZZOLO (December 
2004).

N. 528 – The role of guarantees in bank lending, by A. F. POZZOLO (December 2004).

N. 529 – Does the ILO definition capture all unemployment, by A. BRANDOLINI, P. CIPOLLONE 
and E. VIVIANO (December 2004).

N. 530 – Household wealth distribution in Italy in the 1990s, by A. BRANDOLINI, L. CANNARI, 
G. D’ALESSIO and I. FAIELLA (December 2004).

(*) Requests for copies should be sent to: 
Banca d’Italia – Servizio Studi – Divisione Biblioteca e pubblicazioni – Via Nazionale, 91 – 00184 Rome
(fax 0039 06 47922059). They area available on the Internet www.bancaditalia.it.



"TEMI" LATER PUBLISHED ELSEWHERE

1999

L. GUISO and G. PARIGI, Investment and demand uncertainty, Quarterly Journal of Economics, Vol. 114
(1), pp. 185-228, TD No. 289 (November 1996).

A. F. POZZOLO, Gli effetti della liberalizzazione valutaria sulle transazioni finanziarie dell’Italia con
l’estero, Rivista di Politica Economica, Vol. 89 (3), pp. 45-76, TD No. 296 (February 1997).

A. CUKIERMAN and F. LIPPI, Central bank independence, centralization of wage bargaining, inflation and
unemployment: theory and evidence, European Economic Review, Vol. 43 (7), pp. 1395-1434, TD
No. 332 (April 1998).

P. CASELLI and R. RINALDI, La politica fiscale nei paesi dell’Unione europea negli anni novanta, Studi e
note di economia, (1), pp. 71-109, TD No. 334 (July 1998).

A. BRANDOLINI, The distribution of personal income in post-war Italy: Source description, data quality,
and the time pattern of income inequality, Giornale degli economisti e Annali di economia, Vol. 58
(2), pp. 183-239, TD No. 350 (April 1999).

L. GUISO, A. K. KASHYAP, F. PANETTA and D. TERLIZZESE, Will a common European monetary policy
have asymmetric effects?, Economic Perspectives, Federal Reserve Bank of Chicago, Vol. 23 (4),
pp. 56-75, TD No. 384 (October 2000).

2000

P. ANGELINI, Are banks risk-averse? Timing of the operations in the interbank market, Journal of  Money,
Credit and Banking, Vol. 32 (1), pp. 54-73, TD No. 266 (April 1996).

F. DRUDI and R: GIORDANO, Default Risk and optimal debt management, Journal of Banking and Finance,
Vol. 24 (6), pp. 861-892, TD No. 278 (September 1996).

F. DRUDI and R. GIORDANO, Wage indexation, employment and inflation, Scandinavian Journal of
Economics, Vol. 102 (4), pp. 645-668, TD No. 292 (December 1996).

F. DRUDI and A. PRATI, Signaling fiscal regime sustainability, European Economic Review, Vol. 44 (10),
pp. 1897-1930, TD No. 335 (September 1998).

F. FORNARI and R. VIOLI, The probability density function of interest rates implied in the price of options,
in: R. Violi, (ed.) , Mercati dei derivati, controllo monetario e stabilità finanziaria, Il Mulino,
Bologna, TD No. 339 (October 1998).

D. J. MARCHETTI and G. PARIGI, Energy consumption, survey data and the prediction of industrial
production in Italy, Journal of Forecasting, Vol. 19 (5), pp. 419-440, TD No. 342 (December
1998).

A. BAFFIGI, M. PAGNINI and F. QUINTILIANI, Localismo bancario e distretti industriali: assetto dei mercati
del credito e finanziamento degli investimenti, in: L.F. Signorini (ed.), Lo sviluppo locale:
un'indagine della Banca d'Italia sui distretti industriali, Donzelli, TD No. 347 (March 1999).

A. SCALIA and V. VACCA, Does market transparency matter? A case study, in: Market Liquidity: Research
Findings and Selected Policy Implications, Basel, Bank for International Settlements, TD No. 359
(October 1999).

F. SCHIVARDI, Rigidità nel mercato del lavoro, disoccupazione e crescita, Giornale degli economisti e
Annali di economia, Vol. 59 (1), pp. 117-143, TD No. 364 (December 1999).

G. BODO, R. GOLINELLI and G. PARIGI, Forecasting industrial production in the euro area, Empirical
Economics, Vol. 25 (4), pp. 541-561, TD No. 370 (March 2000).

F. ALTISSIMO, D. J. MARCHETTI and G. P. ONETO, The Italian business cycle: Coincident and leading
indicators and some stylized facts, Giornale degli economisti e Annali di economia, Vol. 60 (2), pp.
147-220, TD No. 377 (October 2000).

C. MICHELACCI and P. ZAFFARONI, (Fractional) Beta convergence, Journal of Monetary Economics, Vol.
45, pp. 129-153, TD No. 383 (October 2000).



R. DE BONIS and A. FERRANDO, The Italian banking structure in the nineties: testing the multimarket
contact hypothesis, Economic Notes, Vol. 29 (2), pp. 215-241, TD No. 387 (October 2000).

2001

M. CARUSO, Stock prices and money velocity: A multi-country analysis, Empirical Economics, Vol. 26
(4), pp. 651-72, TD No. 264 (February 1996).

P. CIPOLLONE and D. J. MARCHETTI, Bottlenecks and limits to growth: A multisectoral analysis of Italian
industry, Journal of Policy Modeling, Vol. 23 (6), pp. 601-620, TD No. 314 (August 1997).

P. CASELLI, Fiscal consolidations under fixed exchange rates, European Economic Review, Vol. 45 (3),
pp. 425-450, TD No. 336 (October 1998).

F. ALTISSIMO and G. L. VIOLANTE, Nonlinear VAR: Some theory and an application to US GNP and
unemployment, Journal of Applied Econometrics, Vol. 16 (4), pp. 461-486, TD No. 338 (October
1998).

F. NUCCI and A. F. POZZOLO, Investment and the exchange rate, European Economic Review, Vol. 45 (2),
pp. 259-283, TD No. 344 (December 1998).

L. GAMBACORTA, On the institutional design of the European monetary union: Conservatism, stability
pact and economic shocks, Economic Notes, Vol. 30 (1), pp. 109-143, TD No. 356 (June 1999).

P. FINALDI RUSSO and P. ROSSI, Credit costraints in italian industrial districts, Applied Economics, Vol.
33 (11), pp. 1469-1477, TD No. 360 (December 1999).

A. CUKIERMAN and F. LIPPI, Labor markets and monetary union: A strategic analysis, Economic Journal,
Vol. 111 (473), pp. 541-565, TD No. 365 (February 2000).

G. PARIGI and S. SIVIERO, An investment-function-based measure of capacity utilisation, potential output
and utilised capacity in the Bank of Italy’s quarterly model, Economic Modelling, Vol. 18 (4), pp.
525-550, TD No. 367 (February 2000).

F. BALASSONE and D. MONACELLI,  Emu fiscal rules: Is there a gap?, in: M. Bordignon and D. Da Empoli
(eds.), Politica fiscale, flessibilità dei mercati e crescita, Milano, Franco Angeli, TD No. 375 (July
2000).

A. B. ATKINSON and A. BRANDOLINI, Promise and pitfalls in the use of “secondary" data-sets: Income
inequality in OECD countries, Journal of Economic Literature, Vol. 39 (3), pp. 771-799, TD No.
379 (October 2000).

D. FOCARELLI and A. F. POZZOLO, The determinants of cross-border bank shareholdings: An analysis with
bank-level data from OECD countries, Journal of Banking and Finance, Vol. 25 (12), pp. 2305-
2337, TD No. 381 (October 2000).

M. SBRACIA and A. ZAGHINI, Expectations and information in second generation currency crises models,
Economic Modelling, Vol. 18 (2), pp. 203-222, TD No. 391 (December 2000).

F. FORNARI and A. MELE, Recovering the probability density function of asset prices using GARCH as
diffusion approximations, Journal of Empirical Finance, Vol. 8 (1), pp. 83-110, TD No. 396
(February 2001).

P. CIPOLLONE, La convergenza dei salari manifatturieri in Europa, Politica economica, Vol. 17 (1), pp.
97-125, TD No. 398 (February 2001).

E. BONACCORSI DI PATTI and G. GOBBI, The changing structure of local credit markets: Are small
businesses special?, Journal of Banking and Finance, Vol. 25 (12), pp. 2209-2237, TD No. 404
(June 2001).

G. MESSINA, Decentramento fiscale e perequazione regionale. Efficienza e redistribuzione nel nuovo
sistema di finanziamento delle regioni a statuto ordinario, Studi economici, Vol. 56 (73), pp. 131-
148, TD No. 416 (August 2001).



2002

R. CESARI and F. PANETTA, Style, fees and performance of Italian equity funds, Journal of Banking and
Finance, Vol. 26 (1), TD No. 325 (January 1998).

L. GAMBACORTA, Asymmetric bank lending channels and ECB monetary policy, Economic Modelling,
Vol. 20 (1), pp. 25-46, TD No. 340 (October 1998).

C. GIANNINI, “Enemy of none but a common friend of all”? An international perspective on the lender-of-
last-resort function, Essay in International Finance, Vol. 214, Princeton, N. J., Princeton University
Press, TD No. 341 (December 1998).

A. ZAGHINI, Fiscal adjustments and economic performing: A comparative study, Applied Economics, Vol.
33 (5), pp. 613-624, TD No. 355 (June 1999).

F. ALTISSIMO, S. SIVIERO and D. TERLIZZESE, How deep are the deep parameters?, Annales d’Economie et
de Statistique,.(67/68), pp. 207-226, TD No. 354 (June 1999).

F. FORNARI, C. MONTICELLI, M. PERICOLI and M. TIVEGNA, The impact of news on the exchange rate of
the lira and long-term interest rates, Economic Modelling, Vol. 19 (4), pp. 611-639, TD No. 358
(October 1999).

D. FOCARELLI, F. PANETTA and C. SALLEO, Why do banks merge?, Journal of Money, Credit and Banking,
Vol. 34 (4), pp. 1047-1066, TD No. 361 (December 1999).

D. J. MARCHETTI, Markup and the business cycle: Evidence from Italian manufacturing branches, Open
Economies Review, Vol. 13 (1), pp. 87-103, TD No. 362 (December 1999).

F. BUSETTI, Testing for stochastic trends in series with structural breaks, Journal of Forecasting, Vol. 21
(2), pp. 81-105, TD No. 385 (October 2000).

F. LIPPI, Revisiting the Case for a Populist Central Banker, European Economic Review, Vol. 46 (3), pp.
601-612, TD No. 386 (October 2000).

F. PANETTA, The stability of the relation between the stock market and macroeconomic forces, Economic
Notes, Vol. 31 (3), TD No. 393 (February 2001).

G. GRANDE and L. VENTURA, Labor income and risky assets under market incompleteness: Evidence from
Italian data, Journal of Banking and Finance, Vol. 26 (2-3), pp. 597-620, TD No. 399 (March
2001).

A. BRANDOLINI, P. CIPOLLONE and P. SESTITO, Earnings dispersion, low pay and household poverty in
Italy, 1977-1998, in D. Cohen, T. Piketty and G. Saint-Paul (eds.), The Economics of Rising
Inequalities, pp. 225-264, Oxford, Oxford University Press, TD No. 427 (November 2001).

L. CANNARI and G. D’ALESSIO, La distribuzione del reddito e della ricchezza nelle regioni italiane, Rivista
Economica del Mezzogiorno (Trimestrale della SVIMEZ), Vol. XVI (4), pp. 809-847, Il Mulino,
TD No. 482 (June 2003).

2003

F. SCHIVARDI, Reallocation and learning over the business cycle, European Economic Review, , Vol. 47
(1), pp. 95-111, TD No.  345 (December 1998).

P. CASELLI, P. PAGANO and F. SCHIVARDI, Uncertainty and slowdown of capital accumulation in Europe,
Applied Economics, Vol. 35 (1), pp. 79-89, TD No.  372 (March 2000).

P. ANGELINI and N. CETORELLI, The effect of regulatory reform on competition in the banking industry,
Federal Reserve Bank of Chicago, Journal of Money, Credit and Banking, Vol. 35, pp. 663-684,
TD No. 380 (October 2000).

P. PAGANO and G. FERRAGUTO, Endogenous growth with intertemporally dependent preferences,
Contribution to Macroeconomics, Vol. 3 (1), pp. 1-38, TD No.  382 (October 2000).

P. PAGANO and F. SCHIVARDI, Firm size distribution and growth, Scandinavian Journal of Economics, Vol.
105 (2), pp. 255-274, TD No.  394 (February 2001).



M. PERICOLI and M. SBRACIA, A Primer on Financial Contagion, Journal of Economic Surveys, Vol. 17
(4), pp. 571-608, TD No. 407 (June 2001).

M. SBRACIA and A. ZAGHINI, The role of the banking system in the international transmission of shocks,
World Economy, Vol. 26 (5), pp. 727-754, TD No. 409 (June 2001).

E. GAIOTTI and A. GENERALE, Does monetary policy have asymmetric effects? A look at the investment
decisions of Italian firms, Giornale degli Economisti e Annali di Economia, Vol. 61 (1), pp. 29-59,
TD No. 429 (December 2001).

L. GAMBACORTA, The Italian banking system and monetary policy transmission: evidence from bank level
data, in: I. Angeloni, A. Kashyap and B. Mojon (eds.), Monetary Policy Transmission in the Euro
Area, Cambridge, Cambridge University Press, TD No. 430 (December 2001).

M. EHRMANN, L. GAMBACORTA, J. MARTÍNEZ PAGÉS, P. SEVESTRE and A. WORMS, Financial systems and
the role of banks in monetary policy transmission in the euro area, in: I. Angeloni, A. Kashyap and
B. Mojon (eds.), Monetary Policy Transmission in the Euro Area, Cambridge, Cambridge
University Press, TD No. 432 (December 2001).

F. SPADAFORA, Financial crises, moral hazard and the speciality of the international market: further
evidence from the pricing of syndicated bank loans to emerging markets, Emerging Markets
Review, Vol. 4 ( 2),  pp. 167-198, TD No. 438 (March 2002).

D. FOCARELLI and F. PANETTA, Are mergers beneficial to consumers? Evidence from the market for bank
deposits, American Economic Review, Vol. 93 (4), pp. 1152-1172, TD No. 448 (July 2002).

E.VIVIANO, Un'analisi critica delle definizioni di disoccupazione e partecipazione in Italia, Politica
Economica, Vol. 19 (1), pp. 161-190, TD No. 450 (July 2002).

M. PAGNINI, Misura e Determinanti dell’Agglomerazione Spaziale nei Comparti Industriali in Italia,
Rivista di Politica Economica, Vol. 3 (4), pp. 149-196, TD No. 452 (October  2002).

F. BUSETTI and A. M. ROBERT TAYLOR, Testing against stochastic trend and seasonality in the presence of
unattended breaks and unit roots, Journal of Econometrics, Vol. 117 (1), pp. 21-53, TD No. 470
(February 2003).

2004

F. LIPPI, Strategic monetary policy with non-atomistic wage-setters, Review of Economic Studies, Vol. 70
(4), pp. 909-919, TD No. 374 (June 2000).

P. CHIADES and L. GAMBACORTA, The Bernanke and Blinder model in an open economy: The Italian case,
German Economic Review, Vol. 5 (1), pp. 1-34, TD No. 388 (December 2000).

M. BUGAMELLI and P. PAGANO, Barriers to Investment in ICT, Applied Economics, vol. 36 (20) pp.2275-
2286, TD No. 420 (October 2001).

A. BAFFIGI, R. GOLINELLI and G. PARIGI, Bridge models to forecast the euro area GDP, International
Journal of Forecasting, Vol. 20 (3), pp. 447-460,TD No. 456 (December 2002).

D. AMEL, C. BARNES, F. PANETTA and C. SALLEO, Consolidation and Efficiency in the Financial Sector: A
Review of the International Evidence, Journal of Banking and Finance, Vol. 28 (10), pp. 2493-
2519, TD No. 464 (December 2002).

M. PAIELLA, Heterogeneity in financial market participation: appraising its implications for the C-CAPM,
Review of Finance, Vol. 8, pp. 1-36, TD No. 473 (June 2003).

E. BARUCCI, C. IMPENNA and R. RENÒ, Monetary integration, markets and regulation, Research in
Banking and Finance, (4), pp. 319-360, TD NO. 475 (June 2003).

E. BONACCORSI DI PATTI and G. DELL’ARICCIA, Bank competition and firm creation, Journal of Money
Credit and Banking, Vol. 36 (2), pp. 225-251, TD No. 481 (June 2003).

R. GOLINELLI and G. PARIGI, Consumer sentiment and economic activity: a cross country comparison,
Journal of Business Cycle Measurement and Analysis, Vol. 1 (2), pp. 147-172, TD No. 484



(September 2003).

L. GAMBACORTA and P. E. MISTRULLI, Does bank capital affect lending behavior?, Journal of Financial
Intermediation, Vol. 13 (4), pp. 436-457, TD NO. 486 (September 2003).

F. SPADAFORA,  Il  pilastro privato del sistema previdenziale: il caso del Regno Unito, Rivista Economia
Pubblica, (5), pp. 75-114, TD No. 503 (June 2004).

FORTHCOMING

A. F. POZZOLO, Research and development regional spillovers, and the localisation of economic activities,
The Manchester School, TD No. 331 (March 1998).

L. DEDOLA and F. LIPPI, The Monetary Transmission Mechanism: Evidence from the industry Data of Five
OECD Countries, European Economic Review, TD No. 389 (December 2000).

D. J. MARCHETTI and  F. NUCCI, Price Stickiness and the Contractionary Effects of Technology Shocks,
European Economic Review, TD No. 392 (February 2001).

G. CORSETTI, M. PERICOLI and M. SBRACIA, Correlation analysis of financial contagion: what one should
know before running a test, Journal of International Money and Finance, TD No. 408 (June 2001).

D. FOCARELLI, Bootstrap bias-correction procedure in estimating long-run relationships from dynamic
panels, with an application to money demand in the euro area, Economic Modelling, TD No. 440
(March 2002).

F. CINGANO and F. SCHIVARDI, Identifying the sources of local productivity growth, Journal of the
European Economic Association, TD NO. 474 (June 2003).

G. ARDIZZI, Cost efficiency in the retail payment networks:first evidence from the Italian credit card
system, Rivista di Politica Economica, TD NO. 480 (June 2003).

C. BENTIVOGLI e F. QUINTILIANI, Tecnologia e dinamica dei vantaggi comparati: un confronto fra quattro
regioni italiane, in C. Conigliani (a cura di), Tra sviluppo e stagnazione: l’economia dell’Emilia-
Romagna, Bologna, Il Mulino, TD NO. 522 (October 2004).


